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0 Summary

0.1 Introduction

Belgium has an ambitious climate change
target of -7.5 % for all six greenhouse
gases mentioned in the Kyoto Protocol
(CO2, CH4, N2O, HFCs, PFCs, SF6) to
reach by 2008-2012. The target is ambi-
tious given the current rising trends in
greenhouse gas emissions in the country,
though it is average compared to a global
EU target of -8 % for all greenhouse gases.
The remaining 10 years up to 2012, how-
ever, leave little margin on action and an
ambitious reduction of energy demand is
necessary in combination with supply effi-
ciency measures (both on fossil supply and
renewables) and measures for non-CO2

greenhouse gases.
In this context, the present study was

commissioned by the Ministry for Eco-
nomic Affairs with the aim to investigate
in detail the role that energy efficiency at
the demand side had been playing in Be l-
gium energy policy so far and what ele-
ments of energy efficiency could be pro-
moted to increase its role in the future,
taking into account the particular federal
structure of the Belgium state.

Energy efficiency is not an isolated
element of energy policy but embedded in
a general context of energy policy. This
context is presented in the study both from
a historic view and from a current perspec-
tive, which is characterised by
§ the decision, not to continue the nuclear

option in Belgium with a strong impact on
CO2 emissions though only after 2015.
This increases the pressure to reduce en-
ergy demand;

§ the liberalisation of electricity and gas
markets, which on one hand threatens en-
ergy efficiency options for electric energy
and Combined Heat and Power (CHP)
technologies through low electricity prices,
but which on the other hand might also
present chances for efficiency options (and
renewables) by breaking up market mo-
nopolies;

§ the promotion of renewable energy in lib-
eralised markets;

§ climate change and the preparation for the
forthcoming EU-wide emission trading
scheme for larger emitters. This opens the
possibility to replace partially domestic
measures for the reduction of greenhouse
gases by measures undertaken elsewhere
than in Belgium by making use of the so-
called "Kyoto flexibility instruments".

In this wider context, the present study
concentrated on the role that demand re-
duction might play for Belgium efforts to
reduce greenhouse gases, and established:
§ the current state of energy efficiency in

Belgium through an indicator approach
that describes the situation at the national
and the regional level. For comparison, in-
dicators for a larger number of other EU
countries were put aside the Belgium indi-
cators, in order to allow for a suitable
comparison;

§ the current state of energy efficiency
policy by investigating successes and fail-
ures in the implementation of energy effi-
ciency measures in Belgium, in particular
through comparison with other EU coun-
tries. The quantitative impact of the most
relevant measures was estimated, as far as
the availability of evaluations or compara-
tive analysis with other EU countries gave
hints to it;



Summary

2

§ the overall quantitative contribution of
current energy efficiency measures to
the reduction of greenhouse gases;

§ the potential for energy efficiency in
Belgium by a modelling approach that
considered all demand sectors. The poten-
tial was established in two scenarios as
compared to a reference development, one
derived from a benchmarking approach
with other EU countries, the second from a
bottom-up evaluation of techno-economic
potentials for different technologies. Inputs
for the potential evaluation were given by
a scenario workshop. This general model-
ling approach was complemented by
zooming with separate models more in
detail into two sectors where energy con-
sumption is growing particularly rapidly:
electricity consumption for electric ap-
pliances in the residential and service
sectors, and there in particular informa-
tion and communication technologies;

§ the gap between the modelling results
and the current practice of energy effi-
ciency in Belgium;

§ elements for an energy efficiency pro-
gramme for Belgium that might close the
gap. Such elements were in many cases
again derived from the comparison with
practices in other EU countries;

§ data gaps that are hampering more de-
tailed analysis of the energy demand sec-
tors.

An important element in the course of
the study was the interaction with external
experts and stakeholders in a "Shared
Analysis Approach" in order to better per-
ceive their opinions. This was, first of all,
used for the preparation of the modelling
work, by discussing in four workshops
intensively the possible future develop-
ment of the various sectors (residential and
commercial buildings, industry, transport)
as well as the macro-economic develop-
ment.

In another series of workshops in
smaller groups, the perception of various

stakeholder groups on future energy effi-
ciency improvements was investigated.
This occurred in six group interview ses-
sions with various stakeholder groups. The
face-to-face interviews were comple-
mented by questionnaires sent to a variety
of more stakeholders that could not be
reached through the small workshops.

0.2 The current state of energy
efficiency in Belgium

Energy efficiency indicators for Be l-
gium and the regions are in many respects
high (low efficiency) compared to other
European countries and to the average of
the European Union. This appears as well
from macro indicators, e.g. the primary
energy intensity, the final energy intensity
and the CO2 emissions per GDP units,
where Belgium ranges among the highest
values in Europe, as well as from detailed
sectoral indicators. The high final energy
intensity can in detail be explained by the
fact that three final demand sectors, ac-
counting for 74 % of the final demand (the
manufacturing industry, the residential and
the service sector) have high energy effi-
ciency indicators compared to many other
European countries, while the transport
seems to on the average, but the data situa-
tion in this sector impeded a more detailed
analysis.

Some of the differences in the indica-
tors, as compared to other European coun-
tries, as well as some of the differences
among the regions in Belgium, can be
traced back to differences in structure, in
particular the very energy-intensive indus-
trial sector with its over-proportional large
share of iron/steel industry, cement,
chemicals and sugar. Nevertheless, a larger
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part of the differences seem to stem from a
long neglected energy demand policy.

0.3 The current state of energy
efficiency policy

The view presented by the energy effi-
ciency indicators is supported by the
analysis of the energy efficiency policies in
Belgium in the past decade, which were
either absent or implemented with large
compliance deficits. Some main results are
presented for each sector in the following:

Particularly striking is the example of
thermal building codes in the residential
sector which apparently had a fairly small
impact in practice due to a very low degree
of compliance (less than 20 %). For the
buildings in the tertiary sector, there are
even no energy performance standards,
except for an insulation standard for new
schools and office buildings in Walloon. In
Flanders, energy performance criteria ap-
ply from the end of 2003 on for the con-
struction and renovation of hospitals,
homes, children day care centres, … after
an initiative of the Flemish Minister of
Welfare and Health.

Electric appliances are mainly deter-
mined by EU policies. However, the distri-
bution of labelling classes for Belgium as
far as available so far shows - at least for
refrigeration appliances - more progress in
the most efficient appliances than in a vari-
ety of other EU countries. This develop-
ment is linked to the large subsidies /
grants / rebate programmes of the electric-
ity distribution companies in the period
1996-2001 of > 50 million € (see chapter
5.3 for a qualitative and quantitative as-
sessment of these rebates for the tertiary
sector).

Policies and measures dedicated to en-
ergy efficiency in transport address three
main targets: more energy efficient tech-
nologies, more energy saving behaviours,
more energy efficient transport organisa-
tion and modal split. Getting more energy
efficient technologies and equipment
available on the market is not a matter of
federal or regional decisions, but mostly
the consequence of (at least) EU directives
and agreements. Progress in this policy,
also in Belgium can be observed from the
ACEA/EU monitoring reports. Orientating
behaviours towards more energy saving is
a specific matter of federal/regional meas-
ures. Changing the organisation of the
transport system so as to curve down the
transport demand growth and to promote
the more energy efficient modes is a mix
of policies and measures taken at the EU
level (rail infrastructure), federal and re-
gional levels (intercity links, logistic plat-
forms, road/rail terminals,…) and munici-
pality level (pedestrian areas, bicycle lanes,
public transport, urban settlement,…). Im-
pacts are difficult to evaluate for the latter
two targets.

Energy efficiency policies in the indus-
trial sector were mainly limited to grants
for audits and tax deductions for invest-
ments into energy efficiency. In recent
times, negotiated agreements (Walloon)
and Benchmarking Covenants (Flanders)
appear as the cornerstone of industrial en-
ergy efficiency policy. In that Belgium
follows the road that many other EU
Member have taken in the nineties. This
choice recognises the fact that regulation is
difficult to introduce in this sector due to
the heterogeneity of the production proc-
esses (though the seventies have seen sub-
stantial regulation introduced in this sector
for clean air measures) and the expectation
that voluntary measures would lead faster
to success than regulation. This measure is
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still in an early stage of negotiation and
little is still known about possible targets,
which in the case of the negotiated agree-
ments are determined through a bottom-up
analysis of potentials in the form of energy
audits. For the moment, its effective con-
tribution to climate change is too early to
be judged.

CHP development has been modest in
Belgium. Since 1995 CHP in Belgium is
developing at average pace. Partnership
CHP, led by the power companies, is the
winning ownership-control structure. The
number and the strength of policy instru-
ments and measures to promote CHP have
been limited, but the situation is improving
over the last years. CHP opportunities are
nevertheless generally realised in a very
prudent way.

Instruments for information, education,
training (IET) appear as important suppor-
tive instruments to other main policy driv-
ers such as negotiated agreements, taxation
measures, regulation. Main reasons for
failures or success of important examples
of IET measures in both Belgium and sev-
eral EU Member States are analysed, in
particular in connection to motional drivers
of behaviour and to barriers. The evalua-
tion of the impacts of IET instruments is
not commonly executed.

0.4 Overall quantitative contri-
bution of current energy effi-
ciency measures to the reduc-
tion of greenhouse gases

Quantitative estimates of the impact of
previous energy efficiency policies on CO2

savings has been made using an indicator
approach. The results show that the impact
might range between 0.85 (no compliance

with thermal building regulations in the
residential and tertiary sector) to 1.5 Mt
CO2 (full compliance) in 2000 as com-
pared to 1990. Considering realistic esti-
mates on the compliance with thermal
regulation in the nineties, the overall im-
pact of measures taken in the nineties can
be estimated at around 1 Mt CO2. The
main contributions stem from the EU-wide
negotiated ACEA/JAMA/KAMA agree-
ments (between the EU Commission and
the European, Japanese and Korean car
manufacturer organisations), from the shift
in electric appliances in the residential
sector towards more energy efficient elec-
tric devices (which was triggered by the
EU Directives for the Labelling of electric
appliances) and possibly from some impact
of the thermal building codes, if compli-
ance is not extremely low, as suggested by
the data. The industrial sector was mainly
determined by structural changes towards
lighter industries in the nineties. For the
future reduction, larger contributions have
to come from all sectors, in particular
transport, and the residential sector (by a
more efficient design of building codes and
by tackling existing buildings) but also
from the industrial sector, hence the im-
portance of negotiated agreements /
benchmarking covenants to work. This
requires the instrument to be equipped with
corresponding staff and authority as can be
seen from examples in the Netherlands as
opposed to experiences in Germany. CHP
will also need to make larger contributions
up to 2010.

0.5 The potential for energy effi-
ciency in Belgium

The potential for energy efficiency im-
provement in Belgium was modelled by
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making use of three different models, fo-
cussing on different areas:
§ In a general modelling approach covering

all demand sectors by making use of the
demand model MED-PRO run at
ENERDATA

§ A zoom into electric appliances by making
use of a stock model for appliances run at
ECI

§ A further zoom into information and com-
munication technologies (ICT) which are
currently the fastest growing category of
appliances.

General modelling approach

One particular task of the project is to
estimate the potentials for energy effi-
ciency improvement in Belgium in 2012
(dead-line for Kyoto commitments) and
2020. For this purpose, next to the explo i-
tation of existing studies, a modelling ex-
ercise was carried out with the MED-PRO
demand model from ENERDATA.

The overall methodology to evaluate the
potential for energy efficiency and CO2

mitigation lies upon the comparison of
three future situations as to energy demand
and CO2 emissions, as simulated by the
model:
§ a baseline evolution (the Reference En-

ergy Scenario - RES),

§ Benchmarking Scenario (BMS): The
potential savings are established starting
from this reference value (which can fur-
ther evolve in time by autonomous
changes). In the benchmarking approach
the potential savings are derived from the
comparison with other countries. This way
of constructing a scenario was chosen be-
cause it is a very pragmatic view of what
the actual potential is , i.e. in the real eco-
nomic world, with real decision makers
and actual behaviours, and barriers but
with different policies across Europe as re-
gard energy efficiency. That would give

certainly a very realistic economic poten-
tial up to 2020.

§ Economic Potential Scenario (EPS): In a
second place economic potentials for en-
ergy efficiency in Belgium were derived
by making use of demand reduction po-
tentials that have in established in numer-
ous studies within Belgium and in other
countries, as far as applicable to the Bel-
gium context (on the basis of the existing
literature and expertise of the consortium).
This is, in a certain manner, also a kind of
benchmarking approach as it is based on
the comparison with best practice, but
more in an ideal world, i.e. neglecting the
existence of different barriers (economic,
social and behavioural). Realising the po-
tentials estimated in the second way in the
time frame of 2020, would require cer-
tainly a very dedicated energy efficiency
policy over the next 15-20 years. This sce-
nario has net zero costs to the economy on
a lifecycle basis (not taking into account
barriers, i.e. transaction costs for the re-
moval of barriers), though is requires in
certain cases investment costs, which in it-
self can constitute a barrier, if not enough
capital is available.

A scenario workshop has been organ-
ised with various experts in order to get
first clear indications and guidelines, if not
a consensus, on what is precisely meant by
the baseline evolutions up to 2012 and
2020 (the reference scenario), from eco-
nomic and technical viewpoints. Besides,
this workshop also intended to get agree-
ment on policies and measures to be con-
sidered in the evaluation of the potentials,
with indications on their implementation
characteristics.

Scenario Assumptions

The reference scenario was defined in
close relation to the work carried out for
the 3rd National Communication, at least
on the same package of socio-economic
assumptions.
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Nevertheless, two difficulties remained:
§ medium term detailed macro-economic

forecasts (2001-2007) used in the 3rd Na-
tional Communication (NC) have been re-
vised since then, with some drastic
changes;

§ a specific extrapolation of these forecasts
up to 2012 has been made at the occasion
of the 3rd NC, but not beyond; more aggre-
gated macro-economic forecast up to 2020
has been elaborated by the BfP, but for
other purposes.

In order to allow comparison with the
previous works carried out in relation to
the Climate Change policies (in particular
the 3rd NC), it has been decided to use di-
rectly the detailed macro-economic fore-
casts of the 3rd NC, and to extrapolate them
up to 2020 using the other macro-
economic forecast of the BfP.

The demographic assumptions (popula-
tion and number of households) are di-
rectly taken from the report of the BfP
"Perspectives énergétiques 2000- 2020:
scénarios exploratoires pour la Belgique",
which are based on a previous study "Per-
spectives de la population 1995-2050".

In order to remain consistent with the
macro-economic and demographic as-
sumptions, some of their most important
sectoral consequences have been reviewed
with sectoral specialists, and not directly
taken from previous studies:
§ physical output of energy intensive indus-

tries: steel, ammonia and petrochemicals;

§ construction of new dwellings and tertiary
buildings, renovation;

§ transport demand and traffics.

The general principles adopted to quan-
tify the sectoral assumptions are mostly of
economic nature: competition (industries,
transport), cost effectiveness (construction
versus renovation, new equipment).

All existing policies and measures taken
at this date (end 2001) are included into the
reference and energy efficiency potentials
(Benchmarking and Economic Potential
Scenario) are evaluated in relation to addi-
tional measures or reinforcement of exis t-
ing ones. Therefore, the technical trends
considered in the reference are those ex-
pected from existing measures, as evalu-
ated in the 3rd NC.

Energy efficiency potentials are to be
assessed in relation to policies and meas-
ures necessary to reach Kyoto commit-
ments 2008-2012. But it was recognised
that evaluating ex-ante the expected im-
pacts of in-door policy measures is rather
hazardous, for different reasons: interac-
tion between policy measures, sensitivity
to context elements, and also the difficulty
to capture complex behavioural responses
to such measures. It was therefore agreed
that, up to 2012 and beyond (2020), the
assessment of the potentials would be
made first on the basis of a benchmarking
analysis of differences with European best
practices, with an attempt, at a later stage,
to identify necessary policies and measures
to fulfil these potentials.

In a second stage, economic potentials
were evaluated, that are more ambitious
with respect to energy efficiency im-
provement but still can be considered on a
life cycle basis.

Main results

The main results for the three scenarios
are summarised in the following tables and
figures.

Final energy demand in 2020, as com-
pared to 2001, would:
§ increase by 16 % in the reference scenario

§ be reduced by about 5 % in the bench-
marking scenario;
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§ be reduced by 12 % in the economic po-
tential scenario.

§ Energy savings in 2020 with respect to the
reference scenario would be 18 % in the
benchmarking scenario, and 25 % in the
economic potential scenario.

Energy-related CO2 emissions  in 2020
(2010), as compared to 2001, would:
§ increase by 15.6 % (8.4 %) in the reference

scenario

§ be reduced by about 7.6 % (7.2 %) in the
benchmarking scenario;

§ be reduced by 18 % (14 %) in the eco-
nomic potential scenario.

§ CO2 reduction in 2020 with respect to the
reference scenario would be 20 % in the
benchmarking scenario, and 30 % in the
economic potential scenario.

Thus, the CO2 reduction achievable in
the benchmarking scenario would be ap-
proximately just enough to reach the Kyoto
target for Belgium in 2012, by returning
energy-related CO2 emissions back to lev-
els close to 100 Mt CO2, while the eco-
nomic potential scenario shows that the
emissions could be cut down further con-
siderably, opening up potentials for a pos-
sible second commitment period in the
Kyoto process, and compensating to a cer-
tain degree for the expected increase in
emissions due to the phase out of the nu-
clear power units starting in 2015.

Comparison with the 3rd National
Communication of Belgium reveals some
differences (see Table 0-1), which can be
explained by the following two differences
in procedure:
§ Differences in scenario assumptions, in

particular at the sectoral level (transport
sector)

§ Differences in the definition of scenarios
(the "with measure" scenario in the Com-
munication contains a limited set of de-
mand reduction measures)

§ One other major difference is the contribu-
tions of different sectors to the energy effi-
ciency reduction in the with additional
measures scenario: while in the 3rd Com-
munication, the industrial sector is con-
tributing by far the largest to the additional
reduction, the potentials, as evaluated here,
require substantial reduction from all sec-
tors.

The potential savings in the Bench-
marking Scenario and the Economic Po-
tential Scenario according to the different
end uses are presented in Figure 0-2 and
Figure 0-3. While for the Benchmarking
Scenario Savings of the order of 8 Mtoe
(4.8 Mtoe) have to be realised a time hori-
zon of 2020 (2012), in the Economic Po-
tential Scenario up to 11.5 Mtoe (6.6 Mtoe)
have to be achieved in the same time span.
The savings to be achieved, in particular
for the Benchmarking Scenario up to 2012
of 4.8 Mtoe must be compared with the
roughly 1 Mt of CO2 savings achieved in
the nineties in Belgium (equivalent to ap-
proximately 0.35 Mtoe of savings in final
energy). Thus the effort to improve energy
efficiency must be considerably larger than
in the previous decade. This does not seem
out of scope give the comparatively high
level of energy consumption in Belgium on
a European scale. Nevertheless, in means
that without a strong energy efficiency
policy such changes are not likely to arise
in an autonomous way.
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Figure 0-1: Development of energy-related CO2 emissions in the three scenarios
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Economic Potential Scenario -14,4% -18,7% -13,9% -18,2%

Table 0-1: Comparison with results of the 3rd National Communication of Belgium

With measures With additional measures
3rd National communication (Table 5.7) 2010/1995 2010/1995
Energy transformation sector -4,5% -22,7%
Manufacturing and construction 0,0% -17,1%
Transport sector 32,0% 28,9%
Residential and Services 10,1% 2,9%
Energy-related CO2 emissions (Mt CO2) 7,8% -4,2%

Reference BMS EPS
Own scenario work 2012/1995 2012/1995 2012/1995
Energy transformation sector -2,5% -17,8% -27,1%
Manufacturing and construction 1,5% -16,6% -21,8%
Transport sector 18,3% 4,3% 4,2%
Residential and Services 13,2% -3,1% -11,4%
Energy-related CO2 emissions (Mt CO2) 6,5% -9,6% -15,8%
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Figure 0-2: Energy Savings Benchmarking Scenario (BMS compared to reference)
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Figure 0-3: Energy Savings Economic Potential Scenario (EPS compared to reference)
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Modelling Electric Appliances

To model the electrical appliances, the
study developed a separate stock model.
This stock model requires ownership,
sales, usage and technical information of
each end-use through time. These data are
projected to 2020 to provide a reference
scenario (Figure 0-4).

The end-uses have been grouped to
simplify the picture of consumption by
appliances. These are cold (refrigeration),
wet (washing machines, dishwashers, tum-
ble dryers), CE (consumer electronics),
cooking (hob, oven microwave), all light-

ing, and miscellaneous (toasters, vacuum
cleaners, central heating pumps, etc)

Consumption by lights and electric ap-
pliances has increased substantially over
the last two to three decades, and is likely
to continue to rise in the future. In brief,
the main reasons for this large increase is
the continuing increase in the number of
households and a large increase in the
household ownership of many appliances.
This increase would have been larger had it
not been for increases in efficiency of vari-
ous appliances. These data are given in
further detail in Section 7.10 of this report
and also in Annexe 4.

Figure 0-5: Electricity consumption by lights and appliances, Belgium, 1970 to 2020
(Reference Scenario)
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Figure 0-6: Electricity consumption by lights and appliances, Belgium, 1970 to 2020
(Economic Potential Scenario compared to Reference Scenario)
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Previous SAVE end-use studies have ex-
amined energy reduction options with re-
spect to minimising the life cycle cost to the
consumer. The life cycle cost to the con-
sumer is usually the appliance purchase
cost plus the running cost, though can be
wider in scope to include, for example
maintenance. These end-use studies have
aimed to minimise the financial cost to the
consumer, by introducing efficiency
through (usually more expensive) design
options which ultimately save money for
the consumer through reduced running
costs. These provide hypothetical saving
levels, however, they are all proven tech-
nologies, and realisable in the relatively
short term. This type of analysis reveals a
minimum life cycle cost to the consumer.
This level is also known as the ETP level
(economically justified and technically fea-
sible). As an example, from the latest
analysis of refrigeration appliances, it is

cost effective for consumers to purchase
appliances that use approximately 45% of
the energy of those used in 1992, which is
well within the EU Energy label category of
A.

Using these ETP values, it is possible to
construct a theoretical cost-effective effi-
ciency scenario, termed the ETP scenario,
which can be identified with the Economic
Potential Scenario developed in the general
modelling approach. In this case it is as-
sumed that the average of the appliances
sold are at the ETP efficiency level within 5
years (2008). This arbitrary time period is
to allow manufacturing processes to change
to producing more efficient models. In re-
ality this time period may be shorter or
longer depending on the demands placed
upon the manufacturers. In addition these
efficiency levels will not usually happen by
themselves, and some policy is required to
progress towards these levels, hence this
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ETP scenario should be seen as a theoreti-
cal cost-effective window.

The above shows that approximately
2 TWh could be saved by a cost-effective
improvement in energy efficiency of do-
mestic appliances by 2010. Since 2010 is a
relatively short time period, the full effect
of the savings will not be seen until a few
years beyond this period, and significant
electricity savings are realised by 2020
(5 TWh). The difference between the Ref-
erence Case and the ETP line defines the
envelope of least costs electricity reduc-
tions. It is this potential that policy should,
at a minimum, and in the first instance, be
aiming to realise.

Energy savings options and potentials for
ICTs

Information and Communication tech-
nologies have been examined more in detail
by looking at a large variety of end-use de-
vices and ICT infrastructure in the residen-
tial and tertiary sectors, and in particular at
the development of the telecommunication
infrastructure.

According to the bottom-up analysis of
the individual appliances conducted here,
the total electricity demand for the use of
ICT in households and offices in Belgium
amounted to around 4.5 TWh in 2001. This
is equivalent to a share of more than 5 % of
the overall final electricity consumption,
which amounted to 83 TWh in 2001. A
further increase of the electricity consump-
tion for ICT by 38 % to 6.3 TWh is antici-
pated up to 2010.

When looking at electricity consumption
according to areas of use, the energy de-
mand for ICT is clearly dominated by end-
use appliances in households, which ac-
count for about half of the total electricity
consumption in 2001. However, this domi-
nance will weaken in the near future since

the largest growth in consumption is not
found among ICT end-use appliances - this
increases by 20 % in households, and de-
creases slightly in offices - but in the ICT
infrastructure. An increase of the power
demand in the household infrastructure by
90 % is expected by 2010, it will more than
double for the office infrastructure, and the
power demand of the infrastructure of tele-
communications companies will grow by
more than 150 %. This extreme growth can
be clearly ascribed to the planned construc-
tion of the UMTS mobile communications
networks. The servers have the largest share
in the growth in demand of the office infra-
structure. The more moderate increase in
the power demand of the household infra-
structure can be attributed to both the tele-
vision infrastructure (especially digital set-
top boxes) and the internet infrastructure
(especially broadband internet connec-
tions). The slight fall in the power demand
of office end-use appliances expected up to
2010 is mainly due to the more energy-
efficient LCD monitors being substituted
for cathode ray monitors, as well as the
substitution of desktop-PCs by the more
efficient notebooks. Among household end-
use appliances, the electricity demand con-
tinues to grow for televisions and video
recorders, as well as for personal comput-
ers.

Regarding energy consumption by oper-
ating modes, the normal mode shows the
strongest increase between 2001 and 2010.
This is mainly attributable to the above-
average growth in the ICT infrastructure,
which mainly operates in normal mode.
Electricity consumption in standby mode
only slightly increases until 2010. This is
also a result of the policy efforts already
undertaken to increase energy efficiency
which specifically concentrate on this oper-
ating mode. Only the power demand caused
in the off-mode really decreases in the pe-
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riod under review by 8 % from 2001 to
2010. This is, however, not mainly due to
an explicit increase in efficiency, but rather
that the off-mode is replaced by a standby
mode in several appliances, especially tele-
visions.

For the examination of the energy sav-
ings options and potentials in the field of
ICT it is advisable to differentiate the three
operating modes: normal, standby and off-
mode.

Table 0-2: Overview of the development of electricity consumption by ICT appliances
and the associated infrastructure in households and offices in Belgium between 2001 und

2010

Electricity Consumption (GWh)
2001 Normal

operation
Standby Off-mode Sum

End-use appliances in House-
holds

1249 992 193 2434

End-use appliances in Offices 517 354 77 948
Infrastructur in Households 123 235 21 379
Infrastructure in Offices 570 30 - 600
Infrastructure Telecommuncation 192 - - 192
Sum 2651 1611 291 4553

2005

End-use appliances in House-
holds

1551 1062 183 2796

End-use appliances in Offices 493 359 64 916
Infrastructur in Households 263 239 21 523
Infrastructure in Offices 825 30 - 855
Infrastructure Telecommuncation 304 - - 304
Sum 3436 1690 268 5394

2010

End-use appliances in House-
holds 1748 1006 158 2912
End-use appliances in Offices 519 354 59 932
Infrastructur in Households 452 246 17 715
Infrastructure in Offices 1200 30 - 1230
Infrastructure Telecommuncation 496 - - 496
Sum 4415 1636 234 6285

As the off-mode  has been defined as the
mode in which the appliance does not fulfil
any function after it has been switched off,
but still draws power, there are technical
options to completely avoid the power de-
mand occurring when in this mode (almost
300 GWh in 2001). On the one hand, the
off-mode loss could be avoided by the

manufacturers equipping their products
with switches that disconnect completely
from the grid. On the other hand, off-mode
losses can be reduced by behavioural
measures of the user, especially by the
frequent use of switchable multiple socket
outlets with which the appliances can be
completely turned off.
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What concerns energy demand in the
standby mode , the most important saving
option is to equip the appliances with en-
ergy efficient circuits for the power supply
in standby mode. If equipped with a sepa-
rate circuit for standby operation, the
power consumption of appliances can be
reduced to less than 0.5 W, as long as only
simple functions like an internal clock or
the preservation of an internal memory
have to be fulfilled. It is, however, not pos-
sible to reduce the energy demand to such
low values solely by use of adjusted power
supplies if more complex functions have to
be performed in standby mode. The saving
potentials of these appliances were esti-
mated based on best practice examples.
Overall, the estimated energy saving po-
tential in the standby mode represents al-
most one third of the total electricity de-
mand in this operating mode, e g. for Bel-
gium about 550 GWh. End-use devices in
households account for roughly three
quarters of that.

Energy savings potentials in normal
mode  can only be examined by a detailed
analysis for the individual classes ICT ap-
pliances, because of the very different
technical requirements involved here. A
good way to estimate savings potentials is
to compare the stock with best practice
devices. For important ICT appliances in
Belgium, the following relevant savings
potentials for the normal mode can be
identified for the year 2010:
§ Televisions: About 300 GWh if there is a

quicker substitution of cathode ray tube
TVs by the more energy-efficient LCD
TVs, or about 100 GWh if CRT technology
continues to dominate but there is a
stronger market penetration of best prac-
tice CRT TVs.

§ Servers: between 5 and 6 GWh per year by
switching off server-computers overnight
in small and medium enterprises.

§ Personal Computers: About 65 GWh re-
sulting from an energy-efficient design ap-
proaching the lower power consumption of
notebooks due to the use of mobile proces-
sors, which are, however, much more ex-
pensive than their stationary counterparts.

§ Monitors: substantial savings potentials
from substituting CRT displays with the
more energy-efficient LCD displays. This
would be as high as 100 GWh per year if
complete substitution in households and
offices were achieved by 2010. However,
this potential can only be fully exploited, if
the price for LCD monitors drops consid-
erably in the near future.

0.6 Stakeholder views on energy
efficiency improvement in
Belgium

In order for any policy program to suc-
ceed, it is important that the target group
and other relevant stakeholders understand,
accept or even endorse
§ the necessity and the goals of the policy,

§ the approach and the instruments of the
policy;

§ the actions (behaviour, investments, co-
operation) that are expected from them,
either as target group or as an intermediary.

For the policy makers this means that
their policy plan and the deployment of the
accompanying instruments must be pur-
poseful, fair and transparent. This won’t be
easy to reach for all policies, especially not
for climate policy. Climate policy is aimed
at abstract, hard to reach, long term, global
effects. Individual contributions will have
no significant effect on the overall goal of
reducing the greenhouse effect. Only long
lasting and massive action will do.

Therefore a climate policy might suffer
from people underestimating or denying
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the problem it seeks to address. Further-
more, because of the large consequences of
some measures they are asked to take,
people will oppose policy instruments,
distrust the motives of politicians or will
try to back out of the appeal that is made
on them.

Early insight in the beliefs, mistrusts
and expectations of target groups and other
stakeholders is therefor of the utmost im-
portance for a acceptable and accepted
climate policy. The same goes of course
for an Energy Demand Management
(EDM) policy as an important part of the
Belgium climate policy.

In order to gain this kind of insight in
stakeholder beliefs and opinions three
types of activities were carried out under
the general heading of “stakeholder inter-
action” in this project:
§ The first interaction activity was the repre-

sentation of several relevant governmental
bodies within the accompanying commit-
tee of the project, in particular from the re-
gional level.

§ The second activity was a qualitative sur-
vey amongst stakeholders within the main
sectors of Belgian society which might be
affected by (new) EDM policy.

§ The last interaction activity is the confer-
ence hold at the end of the project. This
conference had three major goals. First of
all it gave the stakeholders information on
the project. Secondly it fed back informa-
tion on how the proposed EDM-program
will be received by the stakeholders; which
aspects still come across any opposition
and which aspects need further explanation
or changes. And thirdly, by strengthening
of understanding and by creating a sense of
urgency, the workshop aimed to induce
commitment amongst representatives of
the target groups and other stakeholders.

The second activity occurred in six
group interview sessions, with representa-
tives of the following sector / groups:

§ Industry

§ Small and Medium sized Enterprises
(SME) and the service sector

§ The residential (buildings) sector (housing
corporations, real estate developers)

§ “Intermediaries” for energy efficiency
(architects, (retro-)fitters, building con-
tractors)

§ The transport sector

§ Consumers, environmental groups and
NGO’s

Main findings from this interaction ac-
tivities were the following:
§ Among interviewees there is a general

acceptance of the need to save energy and
to reach Kyoto targets which Belgium
agreed on. Other reasons for energy saving
are also mentioned (and sometimes valued
even more important): a future independ-
ent power supply for Belgium and a moral
obligation to developing countries to use
substantially less energy within industria l-
ised countries, like Belgium.

§ There are no doubts on the existence of
large & feasible saving potentials –

§ except for industry & the transport sector.

§ As strong need for the enforcement of
existing regulations.

§ A strong need for consistency & harmoni-
sation, within Belgium but also on a Euro-
pean level.

§ Basis education on environmental effects
of energy uses is needed for the general
public.

§ In the building sector an integrated ap-
proach seems necessary: integration of en-
ergy efficiency in the building process,
education and training of architects,
stronger control of existing regulations,
find new solutions for the improvement of
energy efficiency of the existing building
stock.

§ Transport is a problematic sector. Although
efficiency is getting better over time, vol-
ume grows even faster and total energy
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demand grows. Structural changes seem
hard to reach (especially on short notice).
Behavioural changes seem unlikely too
since the economic and social importance
of mobility. Change should come from a
large range of linked measures and policy
instruments.

§ Spatial planning is often mentioned as
important tool to curb down future energy
demand, both in transport as in energy use
for heating through compact building.

§ There still is a large energy saving poten-
tial in the service sector and amongst
SME. Measures will be hard to reach here
since knowledge and awareness is low. An
integrated approach with knowledge trans-
fer, subsidies, hands-on help and stimula-
tion of intermediaries could set things into
motion in this sector.

0.7 Elements for an energy effi-
ciency programme for Bel-
gium

Belgium had in the past taken cautious
steps in the protection of the climate, in
particular with respect to energy efficiency
improvement. Recent developments in the
policy field are, however encouraging as
can be documented by the large number of
plans issued at the national and regional
levels. It is important, however, that those
plans do not essentially remain words on
paper (such as the Belgium climate plan
from 1994), but are actively translated to
the political practice through discussions
with all stakeholders, to which this study
wants to contribute. The following sections
briefly resume the findings for each of the
areas considered in this study.

Residential Sector (thermal energy uses)

For the residential sector, we recom-
mended measures for the building regula-

tion, information and education, and im-
pact evaluation.

First of all, the pending Energy Per-
formance Standard EPS regulation for
buildings should be implemented in the
Flemish region, without further delay.
Some crucial elements are not embodied in
the proposal and should be added: specia l-
ised teams randomly supervising compli-
ance on site, compulsory educa-
tion/information of building professionals
and the introduction of an ‘energy aware-
ness label’ for architects and building con-
tractors. The Walloon and the Brussels-
Capital region should take the same or a
similar approach.

As for information/education, the
Flemish region should set up a network of
permanent, well-staffed information desks.
It seems appropriate to incorporate this
task into the grid managers’ public obliga-
tion services. In the Walloon and the Brus-
sels-Capital region, such networks already
exist. However, the desks should not play a
purely informative role. The desks should
also offer all financial support for both
energy efficiency measures and certified
energy audits. As such, it is aimed to alle-
viate the central governments duties, re-
duce red tape and increase transparency for
consumers to make energy efficiency a
daily life experience.

Finally, the energy impact of policy
measures should be sufficiently evaluated.
It is necessary to systematically collect
information on energy-related aspects of
dwellings and their inhabitants. Databases
should be build on the basis of appliances
for energy grants, assigned energy certifi-
cates and performed energy audits.
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Tertiary Sector

Well-controlled building standards for
new buildings

The first and most urgent measure to
take in the 3 regions are buildings stan-
dards for new buildings which cover all
energy uses (not just transmission losses)
and which are well controlled. A proposal
for a calculation procedure has been pre-
pared during 5 years for the energy ad-
ministration in Flanders by a scientific task
force, led by the Belgian Building Re-
search Institute. We strongly recommend
that the same calculation procedure is
adopted in the 3 regions, that a minimum
standard is quickly imposed in the 3 re-
gions, and that the new law would be con-
trolled.

Information

For the second measure, information,
our recommendation for the Walloon re-
gion is to continue and even try to continu-
ously improve the already high quality of
information services. Regular (external)
evaluation of the efforts would be useful.
Two improvements in the information
service of the Flemish and Brussels’ en-
ergy administration would be frequent in-
formation channels such as a newsletter,
website, … , and a permanent and well-
staffed help-desk for e.g. professionals
(architects, …), large building investors,
… The quickest and easiest way of doing
would be that the Flanders region and
Brussels adopt the know-how and the
service quality of Walloon regarding this
field. A translation into Dutch of the ex-
cellent CD-ROM and website of the Wal-
loon Administration of Energy on energy-
efficiency in the tertiary sector would

probably be the best, cheapest and quickest
way to improve the current situation.

Governing by example

The third measure, reducing the energy
consumption paid directly or indirectly by
public authorities, has a double function.
The first is a social one (credibility). The
second function is the large potential en-
ergy saving : the combined direct and ind i-
rect energy consumption paid for by all
public authorities in Belgium is (very)
large although no exact figures exist : next
to own buildings (direct consumption), the
4 governments is also subsidising the en-
ergy bills of many other public sectors (in-
direct consumption) : the National Railway
Company (NMBS/SNCF), the hospitals,
the schools, the airport BIAC, the public
waste water treatment companies, ….
Managing the direct consumption of the
federal administration (the largest direct
consumption) requires a serious task force
and much new expertise at the Regie der
Gebouwen (Federal Government’s Build-
ing Administration). To reduce the subsi-
dized energy bills of schools, hospitals, …
the federal government should require this
subsidized bodies to report on their energy
management, and to reduce energy con-
sumption by e.g. 25 % within 5 years. Sub-
sidies could and should be used as a pow-
erful incentive. In some cases, e.g. school
infrastructure, it might be necessary to cre-
ate a dedicated fund, or to advise schools
on external (Third Party) Financing.

Public Serve Obligation for Power Grid
Companies

Flanders : This potentially powerful
measure has two very weak points :
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§ the current regulation of rate-making for power
grid companies by the federal regulator of the
power sector CREG, gives an incentive to
power grid companies to transport as much
power as possible. This creates a conflicting
situation with the PSO, similar to the conflict-
ing interest which prevented the energy distri-
bution companies to use funds for energy effi-
ciency in an efficient way. The solution to this
is a regulation where incentives are given to
power grid companies to invest in targeted, lo-
cal energy efficiency and distributed generation
when this is more cost-effective than investing
in grid expansion

§ the control on the amount of energy saved is
hidden from a public debate. As far as we
know, it is not stated on the rich experience on
monitoring and evaluation which has been built
the last 10 years by bodies such as the Califor-
nia Public Utilities Commission (CPUC), The
Energy Savings Trust (UK), the Swedish En-
ergy Administration, the International Energy
Agency, …

Wallonia and Brussels : This important
measure could be easily be transferred to
Walloon and Brussels if the weak points
are resolved.

Electric Appliances / Office Technology

To enhance the effectiveness of effi-
ciency policy Belgium (state/region)
should support EU-level policies which
promote energy efficiency, namely the
framework directive on minimum stan-
dards and the revised framework directive
on labelling of appliances whilst they are
being developed. At a Member State
and/or Regional level the local government
needs to ensure that directives are imple-
mented and ensure they are being moni-
tored and enforced appropriately.

The main end-uses where large im-
provements in energy efficiency, which

result in significant electricity reductions,
can be made are for the refrigeration appli-
ances and lighting. In addition improve-
ments in consumer electronic appliances
will avoid future electricity consumption.

As most appliances are traded goods in
a single EU market, many of the elements
of energy efficiency policy have to be in-
troduced at the EU-level, specifically pro-
posed by the EU Commission. Any policy
passed by the Parliament and Council
should then be implemented by each
Member State.

The proposed EU framework directives
will give the EU Commission (with a
regulatory committee) a mandate to intro-
duce implementing directives on various
appliances, without having to go back to
the Parliament or Council.

The general roles for Belgium/regions
are:
§ Continued support for EU policy (appro-

priate level for traded goods in single mar-
ket)

§ Strong role for information, rebates, pro-
curement at national level (and regulation
if EU does not wish to lead)

§ Co-ordinate with other Member States, and
EU (DG-TREN)

Regulatory costs, to take part in (label-
ling and minimum efficiency standards)
Regulatory Committees, are relatively low.
The major expenses will be for rebate
schemes. The two main rebate programmes
should be for cold appliances and lighting,
which will provide the largest electricity
savings.
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Table 0-3: Summary of additional future policy for electric appliances

Product EU Belgium/Regions
All cold • Revise energy label

• Minimum efficiency Standards

(eei=0.55, 0.42)

• Implement EU legislation

• Promote energy label

• Rebates (A, E-plus)

TVs • Energy label (in progress) • Promote label

• Rebates high efficiency

Consumer elec-

tronics

• Regulation/industry agreements on

standby

• Information – improve usage

(Switch off)

Washing machine • Revise test procedure to 40°C

• Revise EU energy label

• Promote energy label

• Information – improve usage

(temp, load)

Dishwasher Regulation/industry agreements on re-

moving most inefficient

• Information – Improve usage

(temp, load)

Tumble dryer • Rebate A-rated (co-ordinate with

other Member states)?

Electric Hob • Examine options for policy • Information to promote induction

• Rebates on induction

Electric oven • Promote energy label

Gas Oven • New gas test procedure

• EU Energy Label

• Promote energy label

Microwave • Regulation/industry agreement on

standby

Coffee makers • ?

Lighting • industry agreement on sales

• research into high efficient lamps (E.g.

LED)

• Rebates high efficiency

• Building regulations?

ALL products • framework labelling directive

• framework efficiency directive

• collect sales data (monitor)

• Promote energy label

• Obligate suppliers to save energy

(CREG)

• Collect sales data (monitor)

Product Labelling •  Introduce/review label • representative on regulatory

committee

• check retailers compliance

• check manufacturer compliance

Product Minimum

standards

• introduce/review efficiency standards • representative on regulatory

committee

• check compliance
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Specific recommendations for Information
and Communication Technologies ICT

On principle, a wide range of energy
policy instruments can be designed, both at
the national and international level, to ac-
celerate the penetration of energy-efficient
ICTs into the market-place and to improve
the exploitation of existing savings poten-
tials:
§ Regulatory measures as mandatory energy

labels and standards, which are widely
spread for home appliances, electric motors
or lighting equipment, but not for consumer
electronics and office equipment.

§ Pricing policies (e. g. energy taxes) and
financial incentives (e. g. subsidies for the
purchase of energy-efficient appliances).

§ Energy efficiency R&D and procurement
efforts to stimulate the introduction of new,
energy-efficient technologies (Technology
Procurement) and to speed the market
penetration of such appliances (Market Pro-
curement).

§ Voluntary Programs as voluntary labels or
voluntary agreements with producers,
which are the dominating energy policy
measures in the field of ICTs at the moment
(mainly at EU level), especially what con-
cerns efforts to reduce the energy con-
sumption in the standby mode.

§ And a broad spectrum of measures in the
field of consumer education and informa-
tion.

A significant reduction or the complete
avoidance of energy consumption by ICTs
in the off-mode could be effectively pushed
by a minimum efficiency standard at the
level of the EU, which strictly forbids en-
ergy consumption in this mode. For existing
appliances, a broader use of switchable
multiple socket outlets is recommendable,
which requires supporting informative and
educative measures directed at the consum-
ers in households and offices.

The existing energy savings options in
the standby mode can be used first of all by
speeding the market penetration of highly
efficient IC technologies. This can be done
by R&D, technology and market procure-
ment efforts, and also by a strengthening of
the standards in the existing negotiated
agreements and Code of Conducts for con-
sumer electronics (TV, Video, Audio, digi-
tal TV systems, external power supplies)
concerning standby consumption and in the
existing voluntary quality labels (like the
Energy Star for office equipment and the
GEEA-label for consumer electronics and
office equipment). A general recommenda-
tion is the support of the „1-Watt-Plan“ of
the Lawrence Berkeley National Laboratory
(LBNL), which demand a general limitation
of standby losses to 1 Watt.

Political efforts to reduce energy con-
sumption in the normal mode should aim at
appliances with a high share in total con-
sumption in this mode. The energy con-
sumption of end-use household appliances
is clearly dominated by TVs. Their share in
total energy consumption in the normal
mode will further increase from 60 to 65 %
until 2010. In order to speed the market
penetration of highly energy-efficient CRT
TVs and the quicker substitution by the
more energy-efficient LCD technology, the
mandatory EU energy label for household
appliances should be taken over for TVs,
complemented by minimum efficiency
standards. The same applies, on principle,
to personal computers and monitors. For
infrastructure devices like servers, recom-
mendations are much more difficult, since
energy-efficient technologies are less
known. Therefore, their development has to
be supported, first.
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Transport Sector

In the transport sector four routes appear
the most appropriate to follow in Belgium:

Maximising ACEA agreement benefits

The car manufacturer agreement (ACEA
agreement) expresses that, on a European
average, each average car produced in 2008
would not emit more than 140 g CO2/km. In
average, this target means that the specific
CO2 emission per vehicle kilometre will
drop by 35 % from 2000 to 2008 for new
cars, in specific conditions: constant struc-
ture among categories of trips, no use of the
air conditioning, etc…

In order to benefit at least of the 35 %
decrease of CO2 emissions for new cars,
Belgium should take -or reinforce - policy
measures of two kinds:
§ Fiscal measures: purchase taxes on new

vehicles, reflecting the specific CO2 emis-
sion per km of the vehicle (example of
Denmark); reinforcing annual vehicle tax in
order to reflect more specifically CO2 emis-
sion per km, for all cars; differentiation in
accises on fuels according to their CO2

emission factor per toe.

§ Transitory incentives for very low CO2

emission cars: subsidies (not restricted to
LPG), access permits in restricted urban ar-
eas, free parking, reduced tolls (when ap-
plicable).

To maximise the benefits of such meas-
ures, it would be wise to extend their appli-
cation to light duty vehicles, at least up to a
certain loading capacity.

Reducing the share of cars in passengers
mobility.

Reducing the share of cars in mobility
and developing slow modes and public
transportation is a goal widely shared in

Europe and in Belgium. The Belgium
situation is, from this point of view, rather
bad as compared to other European coun-
tries with a similar economic development
pattern: the share of cars in passenger mo-
bility is among the highest! But this situa-
tion also opens larger opportunities for re-
ducing CO2 emissions of the transport sec-
tor through modal substitutions.

Measures have already been taken in this
direction, especially for home-work com-
muting trips, support to public transporta-
tion, but apparently with few results up till
now. Apparently, one of the key reason
why car is so much used in Belgium is be-
cause the size of the country and the deve l-
opment of the motorways network. Never-
theless, home-work trips remain a relevant
target and policy measures aiming at re-
ducing the use of cars and developing slow
modes and public transportation should be
reinforced or implemented so as to “play”
on two levels:
§ Time budget: providing alternative solu-

tions to cars which at the same time de-
crease the average speed of car trips and in-
crease the average speed of the alternatives
(for example, devoting one lane to public
transportation and co-voiturage in suburban
motorways): the purpose is to make the car
trip longer (in time) than the alternative;

§ Money budget: make the use of cars for
home-work trips much more expensive than
the cost of alternatives (for example im-
plementing urban tolls, and discouraging
free parking lots at the job place).

It should be noted that both levels re-
quire a long time span for implementation,
either because they imply new infrastruc-
tures, or because the social resistance might
be strong. So, one should not expect too
much from these measures for 2010, but
rather for 2020 and beyond.

On another aspect –long distance trips –
the key driver of the modal substitution is
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speed. Availability of much faster alterna-
tives, like TGV, is the only possibility to
make car flexibility (freedom…) less at-
tractive. This is a matter of investment pol-
icy, which has to be replaced in the overall
transport infrastructure planning policy in
Belgium, and in the overall transport infra-
structure development at the European
level. Measures have already been taken in
this direction, which should be maintained
and reinforced.

Another important issues is the increas-
ing number of "company" cars in Belgium
which leads to adverse effects on CO2

emissions (intensified use of cars and in-
creased sales of bigger cars)

Finally, there is an important influence
of land use planning strategies on transport
and hence the importance to integrate the
reduction of mobility by car transportation
in the policy field (working towards more
densified living areas and business activity
location next to rail or water roads).

Reducing freight road transport

Reducing the share of road in freight
transportation and developing rail and wa-
terways transportation is also a goal widely
shared in Europe. Again, the Belgium
situation is, from this point of view, rather
bad as compared to other European coun-
tries with a similar economic development
pattern: the share of road in freight trans-
portation is among the highest! Some
measures have been taken or are planned up
till now in Belgium to support the use of
rail and waterways for freight transporta-
tion, but still with little results. Probably
because the size of the country and the large
amounts of traffic either between Belgium
and foreign countries, or transiting through
Belgium, and because nothing is really
done to discourage the use of road.

But the European context is favourable.
The general EU orientations as described in
the White Paper “ La Politique Européenne
des Transport à l’Horizon 2010: l’Heure des
Choix” and, more specifically, the Trans
European Freight Rail Network project,
which was endorsed by the EC (Decision
n°1692/96/CE, Directive 2001/12/CE) may
result in a really adequate infrastructure and
services for combined rail-road transporta-
tion for long distance traffic throughout
Europe in the next 20 years.

To take benefit of these orientations and
projects in order to decrease the share of
road in freight traffic in Belgium, two pol-
icy measures need to be taken or reinforced:
§ To charge the use of main roads and

motorways for freight within Belgium, for
example through a tkm based fee and, if
possible, financing rail infrastructures in
Belgium from the revenues of these fees (as
in Switzerland),

§ developing further freight rail infrastruc-
tures and rail/road/waterways multimodal
platforms consistently with the overall
TEFRN scheme, if possible financed with
road fees.

The expected impacts of such measures
could be rather low in 2010, but could be-
come rather significant in 2020.

Modifying the energy cost of transport

A reform of the taxation on motor fuels
would generally be an incentive towards
more sustainable transport modes. Indeed it
is worth noticing that taxes on motor fuels
are lower in Belgium than in neighbouring
countries, in particular for gasoline.

Aligning motor fuel prices to neigh-
bouring countries would lead to a modified
use of cars in Belgium. In addition it would
also influence behaviours of citizens from
the neighbouring countries who used to buy
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motor fuels in Belgium due to more attrac-
tive prices. This would reduce the corre-
sponding CO2 emissions currently ac-
counted for in the Belgian greenhouse gas
inventories.

Industry Sector

As negotiated agreements (Walloon) and
Benchmarking Covenants (Flanders) have
been introduced fairly recently and as they
appear as a central measure to protect cli-
mate by reducing emissions from the in-
dustrial sector, the more it is important to
“get them right”.

This report discusses the experiences of
other countries with voluntary commit-
ments, which show that unless the whole
process is not clearly structured and the
targets set in a sufficiently ambitious man-
ner, there are little chances that industry
will do more than business as usual.

The following lessons are drawn from
experiences in the Netherlands:
§ Good negotiation position of the govern-

ment necessary

§ Clear – and sufficiently ambitious! - targets
and timetables

§ Long-lasting government support

§ For big energy-intensive companies (other-
wise the verification procedure will become
to heavy in comparison to the expected re-
sult)

§ Physical energy efficiency monitoring

§ Clear monitoring guidelines

§ Independent verification

These lessons however suppose that the
authorities are able to build up sufficient
capacity to effectively design the agree-
ments in co-operation with industry (prob-
lem of asymmetric information), to monitor
and verify the results. This supposes a cer-
tain amount of manpower and financial

means, which currently does not seem to be
fulfilled.

Negotiated agreements/benchmarking
agreements could interfere with three future
potential instruments that have some
chances of realisation in Belgium, and the
role of each of the instruments must be
clarified to give clear signals to the indus-
trial sector for the longer term:
§ Negotiated/benchmark agreements and

emission trading ? (Trading System agreed
by Council of Ministers on 19 December
2002)

§ Negotiated/benchmark agreements and EU
energy taxation (proposal for January
2004)?

§ Negotiated/benchmark agreements and
National taxation plans?

In order to support efficiently these
measures it is important
§ to evaluate and possibly redesign the exist-

ing energy efficiency subsidy schemes and
auditing procedures,

§ to enhance monitoring and auditing
schemes by giving consistently feedback to
the companies on their relative position to
other companies in the same sector and to
international companies (introduce bench-
marking in the Walloon region),

§ to clarify the relationship between the
agreements and the forthcoming enhance-
ments of the IPPC directive with respect to
energy efficiency,

§ to clarify whether the intended design of
negotiated agreements and covenants al-
lows for a possible tax exemption of indus-
trial companies of at national or EU level,

§ to promote national and regional activities
derived from forthcoming EU initiatives on
cross-cutting technologies such as the Mo-
tor Challenge and lighting (Green-Light), or
benefit from other national initiatives such
as the compressed air initiative in Germany,

§ to promote R&D support for process tech-
nologies (as far as compatible with WTO
rules), possibly in co-operation with other
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EU partners and the EU under the new in-
struments forthcoming currently under the
6th EU Framework Programme for Re-
search and Development (in particular the
Article 169 instrument which promotes in-
tegration of national and EU research).

Combined Heat and Power (CHP)

CHP is an established technology for
distributed power generation with however
new developments, such as fuel cells and
micro gas turbines. CHP is a commercially
available proven technology, and an alter-
native for large scale condensing power.

The economics of CHP are very depend-
ent on the conditions for exchanging power
with the electric system (= transmission +
generation). Transmission is in a transition
from monopolised by power companies to
regulated natural monopolies (networks).
Generation is transiting from centrally dis-
patched to ‘competitive’ generators.

Recommendations:
§ The regulators should impose fair transmis-

sion rates for distributed generators ac-
counting for the benefits brought by dis-
tributed power.

§ The transaction costs for participating in the
emerging power markets should be kept
very low. Solutions for pooling distributed
power should be promoted by the regula-
tors.

§ Tariffs applied by incumbent generators
should be audited for abuse of market
power (e.g. backup power supply at preda-
tory prices).

Flanders and Wallonia have or are pre-
paring separate regulations on the ‘promo-
tion of CHP’. Flanders has implemented the
EU Directive proposals before they are ac-
cepted. Wallonia applies a very different
approach.

The Flemish regulation will not promote
CHP but nip its growth in the bud. One may

fear that only largescale gas turbines will be
subsidised by the small electricity customer.

Recommendations:
§ Work hard on a uniform approach for the

whole country that corresponds with the
forthcoming EU Directive.

§ Reject CHP qualification with the ‘quality
norm’ because the latter obstructs the eco-
nomic development of CHP.

§ Apply the right ‘Division rule’ in distin-
guishing combined from condensing power
in CHP plants that can be operated in mixed
modes.

§ Assess the energy savings by CHP after
having applied the right division rule and
with careful selection of the reference sepa-
rate generation technologies and their per-
formance. Because CHP power output
crosses the whole merit order of integrated
power systems, this exercise is more diffi-
cult than the simple selection of one par-
ticular technique such as the CCGT.

§ When CHP is to be supported in some di-
rect way one should:

- First close the leakages in the exchange
with the incumbent power systems

- Second decide whether one needs addi-
tional qualification above the merit itself of
being CHP (i.e. recovering heat otherwise
wasted in thermal power generation)

- Additional qualification should be based on
the correct assessment of energy savings by
CHP activities

- Find the best instrument to finance and
assign the support. Tradable certificates
should be investigated on all their effects
before engaging in legislation.

Information/training/education (I / E / T)
policy instruments

Based on the analysis of the current state of
I/E/T-instruments (chapter 5.8), on the
stakeholder interviews (chapter 9.2) and on the
findings in the sectoral chapters (10.1 through
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0, 0 and 10.9) some general recommendations
with regard to I/E/T-instruments are in short:

§ explain the reason and the urgency of cli-
mate policy and energy demand manage-
ment;

§ explain the overall aims and targets and the
distribution of targets over regions, target
groups and energy-functions;

§ relate energy demand management to other
major issues which people are concerned
about;

§ be consistent, also over time;

§ be transparent;

§ select an appropriate strategy for each ta r-
get group and target behaviour;

§ set examples;

§ any other policy instrument (like regulatory
and financial incentives) will need I/E/T as
an auxiliary instrument.

Different I/E/T-instruments are needed for
different sectors to increase energy saving and
energy efficiency.

It is concluded that households are very im-
portant when it comes to getting support for
energy demand management (EDM) or climate
policy. Households are important not only be-
cause they can save energy, but also because
they are voters (who can support or reject en-
ergy policies), professionals (who can save
energy at work) and children (who can save
energy now and in the future). Households are
not a homogenous target group and should
therefore be approached differently (e. g. by
subsidies, labelling). Some main I/E/T-elements
for an EE programme are: ensure the public
support for EDM policy through continuously
changing campaigns, actively induce and sup-
port the labelling of appliances, provide good
D-I-Y insulation instruction.

The service sector is also a heterogeneous
sector, but they have in common that energy
use is not a substantial part of their costs. I/E/T-
instruments can raise awareness of this fact,

both at the management and at the operational
level. Some main I/E/T-elements for an energy
efficiency programme are: information cam-
paigns, dissemination of results from demon-
stration-projects, creating possibilities to ex-
change experiences amongst professionals
within branches.

There are lots of parties who directly influ-
ence energy use within the service sector and
within SME: intermediaries (e.g. architects or
retrofitters). It is important to make these inter-
mediaries aware of the possibilities to differen-
tiate themselves from others by making energy
efficiency their USP and to train them to in-
crease their energy saving competencies. The
promotion of multidisciplinary teams for
building, renovations and retrofitting is also
important.

In industry awareness of energy costs and
saving potential is usually present in energy
intensive industries. However, this is not the
same for less energy-intensive industries and it
is also not the same for auxiliary equipment
such as compressors, motors, fans, lighting,
boilers. Also, even for process equipment, there
are "believes" that savings are impossible, es-
pecially at plant operator levels, that impede an
in-depth investigation on energy efficiency in
such a plant.

It is unlikely to expect a reduction of the
transport volume. Therefore measures should
be more technical or organisational; also an
improvement of the driving behaviour could be
a good measure. For mobility carpooling, public
transport and slow modes should be promoted.

Equally or even more important than the di-
rect influence of energy behaviour is the auxil-
iary function of I/E/T-instruments: it is neces-
sary to know why a policy is needed, to know
what behaviours are needed and which should
be avoided and to know how (explanation of
new behaviours and techniques).
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CO2/energy taxation

While the potential for energy efficiency
improvement in the different sectors is far
from negligible, its translation to concrete
improvements is counteracted by different
barriers, among which the lack of price in-
centives towards energy saving invest-
ments. This is particularly true in Belgium
where energy taxation is low compared to
the European average. CO2/energy taxation
is one possible instrument that could posi-
tively accompany all other demand side
management instruments by alleviating this
barrier.

So far, despite many efforts by the Euro-
pean Commission and by some individual
Member States, it was not possible to reach
an agreement on a European energy/CO2

tax. The Belgian Government expressed
intentions to shift from a taxation regime
that penalises labour towards the achieve-
ment of these objectives such as the imple-
mentation of a CO2 tax.

Several studies, among which some re-
cent studies, have made ex-ante assess-
ments of the different impacts of a
CO2/energy taxation in Belgium (both on
the CO2 emissions and on the socio-
economic factors). Lessons can also be
learnt from experiences gained in several
countries where the energy/CO2 taxation is
implemented (Denmark, Sweden, Finland,
Germany and The Netherlands). In general,
both ex-ante and existing ex-post assess-
ments lead to some general convergent con-
clusions :
§ Though a CO2/energy taxation would not

by itself contribute to fulfil the Kyoto tar-
get, it could efficiently accompany and re-
inforce the impact of other domestic meas-
ures.

§ Socio-economic impacts of the taxation are
proved to be limited in ex ante assessment
and also in the existing experiences. This is

better guaranteed if the tax revenue is recy-
cled to reduce the income tax and wage
paid by employers on labour.

§ In the same time the environmental effi-
ciency can be improved if one part of the
revenue is used for energy saving and re-
newable. This approach followed in Den-
mark especially, can also facilitate the ad-
aptation of energy consumers to the new tax
regime.

§ Special attention is to be paid to some sec-
tors. Partial or full exemption might be
needed to avoid important impacts on com-
petitiveness.

§ Concerning the most energy-intensive in-
dustries, exemption could be granted to the
sectors which have signed voluntary
agreements.

§ The income tax reform should especially
aim to limit the impact of the CO2/energy
taxation on low-income households. This is
proved to be one of the guarantees for the
social acceptance of an energy taxation.

§ This acceptance also depends on a compre-
hensive information about the environ-
mental targets and the rationale for the
revenue recycling.

Material efficiency strategies

Most of the ongoing climate policies
seek to limit or reduce CO2 emissions
through the improvement of the technical
efficiency of energy transformation in the
different sectors They also intend, to some
extent, to promote more sustainable use of
final energy among consumers.

As all these measures represent an im-
portant potential to reduce GHG emissions,
their implementation is crucial to meet the
Kyoto targets.

However additional ways of reducing
emissions are also needed to fully meet
these targets, especially if climate strategies
are considered for the longer term, i.e. be-
yond the 1st commitment period 2008-2012.
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In this perspective it is worth noticing
that not only the importance of sustainable
production, but also of consumption pat-
terns  has been recently reiterated and even
emphasised during the World Summit on
Sustainable Development held in Johannes-
burg in August 2002. This Summit resulted
in an Implementation Plan that specifically
recommends to "Develop production and
consumption policies to improve the prod-
ucts and services provided, while reducing
environmental and health impacts, using,
where appropriate, scientifically based ap-
proaches, such as life-cycle analysis."

In the framework of this study it was
worth to complement traditional and sec-

tor-based assessments of mitigation meas-
ures with a discussion on life cycle impacts
from consumption patterns and with a life
cycle approach of mitigation measures. The
purpose is to emphasise some possible
benefits of such an approach :
§ to reinforce the consistency between the

different environmental-energy fields
strategies,

§ to increase the awareness of consumers on
the environmental impacts of their con-
sumer choices,

§ to identify additional ways to reduce the
GHG emissions.

Table 0-4: Improvement strategies and the different life cycle stages of products
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Changes in final demand for the considered function

Substitution of products fulfilling the same function

Product reuse

Optimizing the product life time 

Rational use of the product

Changing the product composition

Increasing end-of-life products recycling

Industry process substitution

Improving the efficiency of energy transformation

Energy substitution

Improving the efficiency of materials

Energy recovery

Reducing transport distances for materials & products

part of life cycle of which impacts could be reduced

   neglected  in ongoing climate programmes

   only partly considered in ongoing climate programmes

   fully considered in ongoing climate programmes
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Considering the different life cycle
stages of products consumed in Belgium,
different types of measures can contribute
to reduce the GHG life cycle emissions
from products consumed in Belgium and
from consumption patterns, beyond what is
currently considered in climate strategies.
Indeed, efforts have been devoted, so far, to
energy efficiency measures in the climate
policies. Some other actions are partly con-
sidered and implemented. Others are not
considered at all. All three sets of measures
are listed in Table 0-4, with indication of
the life cycle stages where environmental
impacts could be influenced.

In this study, based on some experiences
and studies undertaken in Belgium and in
Germany, we illustrate how such strategies
could contribute to GHG emission reduc-
tion in Belgium. We also suggest some ac-
tions and strategies to foster such an ap-
proach both at the federal and at the Euro-
pean level.

R&D for energy efficiency

R&D for energy efficiency in Belgium
suffered in the past from lacking means;
most of the government energy R&D was
directed towards the supply support in the
past. In order to keep the path with the am-
bitious goals mentioned at the beginning,
but in particular beyond the first Commit-
ment Period, it is important to redirect
means on research for demand options.

Long-term targets on energy efficiency
should be established through a "White
Paper" on promising research areas with a
high potential, in analogy to the 2000 Watt
society (as compared to the current 6000
Watt society) launched in Switzerland.

Overall impact of measures

The overall impact of the various meas-
ures discussed in the previous sections
could be such as to achieve the reduction in
energy demand as derived from the scenario
development, at least for the benchmarking
scenario. Main contributions have to stem
from the residential and commercial sectors
(thermal energy uses), underlining the
overwhelming importance of suitably im-
plemented and enhanced thermal building
regulation. Other large contributions have
to come from the industrial sector, in par-
ticular the chemicals, in particular by suc-
cessful negotiated agreements and bench-
marking covenants. The road sector needs
also contribute substantially. The contribu-
tions of electric appliances in all sectors
appear smaller in the figures than they are
in reality when primary energy or CO2

emissions are considered. For an overview
of the potentials and the corresponding
measures to realise a large part of the po-
tentials, see the following overview tables.
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Table 0-5: Overview of potentials and energy efficiency programme elements for the residential sector

Belgium EDM - Evaluation of main targets for energy savings potentials
Benchmarking Scenario Fraction of Economic Potential Scenario

Households Major barriers Main measures  (packages of measures) to realise potentials potential Main measures  (packages of measures) to realise potentials
realised *

Mtoe/year 2012 2020 2012 2020
Heating 1,50 2,60 2,05 3,26
     Existing buildings 1,37 2,29 1,92 2,95 - Public: insuff. information Improvement of existing buildings

  financial constrainst; owner-  - public service obligation supply companies +++   - Further enhancement of all measures on existing buildings
  user dilemma   - EPS impact on hot water/heating boilers (condensing boilers) +++

  - Permanent, competent information desks +
  - financial incentives/tax releave ++

     New buildings 0,13 0,32 0,14 0,32 - Building professionals: Improvement of new buildings +++
  inertia; insuff. information   - Effective implementation of EPS (including strict +++   - Implementation of stricter EPS (E90 or E80); regular revision
- Public: insuff. information     standards (E135, E100) and controls)
  financial constraint; paper   - Education of building professionals +
  hassle; compliance not 
  enforced

Specific electricity 0,20 0,31 0,30 0,48

Total 1,70 2,91 2,35 3,74

* Estimate of fraction of potential realised by measure/package of measure
(large fraction: +++ / substantial amounts: ++ / small fraction: +)

Benchmark Economic potential
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Table 0-6: Overview of potentials and energy efficiency programme elements for the tertiary sector

Belgium EDM - Evaluation of main targets for energy savings potentials
Benchmarking Scenario Fraction of Economic Potential Scenario

Tertiary sector Major barriers Main measures  (packages of measures) to realise potentials potential Main measures  (packages of measures) to realise potentials
realised *

Mtoe/year 2012 2020 2012 2020
Thermal uses 0,44 0,88 0,85 1,75 - Building professionals: Measures specific (S) and non-specific (NS) for tertiary

  inertia; insuff. information   - Building performance standards (new + renovation) (S) +++   - Energy/CO2 taxes
- Owners: insuff. information  - Governing by example (federal, regions, provines & municipalities) (S) ++   - Enhanced building performance standards (new + renovation) (S)
  financial constraint; paper   - Monitoring and Evaluation of policy measures (NS) +
  hassle; compliance not   - Professional information dissemantion for professionals (S) ++
  enforced   - Demonstration projects (NS) +

  - Public Service Obligation for Power Grid Companies (NS) ++
Measures not specific:
  - Much improved data collection (NS) +

Specific electricity 0,09 0,14 0,26 0,39 -  high life cycle energy Electric appliances
   consumption   - Continued support for EU policy (appropriate level for traded ++   - coherent market transformation policy for electric appliances, 
-  lack of knowledge of     goods in single market)     and ICT in particular
   consumers   - Strong role for information, rebates, procurement at national level +++

    (and regulation if EU does not wish to lead)
  - Co-ordinate with other Member States, and through EU +
  - ICT: Differentiated measures according three operating modes: +++

Total 0,53 1,02 1,11 2,15     normal, standby and off-mode.

* Qualitative estimate of fraction of potential realised by measure/package of measure
(large fraction: +++ / substantial amounts: ++ / small fraction: +)

Benchmark Economic potential
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Table 0-7: Overview of potentials and energy efficiency programme elements for the transport sector

Belgium EDM - Evaluation of main targets for energy savings potentials
Benchmarking Scenario Fraction of Economic Potential Scenario

Road transport Major barriers Main measures  (packages of measures) to realise potentials potential Main measures  (packages of measures) to realise potentials
realised *

Mtoe/year 2012 2020 2012 2020
Cars 0,87 1,64 0,87 2,35
   specific consumpt. 0,50 0,90 0,50 1,00 - average size Belgian cars Benefiting fully ACEA agreement for reduced spec. Consump.

- development of air cond.   - fuel taxation: harmonisation with neighbouring countries, account for externalities+++   - Enforced ACEA agreement (120 g/km) for reducing the specific 
  - taxation on vehicles according to CO2 emissions specification +++     consumption of cars; inclusion of air conditioners
  - raising awareness (energy consumption labels etc) +++   - fuel taxation: account for externalities

   use of cars 0,37 0,74 0,37 1,34 - availability of alternatives Reducing use of cars without reducing mobility / travel comfort
- attachment of people to   - road pricing according to use of public space and externalities ++   - further investment in TGVs and fast urban/sub-urban PT
   car   - fuel taxation (accounting for externalities) ++
- speed and time-use   - investment in TGVs and fast urban/sub-urban PT infrastructures / services+++

  - good information system on PT +
  - "Company" cars ++

TRUCKS 0,07 0,34 0,08 0,48
   specific consumpt. 0,01 0,13 0,01 0,16 - unsufficient attention to Measures tackling spec. consump. of light / heavy duty vehicles

   energy cons. in freight   - Inclusion of light duty vehicles into ACEA agreements +++   - Enforced inclusion of light duty vehicles into ACEA agreements
- low fuel prices   - Benefiting of technical progress foreseen in other countries for ++   - Benefiting of more ambitious technical progress in heavy duty

     heavy duty vehicles ++      vehicles under discussion today
  - fuel taxation (accounting for externalities)

   modal substitution 0,06 0,22 0,06 0,31 - just in time logistics Balancing freight traffic towards more energy/environm. friendly modes
- costs versus speed   - road pricing according to use of public space and externalities +++
- reliability of transport   - fuel taxation (accounting for externalities) ++
   and logistic solutions   - investment in freight rail and road/water/rail intermodality infrastructures funded through road tolls+++   - further investment in infrastructures

Total (excl. transit) 0,98 2,05 0,99 2,90   - harmonisation of the social status of drivers accross EU-25 ++

* Qualitative estimate of fraction of potential realised by measure/package of measure
(large fraction: +++ / substantial amounts: ++ / small fraction: +)

Benchmark Economic potential
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Table 0-8: Overview of potentials and energy efficiency programme elements for the industrial sector and CHP

Belgium EDM - Evaluation of main targets for energy savings potentials
Benchmarking Scenario Fraction of Economic Potential Scenario

Industry, electricity, per branch Major barriers Main measures  (packages of measures) to realise potentials potential Main measures  (packages of measures) to realise potentials
realised *

TWh/year 2012 2020 2012 2020
food/textile 0,8 0,9 1,6 3,3 - "business as usual"   - "Good European practice" as a guideline for target setting of +++   - 10% world-best companies as a guideline for target setting of
chemicals 1,3 1,8 1,7 2,7    realisation of agreements     negotiated agreements/ benchmarking agreements     negotiated agreements/ benchmarking agreements
equipment 0,6 1,0 0,6 1,0    and covenants   - Strict monitoring of results /knowledge of processes (enough staff +++   - Strict monitoring of results /knowledge of processes (enough staff
metallic 0,3 0,4 0,3 0,4 - asymmetric information     for negotiations/ benchmarks)     for negotiations/ benchmarks)
building 0,4 0,4 0,4 0,8 - neglectance of non-core   - Redesign existing EE subsidy schemes + auditing procedures, to ++   - Redesign existing EE subsidy schemes + auditing procedures, to
others 0,4 0,6 0,5 0,6   production equipment     enhance monitoring and auditing schemes by giving consistently     enhance monitoring and auditing schemes by giving consistently

- exhaustance of energy     feedback to companies     feedback to companies
Total 3,8 5,1 5,2 8,7   efficiency potential   - Promote national and regional activities derived from forthcoming ++   - Promote national and regional activities derived from forthcoming

    EU initiatives on cross-cutting technologies such as the Motor     EU initiatives on cross-cutting technologies such as the Motor
Industry, fossil fuels, per branch     Challenge and lighting (Green-Light), or benefit from other national     Challenge and lighting (Green-Light), or benefit from other national

    initiatives such as the compressed air initiative in Germany     initiatives such as the compressed air initiative in Germany
Mtoe/year 2012 2020 2012 2020   - R&D support for industrial EE +   - R&D support for industrial EE according to a consistent White

food/textile 0,06 0,06 0,08 0,09     Book for Energy Efficiency R&D to be established
chemicals 0,59 0,72 0,68 0,82   - energy/CO2 taxation for companies not participating in effective ++
equipment 0,04 0,03 0,05 0,03     agreements

metallic 0,05 0,06 0,06 0,06
building 0,20 0,25 0,26 0,41
others 0,40 0,64 0,57 0,64

Total 1,34 1,76 1,70 2,06

Benchmark Economic potential

Benchmark Economic potential

Benchmarking Scenario Fraction of Economic Potential Scenario
CHP Major barriers Main measures  (packages of measures) to realise potentials potential Main measures  (packages of measures) to realise potentials

realised *
MW 2012 2020 2012 2020

(2000: 1538 MW) 2200 3100 >2500 >3500 - Technical performance   - Apply correct fomulas for splitting combined from condensing +++   - Realise appropriate market + policy conditions for CHP potential 
  not under control     activity in CHP     development
- Profitability of CHP mostly   - Reject ‘quality norm’ and apply correct rule for measuring CHP +++   - Make CHP ‘the rule’ and condensing power the exception
  dependent on electricity     performance   - 'Fair terms of trade with the power grid
  pricing (feed-in and back-up)  - Design the certificate systems well so they do not derail or block up +++   - Open and low transaction cost access to (emerging) power markets
- Wrong CHP quality norm   - Co-ordinate and improve independent promotion and advice to CHP investors.+++   - Assign network cost savings of distributed gen. to distributed generators.

    CHP investors.

* Qualitative estimate of fraction of potential realised by measure/package of measure
(large fraction: +++ / substantial amounts: ++ / small fraction: +)

Benchmark Economic potential
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0.8 Conclusions

The recent rise in oil prices up to levels
close to 40 $ per barrel in the follow of the
political tension around the disarmament of
Iraq shows, how vulnerable our societies
still are (and increasingly again will be-
come) against sudden rises in energy prices.
Although, depending on the development of
the crises, the oil price might once again
suddenly collapse to quite low levels, as
was the case after the counter oil shock in
1985 and the gulf war in 1991, these events
recall that supply security has a tremendous
importance for the economic development
of our societies. The rather cyclic rise and
fall in energy prices causes important dam-
age to our economies. The Green Book of
the European Union “Towards a European
strategy for the security of energy” under-
lines that this security must be achieved
both by a well managed demand and a se-
cure supply in the classical sense.

Belgium, more than many other coun-
tries in Europe, has neglected to improve its
energy efficiency: In comparison to its cli-
mate, buildings in both the residential and
the tertiary sector are among the least well
insulated in Europe. Belgium industries
have highest specific consumption among
the European countries. The late eighties
and the nineties were essentially a lost pe-
riod for energy efficiency. Although Bel-
gium has initiated in the past few years a
variety of demand policies both at the fed-
eral level and level of the regions (such as
benchmarking and negotiated agreements
for the industrial sector, new and tougher
building codes), much remains to do. With-
out further efforts to improve energy effi-
ciency, energy consumption could increase
on a time horizon of 2020 by 16 % as com-

pared to 2001 (2010: 12 %) while CO2

emissions could increase by close to 16 %
as compared to 2001 (2010: 8.4 %), far off
from the 7.5 % reduction that Belgium has
committed to under the Kyoto Protocol and
the European burden sharing.

In the modelling exercise carried out in
this work it has been shown that in a
benchmarking approach (i.e. compared to
what has already been achieved in sur-
rounding EU countries), Belgium might
reduce its energy consumption in 2020 by
5 % and its energy-related CO2 emissions
by 7.6 % as compared to 2001. Such a po-
tential takes into account the obstacles that
would impede economic energy efficiency
potentials to be realised. If the latter could
be realised, Belgium energy consumption
could be reduced by 13 % by 2020 and its
CO2 emissions could fall by 18 % as com-
pared to 2001.

Thus, the CO2 reduction achievable in
the Benchmarking Scenario would be
approximately just enough to reach the
Kyoto target for Belgium in 2012, by re-
turning energy-related CO2 emissions
back to levels close to 100 Mt CO2. This
means that a climate policy aiming at the
realisation of the energy efficiency poten-
tials indicated by this scenario would not
have to make massive use of flexibility
instruments to reduce greenhouse gases
but could rely to a large degree on do-
mestic policies and measures.

The Economic Potential Scenario
shows that the emissions could be cut
down further considerably, opening up
potentials for a possible second commit-
ment period in the Kyoto process, and
compensating to a certain degree for the
expected increase in emissions due to the
phase out of the nuclear power units
starting in 2015.

Many of the instruments to achieve such
a goal already exist. It is not necessary to
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reinvent the wheel with nice new concepts,
although the comparison with a variety of
European countries in this study has shown
that it is always worth to have a look across
the border to learn from other experiences.
Thus, the Energy Efficiency Commitment,
an obligation introduced in the UK for sup-
ply companies, appears particularly inter-
esting for a discussion in Belgium given the
apparent success of this instrument in that
country. Nevertheless, often it might just be
sufficient to get "old" instruments really
working in Belgium.

Minimum Energy Performance Stan-
dards  are the most striking examples, and
their revitalisation, and their revitalisation,
which started now with the planned intro-
duction of stricter building codes accompa-
nied with stricter roles for checking compli-
ance in Flanders, is a first step in the right
direction. Further enforcement is, however,
necessary.

Voluntary agreements and Bench-
marking Covenants have been introduced
fairly recently to Belgium. Their success
(both with respect to the target setting proc-
ess and the monitoring of efforts) is there-
fore vital for the improvement of industrial
energy efficiency.

Energy/CO2 taxation, which was de-
scribed in detail in the report could support
other energy efficiency measures to realise
their full potential.

In many cases, however, insufficient
and non-optimally allocated staff in the
administration hinders a good translation
of these instruments into practice. Another
large barrier for a better impact of such in-
struments are the differences among the
regional approaches, for example in the
fields of building codes and of agreements
with industry for CO2 reduction. Though a
regional approach to energy efficiency is
justified in many cases, there are efforts
necessary from the regions, which have

large competence in the field of energy ef-
ficiency, to harmonise efforts with the
neighbours; otherwise it is unlikely that
energy efficiency will develop satisfactorily
for the whole country.

Often, the argument is advanced, that
energy efficiency is expensive and reducing
by more than a few percent the energy con-
sumption will substantially harm the econ-
omy. Such an argument ignores that many
studies and practical experiences have
shown that there are "no regret potentials"
of 20-25 % (International Panel for Climate
Change IPCC) that can be realised at no net
costs at all (though the necessary initial
investments can be a substantial barrier).
And the real benefit of improving energy
efficiency will appear for European coun-
tries much more in the coming two decades
that will experience certainly more than one
crises around the oil, not to speak about the
fact that slowly this resource will become
more expensive while progressively run-
ning out.

Numerous examples to improve energy
efficiency realised in Europe support the
idea that energy efficiency can be improved
by the figures given above without net
costs. The perceived costs of energy effi-
ciency today might appear small in the fu-
ture as compared to the real costs in conse-
quence of a hesitating demand policy. What
is needed, is commitment of politicians of
all colours, as well as awareness of the
population of the risks at stake if nothing is
done to mitigate climate change. In that
sense, awareness of citizens of the impacts
of their consumption patterns, especially in
a long-term perspective of climate change
mitigation requiring more drastic emission
reduction targets, will be crucial.

The in-depth discussion of past experi-
ences with energy efficiency in Belgium
and the regions, as well as experiences from
other European countries, leads us to pro-
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pose a TOP 20 list of measures for the
improvement of energy efficiency in Bel-
gium, which might be able to realise a large
fraction of the potentials established in this
report. The list is meant as a catalyzer for
discussion not as a final list. It can be con-
sidered that these measures might cover
larger fractions of the potential identified in
Chapter 7.8) One or the other measure
might need more careful in depth discus-
sion. However, it is unlikely that without
a large number of these measures in the
present or some modified form, energy
efficiency could improve substantially in
Belgium. On purpose, the list was also not
ranked, because it is felt that a comprehen-
sive programme for energy efficiency must
consider all or most of these options.

Belgium Energy Savings Policy Study :
Top 20 Measures

Buildings

1. Implementation of Energy Performance
Standards for buildings (new + renova-
tion) which are well-controlled and
harmonised across the regions (see
chapter 10.1 and10.2.3). Such a meas-
ure might also target the phase-out of
old heating and hot water boilers in ex-
isting buildings according to the exam-
ple of the current Energy Performance
Standard in Germany

2. A transparent and well-controlled Pub-
lic Service Obligation for Power Grid
Companies. Similar to the Energy Effi-
ciency Commitment, this obligation
should also target measures for existing
buildings (see Chapter 10.1, Instru-
ments in the frame of the liberalisation
of the gas and electricity market and
Chapter 10.2.4)

3. Governing by example (federal, subsi-
dised institutes such as schools and
hospitals, regions, provinces & munici-
palities) (see Chapter 10.2.2)

4. A rate structure for grid companies
which gives them the incentive to invest
in local energy efficiency and distrib-
uted generation when this is cheaper
than investing in grid expansion (see
Chapter 10.2.4).

Transport

5. Fuel taxation: harmonisation with
neighbouring countries, account for ex-
ternalities (see Chapters 10.4.4, 0 and
10.4.1)

6. Investment in freight rail and
road/water/rail intermodality infra-
structures funded through road tolls, es-
pecially for heavy vehicles (see Chapter
10.4.3)

7. Taxation on vehicles according to CO2

emissions specification (see Chapters
10.4.1)

Industry

8. Sufficiently ambitious negotiated
agreements/benchmarking covenants
(above autonomous progress). Regional
harmonisation between benchmarking
covenants and negotiated agreements).
(see Chapter 10.5)

9. Preparation of the transition from
agreements to the EU emission trading
for companies participating in the trad-
ing scheme, which is obligatory from
2008. Clarification of relation between
agreements and possible EU and na-
tional taxation schemes, in particular for
companies NOT participating in the
trading scheme (principle of equal
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treatment). Especially benchmarking
agreements are not obsolete by emission
trading as they can pave the way for the
allocation of emissions. Second, if the
cap is too large, there will be little de-
mand and the effectiveness of such a
scheme might only materialise after
2010 and the first Kyoto commitment
period. Thus industry must, possibly up
to 2010, reduce emissions rather
through agreements than trading. (see
Chapter 10.5)

10. Redesign existing energy efficiency
subsidy schemes + auditing procedures,
to enhance monitoring and auditing
schemes by giving consistently feed-
back to companies in the form of
benchmarks. (see Chapter 10.5)

Electric Appliances

11. Strong role for information, rebates,
procurement at national level (and
regulation if EU does not wish to lead)
(see Chapter 10.3.5)

12. Information/Communication Technolo-
gies ICT : Differentiated measures ac-

cording three operating modes : normal,
standby and off-mode (see Chapter
10.3.6)

Cross-Cutting

13. CHP: Package of measures (appropriate
market + policy conditions, grid access,
appropriate calculation procedures for
quality CHP, independent advice..) (see
Chapter 0)

14. Energy/CO2 taxation (with the excep-
tion of industrial branches engaged in
sufficiently ambitious negotiated
agreements/benchmarking covenants).
(see Chapter 0 in general and 10.8.9 in
particular). Taxation must be seen as a
complement to many other measures in
this list in order to prevent rebound ef-
fects. It is also considered in this report
that taxation can coexist with an emis-
sion trading scheme. Taxation levels
could be derived from the consideration
of budget coefficients (see Chapter 7.9
and Table 12-1)

Table 0-9. Admissible price increases at consumer level in potential scenarios

2012 2020 2012 2020
Industry 9% 9% 11% 16%
Residential 15% 23% 22% 31%
Tertiary 6% 13% 19% 33%
Transport 11% 20% 12% 28%

Benchmark Economic potential
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15. A drastic change in budgets for R&,D
towards Energy Efficiency (mainly for
buildings and industry) + especially se-
rious budgets for Demonstration Proj-
ects (building sector + industry). (see
Chapter 5.9)

16. Permanent, competent information
desks (especially for professionals in
the building sector (architects and engi-
neers) and for industrial companies (in-
cluding promoting of EU-initiatives
such as Green Light, Motor Challenge,
…) (see Chapters 10.1, 10.2.1 and 10.5)

17. Information and sensibilisation for
households by a meshed network of ad-
visory centres, possibly fully incorpo-
rated into the obligatory yearly RUE
action plans of the electricity grid man-
agers (see details in Chapter 10.1, sec-
tion Informative/Educative Instruments)

18. Monitoring and Evaluation of policy
measures (enough staff and resources
for especially controlling the Verifica-
tion Office for Benchmarking Agree-
ments, the future Energy Performance
Standards of Buildings, the Public
Service Obligation, and the Energy Use
of Public Authorities) (all report, see
also point 20)

19. Much improved data collection (De-
tailed sectoral and even process yearly
energy balances, especially for industry
; measured End-Use Consumption Data
; yearly Ownership Data of Appliances ;
…) (see Chapter 11)

20. Improved governance for energy effi-
ciency : This measures was not investi-
gated in this report, as it would need an
investigation on its own, with an inten-
sive interaction necessary between the
different stakeholders involved at the
regional and national level in energy ef-

ficiency. Nevertheless, it came up
regularly in the discussions of the team
that one of the first obstacles for energy
efficiency is the largely non-
coordinated split of responsibilities
among the stakeholders. This issue also
arose in the course of the final confe r-
ence (see footnote 52 of the conclusion
chapter) and it was therefore felt that
such a measure should be included in
the list. Specific recommendations with
respect this issue are difficult to provide
before a thorough investigation. How-
ever, as a trigger for discussion, it is
suggested to create a public energy effi-
ciency agency with one main institu-
tional attachment and one site at the
federal level, as well as three regional
entities with an institutional link to the
regions. The federal agency would have
a role more in the conception and the
steering of the federal energy efficiency
policy, and the harmonisation of - or
with - the regional policies in this do-
main, while the regional units would
have the double role to participate in the
regional policy conception and to put
into practice both regional policies and
the regional aspects of the federal pol-
icy. Strong interaction between national
and regional entities is necessary. The
difficulty being there that the regional
and national entities might depend on
authorities with a different political col-
our and conflicting views on the poli-
cies to implement52. This problem has
to be solved in a new governance
scheme for energy efficiency. Such an
interaction could take the form that staff
at the federal level might be mandated
from the regional agencies, for example
in the same way as staff is mandated to
the International Energy Agency.
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Not included in this list are measures
concerning the lifecycle efficiency of mate-
rial and products as described in Chapter
10.9.5. Lifecycle efficiency of products can

be considered the "second leg" to energy
efficiency next to direct energy savings.
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1 Background to the Study

In the frame of the Kyoto agreement and
the following EU burden sharing Belgium
has taken up a greenhouse gas reduction
target of -7.5 % which is slightly less than
the average EU target of -8 %. After the
retirement of the largest greenhouse gas
emitter USA from the Kyoto agreement
earlier in 2001, the responsibility in face of
the living conditions of future generations
lies entirely on the shoulders of the Euro-
pean Union and the other industrialised
nations, mainly Japan, Canada, Australia
and Russia. This is underlined by the Third
Assessment Report of the International
Panel for Climate Change IPCC, which
shows that despite the withdrawal of the
largest emitter from his responsibilities the
problem is persisting with further rising
global temperatures which have even been
evaluated upwards in the projections for the
next century. The hint to the increasing
emissions1 from developing countries,
which soon will bypass the emissions from
industrial countries, is certainly right but
does not take away the historic responsibil-
ity of Western countries to start with the
reduction of greenhouse gases - not to
speak about the fact that Western countries
should not leave the growing and promising
field of clean technologies to developing
countries alone.

The European Union has taken a lead on
this issue since Kyoto which has been em-
phasised by the second part of the 6th Con-

                                                
1 Except for China that in the past years seems to

have reduced emissions considerable, which is
an astonishing development given the low per
capita emissions of the population.

ference of the Parties in Bonn and in COP7
in November 2001. A compromise has been
achieved among the industrialised countries
without the US, and although the Kyoto
Protocol was increasingly watered down by
claims, in particular of Russia, to get more
sinks recognised, the continuation of the
process can be considered a success which
culminated in 2002 in the ratification of the
Kyoto Protocol by the European Union and
its Member States. Much depends now in
this situation on the credibility of the Euro-
pean Union and its efforts for climate pro-
tection. Although the European Union will
reach its target to stabilise greenhouse gas
emissions in 2000, it is for the moment un-
sure that it will achieve an 8 % reduction in
2010.

The European Union relies on the com-
bined efforts of its Member States, i.e. also
on the Belgium efforts to reach its target
under the burden sharing. The Belgium
greenhouse gas emissions are growing and
Belgium has relatively high energy intens i-
ties compared to other European countries.
Partially this is explained by the energy-
intensive structure of Belgium industries,
but not only. In this context, the Belgium
government, recognising that energy effi-
ciency is an important pillar in climate
change mitigation that has been neglected
to a certain degree so far in the Belgium
efforts, asks to prepare a global programme
for the improvement of energy efficiency
on the demand side. Such work becomes
particular relevant in the light of the deci-
sion of the Belgium government to phase
out nuclear energy. The present study aims
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to provide the basis for such a programme.
Belgium - and all EU countries - will cer-
tainly have a long way to go from a pro-
gramme to concretely implemented actions:
"C’est le début d’un long processus qui
nécessite une vision politique globale au

sens du développement durable". The re-
sistance from different stakeholders con-
cerned can be fairly high, including from
the government itself, but the price to be
paid in the absence of action can be even
more important.
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2 Objectives of the Study and Overview

In the context described in the previous
chapter, the present study was commanded
with the aim to investigate in detail the role
that energy efficiency at the demand side
had been playing in Belgium energy policy
so far and what elements of energy effi-
ciency could be promoted to increase its
role in the future, taking into account the
particular federal structure of the Belgium
state.

Energy efficiency is not an isolated
element of energy policy but embedded in
a general context of energy policy. This
context is presented in the study both from
a historic view and from a current perspec-
tive (see Chapter 3), which is characterised
by
§ the decision, not to continue the nuclear

option in Belgium with a strong impact on
CO2 emissions though only after 2015.
This increases the pressure to reduce en-
ergy demand;

§ the liberalisation of electricity and gas
markets, which on one hand threatens en-
ergy efficiency options for electric energy
and Combined Heat and Power (CHP)
technologies through low electricity prices,
but which on the other hand might also
present chances for efficiency options (and
renewables) by breaking up market mo-
nopolies;

§ the promotion of renewable energy in lib-
eralised markets;

§ climate change and the preparation for the
forthcoming EU-wide emission trading
scheme for larger emitters. This opens the
possibility to replace partially domestic
measures for the reduction of greenhouse
gases by measures undertaken elsewhere
than in Belgium by making use of the so-
called "Kyoto flexibility instruments".

In this wider context, the present study
concentrated on the role that demand re-
duction might play for Belgium efforts to
reduce greenhouse gases, and established:
§ the current state of energy efficiency (see

Chapter 4) in Belgium through an indicator
approach that describes the situation at the
national and the regional level. For com-
parison, indicators for a larger number of
other EU countries were put aside the Bel-
gium indicators, in order to allow for a
suitable comparison;

§ the current state of energy efficiency
policy (see Chapter 5) by investigating
successes and failures in the implementa-
tion of energy efficiency measures in Bel-
gium, in particular through comparison
with other EU countries. The quantitative
impact of the most relevant measures was
estimated, as far as the availability of
evaluations or comparative analysis with
other EU countries gave hints to it;

§ The overall quantitative contribution of
current energy efficiency measures to
the reduction of greenhouse gases (see
Chapter 6);

§ the potential for energy efficiency in
Belgium (see Chapter 7) by a modelling
approach on a time horizon to 2020 that
considered all demand sectors. The poten-
tial was established in two scenarios as
compared to a reference development, one
derived from a benchmarking approach
with other EU countries, the second from a
bottom-up evaluation of potentials for dif-
ferent technologies. This general mode l-
ling approach was complemented by
zooming with separate models more in
detail into two sectors where energy con-
sumption is growing particularly rapidly:
electricity consumption for electric ap-
pliances (see Chapter 7.10) in the residen-
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tial and service sectors, and there in par-
ticular information and communication
technologies (see Chapter 0);

§ the gap between the modelling results
and the current practice of energy effi-
ciency in Belgium (see Chapter 8). Inputs
for the potential evaluation will be given
by a scenario workshop in preparation;

§ elements for an energy efficiency pro-
gramme for Belgium that might close the
gap (see Chapters 9 and 10). Such ele-
ments were in many cases again derived
from the comparison with practices in
other EU countries but also from interac-
tion with a number of stakeholders;

§ data gaps (see Chapter 11) that are ham-
pering more detailed analysis of the energy
demand sectors.

An important element in the course of
the study was the interaction with external
experts and stakeholders in a "Shared
Analysis Approach" in order to better per-
ceive their opinions. This was, first of all,
used for the preparation of the reference
scenario in the modelling work, by dis-
cussing in four workshops intensively the
possible future development of the various
sectors (residential and commercial build-

ings, industry, transport) as well as the
macro-economic development.

In another series of workshops in
smaller groups, the perception of various
stakeholder groups on future energy effi-
ciency improvements was investigated.
This occurred in six group interview ses-
sions, with representatives of the following
sector / groups:
§ Industry

§ Small and Medium sized Enterprises
(SME) and the service sector

§ The residential (buildings) sector (housing
corporations, real estate developers)

§ “Intermediaries” for energy efficiency
(architects, (retro-)fitters, building con-
tractors)

§ The transport sector

§ Consumers, environmental groups and
NGO’s

The face-to-face interviews were comple-
mented by questionnaires sent to a variety
of more stakeholders that could not be
reached through the small workshops.
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3 The Framework for Energy Efficiency

Aviel Verbruggen & Johan Couder, STEM
– University of Antwerp

Didier Goetgebuer & Françoise Nemry,
Institut Wallon

3.1 Historic review

This chapter provides an overview of
major developments and of important
events that occurred in the second half of
the twentieth century in the energy field in
Belgium. Two longitudinal graphs show
how energy supply and energy end use have

evolved during that period, and the com-
ments in the tables support the understand-
ing of the evolutions. There is a table for
each of the five decades since 1950, and per
decade the information is classified under
the same seven headings (coal, oil, gas,
nuclear, power, end uses, specials). The
development of renewable energy is dis-
cussed under ‘power’ or ‘end uses’.

The information in the tables is concise
and therefore the most important issues are
discussed in further detail in other chapters.
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Table 3-1: The frame to energy efficiency in Belgium over time

50’s
Coal In the immediate post-war period coal maintains its position as the main energy source

for all stationary end-uses and is even still in use for inland transport end uses by boat
and train.
Hard coal, deep mining takes place in Flanders (Limbourg) and Wallonia (Borinage
and Liège).
Thanks to the domestic coal mines, Belgium is nearly self-sufficient in energy supply.

Oil The port of Antwerp reserves important docklands for oil refineries and related activi-
ties (storage, treatment).
Belgium is the seat of the oil company Petrofina, operating as an international (second
plan) player.

Gas Distributed gas is derived from coal, and networks are only available in main cities.
Prices are high, and uses mostly limited to cooking and sanitary hot water supply.
The gas sector is limited to derived gases such as gases from oil refineries (bottled gas
for cooking), blast furnace gases, cokes gases.

Nuclear The nuclear research centre CEN/SCK is founded at Mol (1952), attracting nuclear
business facilities in the area Mol-Dessel (Belgonucléaire, Eurochimique, FBFC).
The optimism about nuclear power is tremendous. Futurists foresee nuclear drive
power for cars and abundant electric power “too cheap to meter”. This is the basis for
the long-term strategy of the central players in the power sector summarised in “eve-
rything on electricity for all” (a slogan that was widely advertised through the sixties).

Power Contrary to some other European nations, Belgium did not nationalise the power sector
after World War II. The communist and socialist parties were in favour of such move,
but the latter accepted a compromise solution in July 1955. The sector was kept mainly
private, and the trade unions and employer’s federations were involved in its supervi-
sion.
CCEG is founded (1955) to implement the agreement. The rationalisation and the
concentration in the electricity sector start. Efficiency gains are distributed among
capital, labour and customers. Costs and tariffs are controlled; profits are regulated on a
rate-of-return basis on invested capital.
The overall dominant role in the development of the sector is played by the engineer-
ing-contractors Traction&Electricité and Electrobel (later the companies merged to
Tractebel), governing most production companies. The tens of producers are not fully
interconnected. Most production plants are controlled directly or indirectly by the major
Belgian holding companies in particular SGB (Société Générale de Belgique). Some
producers are established in industrial sites, e.g. the steel sector. CPTE was founded in
1937 and played a stimulating role in co-ordinating and integrating the power generation
activities, also at the European level (where UCPTE was created in 1951).

End uses Modest consumption levels: most houses have no central heating but … % (in 1960)
have a coal furnace; household appliances (refrigerator, TV-set, vacuum-cleaner; etc..)
only owned by wealthy people; transport mostly by public means and on bicycle; trav-
elling abroad is exceptional, etc…
First highways have to be built. The ports are still limited of scale and not equipped for
MIDAs (Maritime Industrial Development Areas). Industrial production is not exten-
sive and so is international trade.

Specials A ~30 MWth district heating system is built in Luchtbal (Antwerp) supplied with hot
water from the 70 MWe coal-fired power plant in Merksem. The system will be given
up with the closure of the Merksem plant (198. ???).
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60’s
Coal The economics of domestic mining are deteriorating, e.g. the Netherlands close their

Limbourg pits, partly because of the discovery of the Groningen natural gas belt, and
invest in chemical activities (DSM).
In Belgium, closure of deficit mines cause fierce social protests (e.g. Zwartberg, 1966,
major strikes in 1970). But coal is loosing market share, and import coal (from USA,
Eastern Europe, South-Africa) is substituted for domestic coal.
Obsolete pits are given up. But also in the most efficient pits private capital sees no
opportunities. The state takes over all mining activities. In Flanders, KS (Kempense
Steenkoolmijnen) is established.
One of the coal sector supporting measures is the convention with the electricity sector
to burn low-grade coal at an above-market price.

Oil Oil is substituted for coal, boosting the sprawl of economic activities (industrial and
commercial siting outside urban settlements; growth of suburbs).
Automotive transport starts to spread to all social classes, and heavy truck transport
takes off.
Refineries are built, mainly in the Antwerp Port area, but also in Ghent (Texaco) and
Feluy (Chevron). The refinery process is limited to atmospheric distillation, turning out
more than half of the crude as (high sulphur) heavy fuel oil and bottoms. VLLC (Very
Large Crude Carriers) ship oil from the middle east to the western harbours. Most are
single casks and some major accidents occur (e.g.Torrey Canyon). Because access to
the Belgian main ports is limited, the RAPL (Rotterdam Antwerp Pipeline) is con-
structed for supplying crude.

Gas Starting in 1966, introduction of natural gas (from Groningen) in the urban distribution
networks (replacing coal gas and requiring a retrofit of gas equipment and appliances).
From then on natural gas becomes a new competitor in the domestic and industrial
market.
Distrigas monopoly on import and transport of gas refurbished.
The development of Zeebrugge as the gas import harbour is decided.

Nuclear 11 MWe BR3 at Mol commissioned (1963)
300 MW Chooz A Westinghouse PWR commissioned (1967), in a 50/50 joint-venture
with EDF, France.
World-wide there is a boom in reactor development and in plant orders. The PWR
(Pressurised Water Reactor) design (US company Westinghouse as market leader) is
accepted in Belgium and most other western nations as best technology. The scaling up
of the units is fast (from 300 MWe in the sixties over 900-1000 MWe in the seventies
to 1300-1450 MWe in the eighties). Belgium participates in Eurodif, France (nuclear
fuel enrichment facility where four 900 MWe nuclear units provide the necessary
power).
Reprocessing of spent fuel into plutonium as fuel for the fast breeder reactors was
planned to close the commercial nuclear system. Eurochimique was the Belgian re-
processor, but motballed in the seventies because the scale was too small to compete
with the French plant in La Hague.
Belgium participates in breeder initatives (the 300 MWe Kalkar plant on the Rhine
near the Durch-German border; the French 1200 MWe SuperPhoenix in Creys-Malville
on the Rhaone).

Power Scaling up of the (coal/oil) Rankine units to sizes 115-135 MWe / 300 Mwe (commis-
sioning first half/second half of the sixties).
Contraction of on-site generation.
Integration of the private power sector. CPTE is now fully deployed as the system
operator of the private producers. All major auxiliary functions are pooled: fossil fuel
procurement in ‘Pool des Calories’ (starting in 1966) and nuclear fuel provision by
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Synatom (jointly owned with the state), R&D in Laborelec, investment planning in
BCEO, transport grid in Gécoli. By the end of the decade the integrated power supply
becomes an irreversible reality.
Integration of the private power producers finds place, evolving towards three main
companies EBES, INTERCOM, UNERG.
In the distribution sector the private companies expand their market. Several smaller
municipal companies stop the activities and merge into “Intercommunales”, a joint-
venture set up by at least two public authorities, without private partners (called ‘pure
intercommunales’) or with private partners (called ‘mixed intercommunales’).

End uses Industrialisation of Flanders. Investments in the greenfield integrated steel plant
SIDMAR, in chemical plants in the ports of Antwerp and Ghent, but also more spread
e.g. Ostend, Geel, Tessenderlo, in automobile assembling (GM, Ford, Volvo, Renault),
etc.. create a densely industrialised region.
Brussels is developing to the capital of Europe, attracting EU activities, but also other
international institutions (e.g. NATO). From then on office space is continuously ex-
tended, first in and near the civic centre, but later new areas (the North quarter) and the
suburbs (e.g. Diegem) are developed.
Wallonia is ….
Wealth increases fast and consumption levels rise (new housing is now equipped with
central heating, electrical appliances, car ownership, travelling abroad, etc. become
widespread)

70’s
Coal Coal is on its further decline. The hope for revival is fed by the oil price hikes (since

1973) and the political statements on its future role in the fuel supply mix. Significant
subsidies are directed towards the mining activities in Wallonia and Flanders, but can-
not stop the decline of the mining sector.
Oil and gas are substituted for coal in most end-uses (e.g. space heating, steam raising,
electricity generation). Where coal stands, import coal out competes by far domestic
coal.

Oil October 1973 Oil crisis, preceded by pressure on the prices built up by some OPEC
members (e.g. Lybia). Prices rise from the <$2 /bbl to the level of $10-12 /bbl. ‘Away
from oil’ is now the driver in energy policy.
1979 Oil crisis (Iranian revolution). Crude oil prices hook up to $25-35 /bbl. The oil
price shocks create disequilibria in the economy, and drain billions $ of cash out of the
national economy to (mainly) OPEC countries. The year 1975 sees a deep economic
recession. Oil however is a too valuable good and is interwoven too intensively in the
economic structure, to give up its use. High OPEC prices create room for alternative oil
sources (e.g. the North Sea fields), spur refiners to subtract more value from the barrel
(whitening the barrel by producing more light fuels and less heavy fuels), and spur end-
users to consume oil more efficiently.
By the end of the seventies, the plan for a new public-private ca. 6 Mio tonnes crude
/year refinery (Ibramco in Liege) is shelved. Instead the refinery capacity in Belgium is
contracting from ~60 Mio tonnes/yr to ~40 Mio tonnes/yr, but the processes are up-
dated for whitening the barrel.
In order to protect consumers from extreme price fluctuations, the government and the
oil sector in Belgium sign ‘the oil contract’ (still in use in 2002), adapting domestic
prices in a delayed way to international market developments. To help the independent
dealers of oil in Belgium, the government signs in 1979 {?}a contract with Saoudi
Arabia to supply an amount of about 5 million tonnes of crude over the years to come.
When later on the oil is not demanded at the high prices of the contract, it is cancelled
at a high cost for the Belgian treasure.
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Gas The urban gas networks are all converted to natural gas and firmly extended. Import
and transport infrastructures are built. Zeebrugge is developed as the landing port for
the LNG (Liquid Natural Gas) imports. The Methania is a 125000 m³ LNG tanker
navigating between Arzew (Algeria) and Zeebrugge. Its construction was heavily sub-
sidised through shipping credits, and after its launch in 1975 it was mot-balled a few
years in the Norwegian fjords because the other links of the chain were still under
construction.
By the end of the decade Belgium signs an important ‘take or pay’ contract for the
supply of gas by Algeria. The price paid is not revealed but is said to be at the higher
end. This is argued to be nevertheless a good deal because of the special relationship
between the two nations, and the business opportunities in the pipeline.
Along the oil exploration in the North Sea, gas is found, and piped to Europe. Also
Zeebrugge becomes the landing hub for Norwegian gas exports to this part of Western
Europe.
The EU places a ban on additional burning of natural gas for electricity generation.
This ban is trespassed by end of the eighties and then lifted.

Nuclear 2x400 MW units Doel 1 & 2 and 900 MW Tihange 1 are connected to the grid (1974-
75).
An advisory commission on nuclear power expansion in Belgium (1976) foresees the
necessity of an enormous growth of the nuclear production.
Massive anti-nuclear protesting (VAKS and concerned scientists) in the second half of
the 70’s.
The “Three Miles Island” (1978) incident marks the end of nuclear power construction
in the USA (‘safe’ nuclear power proves to be too expensive to compete with other
alternatives). The impact on the European market is also significant but unequal from
country to country. Belgium belongs as a companion of France to the group that con-
tinuous to invest most of the energy R&D resources and energy investment money in
nuclear power.

Power The integration of the private power sector continuous. The three main companies
EBES, INTERCOM, UNERG take over most other producers that were linked anyhow
to the same parent companies (at the top supervised by the Société Générale, still the
dominant industrial holding at that time).
Also the distribution sector is rationalised, more and more privatised, and natural gas
distribution becomes the natural twin activity of most electricity distributors, followed
by TV/FM-signal distribution and occasionally water supply.
Answering the target ‘away from oil’ requires a particular effort from the power com-
panies, because all new capacities (300 MWs units in e.g. Awirs, Genk, Kallo, Ruien)
were oil fired. Some of these plants are converted to coal burning, but a brand-new coal
plant is not ordered. All hope is on nuclear power, that should generate >80 % of all
electricity, the gaps being filled by quick-start gas-turbines. This approach should
allow (nuclear) power to make a large inroad in the oil market (cfr. French doctrine of
energy independence based on nuclear power).
In the seventies power consumption has been growing at an average rate of … %/year,
… doubling the capacity over the decade.

End uses 1976 Amory Lovins (Rocky Mountain Institute, USA) publishes ‘Soft Energy Paths’ a
scenario study on a low energy future without nuclear power and with a phasing out of
fossil fuels by renewables in the long term. The reaction by the main energy lobbies
was fierce.
Because energy had been cheap for a longer period and because many end-uses were
not fully developed, the efficiency of most appliances and equipment was low (cars,
heating furnaces, steam boilers, buildings, etc.). In reaction to the 1973 crisis, consum-
ers had a hard time to find reliable savings opportunities: technologies were not avail-
able or not demonstrated, distributors were not offering solutions, etc.
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Most propositions for ‘solving’ the energy crisis, were pointing to the extension of the
energy supply capacities, and omitting totally the opportunities of energy efficiency.
The few measures in the immediate aftermath of the energy crisis (car-free Sundays,
mandatory lowering of the ambient temperature in office buildings) were not very
effective, nor efficient. They also send the wrong message that energy savings entail
significant losses of comfort and flexibility.
In 1977-’78 the REV-URE commissions were organised, co-ordinated by the DNB-
OPI, and gathering the available know-how in the energy field in Belgium (universi-
ties, energy companies, administration). The commissions worked intensively and in an
open mind, and delivered an impressive set of documents about a wide range of energy
technologies (e.g. district heating, combined heat and power, heat pumps, renewable
energy technologies, etc.). In 1975 the National Energy R&D Programme started of,
covering the topics of the REV-URE commissions, but also encompassing a policy
supporting panel.
By the end of the seventies the market has developed more competitive solutions for
energy efficiency (insulation, performing heating devices, etc..), allowing a better
response to the 1978 oil crisis.

Specials 1972 ‘Limits to Growth’ (the report to the Club of Rome), and the Stockholm UN
Conference on the Human Environment.
1976: the NCE (National Committee on Energy) is established (Royal Decision of
December 1975). The NCE is presided by the Minister of Economic Affairs and En-
ergy. Its assembly is composed of all main interests in the energy and political circles.
The NCE should get support of an extended scientific staff. Except for its coloured
secretariat, expert staff was never appointed. Mainly in the first half of the 80’s the
NCE has given the floor for the debate on the nuclear expansion plans in Belgium.

80’s
Coal Coal has lost the competitive struggle against gas and nuclear power. Mining costs in

Belgium are about four-five times the price of coal CIF delivered Antwerp port.
Coal mining stays above 6 million tonnes /year in the first half of the decade but de-
creases quickly after 1985. In 1984 the last Walloon pit is closed and in 1989 Flanders
decides the closure of all Limbourg pits by 1991-92. Projects to recover methane from
the coal beds find no money for demonstration or realisation.

Oil In the first half of the eighties petroleum products carry their highest price tags in the
after-war period. This is the result of the relative scarcity due to the Iran crisis with-
drawing a few million bbl/day at the supply side, and to the high exchange rate for the
US$ towards the European currencies.
Around 1985 both factors have lost their strength and the prices of most oil products
crumble down to levels below the pre-1979 prices (in nominal and in real terms). The
crude oil price stays beneath 20 US$ /bbl during most of the remaining years of the
century. This resulted in society losing interest in the energy question, witnessed by
several evolutions. E.g. R&D in frontier energy efficiency technologies receives less
support; companies are delaying and shelving energy efficiency projects because the
financial return is jeopardised by the lower energy prices; energy experts are retrained
(mostly to environmental experts), etc…

Gas Natural gas is penetrating the energy market swiftly. The transport and distribution
networks are extended. The LNG stevedoring facilities in Zeebrugge and in Arzew
(Algeria) are commissioned, and storage capacity is added. More and more end-uses
are developed and prove to be the most efficient one in their category, e.g. heat supply,
e.g. aero-derivative gas-turbines rise in fluid temperature and in efficiency above 35 %
offering a solid basis for the CCGT power units. The latter technology will be fully
deployed when, by the end of the decade, it becomes clear that the EU has to lift its ban
on natural gas combustion for power generation. In the 80’s natural gas burning for
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power is at its lowest since the 60’s, also due to the addition of nuclear capacity .
The number of households connected to the gas grid is expanding. Cooking on gas is
entering its second life, where natural gas is following up bottled propane/butane gas,
and will later on make an inroad in electric cooking. Many companies and institutions
substitute natural gas for oil (and for coal if this was still in use). Competition between
oil and natural gas for particular market segments is intensive (e.g. in the domestic
heating market). Because in Belgium most electricity and gas assets are under control
of the same interests, competition between the electricity sellers and gas sellers is
topped. Only in some places where interests diverge, competition is fierce, e.g. in Ant-
werp where AGM was independent from the Tractebel group until 198X when it was
taken over by the latter group.

Nuclear Two 900 MW stations (Doel 3/Tihange 2) are commissioned in 1983, followed by two
980 MW stations (Doel 4/Tihange 3) in 1985. The share of nuclear in power generation
exceeds 60 %, placing Belgium second in the world after France. The Belgian stations
are expensive but have a good availability and reliability.
The only expansion decided (1984) is the 25 % shares in the two 1400 MW Chooz B1
and B2 units. The construction of Doel 5 of also 1400 MW with a 50 % share of France
is decided but redrawn after it becomes clear that France does not want to take up its
half, and after April 1986.
April 1986: RMBK reactor number 4 at Chernobyl melts and a nuclear cloud is send
over the European continent. Depending on the country, the fall-out is considered to be
less or more dangerous. A large area around Chernobyl is no longer accessible for
human living. This accident annihilates the public and political support for nuclear
power for a long time. Also in Belgium nuclear expansion is shelved for the rest of the
century.

Power In the power expansion plans of 1981, 1982, 1983, 1985, the power companies propose
the construction of a series of additional 1300 MW nuclear plants. Also in the plan
1988-1998, the construction of Doel 5 is still proposed as the best decision, but more
room is left to CCGT’s (Combined Cycle Gas Turbines). The government only accepts
the latter investments.
In 1986 the municipal company of the city of Ghent (supplying electricity, gas, water)
is taken over by the private sector.
In 1989 the Italian tycoon B.XXX is raiding the Société Générale, the parent company
of Tractebel, itself the controlling share holder of the power companies EBES,
INTERCOM and UNERG.

End uses In the aftermath of the Iranian crisis, energy prices were high, and consumers and
businesses reacted by conserving energy. There were by now quite some technical
options available (e.g. insulation, double and triple glass panes, efficient heating appli-
ances, more efficient cars, etc.). Also behaviour was adapted, but this lasts not forever
with most consumers and companies.
By the mid eighties energy prices came down. The technical and cultural momentum of
energy conservation lasted for a few years longer, but was not fed sufficiently with new
initiatives, resources, ideas, solutions, and political support. Acquired technical and
managerial improvements were continued, but the continuous improvement effort lost
impetus.
Although a more voluntary, more supported and better orchestrated approach of energy
efficiency projects would have resulted in more energy savings, the spontaneous reac-
tion to the price rises already had an enormous effect. The forecasted “necessary”
capacities could be revised downwards, and the gap between supply and demand was
closed at about the same level of energy use.

Specials 8.8.1980: law on institutional reform assigns some energy authority to the regions, e.g.
energy distribution and power transport up to 30kV; energy recovery and heat distribu-
tion, renewable sources. Energy efficiency, central supply, tariffs, etc. remain federal
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authority.
8.8.1988: law on further institutional reform extends the authority of the regions to
power transport up to 70kV, natural gas distribution, alternative energy sources, energy
efficiency. The federal level keeps the survey on power expansion plans, the nuclear fuel
cycle, large infrastructures for transport, storage and conversion of energy, and … tariffs!
1987: the UN Commission on Environment and Development publishes Our Common
Future, advertising the concept of Sustainable Development to a world audience.
1987: the National R&D Energy Programme is stopped, without a follow-up for con-
serving and maintaining the know-how. Because it was about the only programme with
some room for energy policy research, this type of research was reduced significantly.
A small ad-hoc effort was undertaken by minister Maystadt to save some experience
for a few years.

90’s
Coal Although the 1988-98 power expansion plan also mentions the construction of super-

critical coal fired power plants, none of these is ordered since then.
Coal consumption is based on a few large consumers such as power plants, blast fur-
nace industries, etc. and maintains a rather constant level of use.
The Climate Change issue is frustrating the efforts of coal suppliers to sell coal as an
alternative to nuclear power or to the scarcity of oil and gas. Coal has a high carbon-
intensity, and this cannot be remedied by “new coal technologies” such as gasification,
fluidised bed combustion, ultra pressure boilers, etc. Only gasification with pure oxy-
gen offers the opportunity to separate carbon-dioxide from the syn-gas, but this comes
at a high cost.

Oil After the light turmoil of the Gulf war crisis (1991) the oil markets remain relatively
stable all over the 90’s. This is due to some world-wide demand reduction events, e.g.
the contracting economies of the former SU-Eastern Europe block in the first half of
the decade and the Asian crisis towards the end of the decade.
The refinery capacity in Belgium remains stable with a further shift in the product
blend towards the lighter or so-called white products (gasoline, low-sulphur diesel).
Oil remains the single largest energy source of Belgium with a market share of ~40 %.
It is the dominant energy in the automotive sector that has been growing continuously,
while average efficiency of cars has been topped by the shift to more luxury or special
types (SUVs).

Gas The gas sector is further completing the networks (adding 15 000 km in the ‘90s up to
~50 000 km of transport and distribution mains). The number of customers raises with
0,5 million to about 2,5 million by 2000, and so do gas sales (~170 TWh in 2000, a
growth of about 60 % in this decade). Gas is a favourite energy source in the domestic,
the services, the industry and the power sector, because it can be applied in a very
efficient way in a wide range of technologies (e.g. condensing boilers, CCGT, direct
heating). Additionally it is the most clean fuel available in nature, and it has a H/C ratio
of 4:1 causing the least greenhouse gas emissions per Joule delivered.
The supply sources are well distributed. The Netherlands and Norway take up about
80 % (with the former remaining the first source), Algeria supplies about 15 % and 5 %
is coming from a variety of sources.
Zeebrugge is further developing as a European gas hub, e.g. by the interconnection
with the UK.

Nuclear In 1997 the two 1450 MW reactors Chooz B1 and B2 (France) are connected to the grid,
with a Belgian share of 25 %. Other extensions are not considered. The nuclear sector
survives on retrofitting activities ameliorating the performance of the stations and raising
their capacity. Also the nuclear waste issue requires a lot of attention.
In 1998 minister Poncelet installs the Ampère commission to put the nuclear option on
the agenda again.



The Framework for Energy Efficiency

51

Power In the 90’s the liberalisation of the electricity sector has dominated the agenda. By
1989 the UK had fully liberalised the electricity and gas sectors, and this model was
gaining rapid intellectual and political support in the USA and in Europe. Belgium
implemented the liberalisation directives 96/92/EC (electricity) and 98/30/EC (gas) by
law enacted in April, 1999. By the same law the CREG was established and installed in
September ’99. This may in the future alleviate the dominance of the Tractebel group
in the Belgian power and gas market.
CHP is now gaining interest and market share. In 1994 {?} the refinery of ESSO in-
stalls a 36 MWe gas turbine with steam supply. After the project is designed Electrabel
fits in a partnership with the company. This approach is later followed for most other
industrial CHP plants of a larger size. Also smaller size CHP units are finding their
way to the market. Tariff conditions were alleviated in 1987 and distributed generation
was winning field overall.
Renewable power generation is mainly based on hydro and bio-mass, but wind power
is gaining momentum. While it was considered an infant technology in the beginning
of the 90’s, competition for acquiring the suitable wind locations is fierce by the end of
the decade.
The power expansion plan of 1994 sets an electricity DSM target of 8 TWh, but it is
not clear how the realisation of the target will be monitored. The target rather looks a
reduction of the demand forecasts. At the supply side CCGTs are the favourite new
units. In the power generation fuel mix, gas drives coal from the second rang (after
nuclear).
From 1990 to 2000 power consumption in Belgium has risen from 59 TWh to 79 TWh,
or by 34 % in total or 2,7 % on yearly average. This is a higher rate than the growth of
the GNP, making the economy more electricity intensive.

End uses The situation that has set in since the mid 80’s continues all long the 90’s. Technologi-
cal improvement in end-use equipment and appliances is proceeding, and improve-
ments are implemented when they are very profitable or fancy (providing a green im-
age to the company or household installing the particular equipment, e.g. related to
renewable energy). Given the low energy prices however, development and imple-
mentation of energy efficient solutions remain slow and far below technical and eco-
nomic limits.
No firm policy based on a thoroughly researched and with the target groups negotiated
efficiency plan is set on stage to realise political promises made (e.g. in June 1991 the
Council of Ministers stated that Belgium would reduce the CO2 emissions by 5 % in
2000 compared to 1990).
The electric and gas utilities are discussing DSM opportunities, but in the beginning
load management is focused exclusively. In 1995 (?) there is a 0,01 BEF/kWh (~0,025
€-cent) levy on all electricity sold to support DSM initiatives. Most of the money was
spent on information distribution, but actual savings were also implemented (e.g. re-
lighting, improvement of buildings and heating systems).
Energy intensive industries (chemicals, metals, minerals) expand or are restructured.
Automotive mobility and functional sprawl

Specials
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3.2 Current context and outlook

3.2.1 The scarcity of energy

The end of a dream

At the end of the golden 60s, the Club
of Rome allowed itself to play the Cassan-
dra and reminded to the world the scarcity
of fossil fuels an evidence that many peo-
ple preferred to forget.

Our fossil energy sources are limited
and we will have one or another day to
learn to do without them. As to be an echo
to these pessimistic predictions, the first
and second petroleum shocks in 1973 and
1979 gave a true economic dimension to
the notion of scarcity. They became the
starting point of the first volunteer policies
for energy demand control, and gave an
impulse to a nuclear programme and also
to renewable energies. The after shocks,
bringing back the petroleum prices at bot-
tom levels, particularly at the end of 1985,
made quickly forget the necessities of the
rational use of energy (RUE).

The scarcity or the illusion of prosperity

Today, energy is not expensive (only in
emergency cases such as a war in the Near
East oil region we are reminded about the
scarcity of energy) and freely available. In
reality we live in the illusion of the pros-
perity. At the present rhythm of consump-

tion, the petroleum and natural gas reserves
will run out before the end of the century.

The proved reserves: are defined as the
quantities that geological and engineering
information indicates with reasonable cer-
tainty can be recovered in the future from
known reservoirs under existing economic
and operating conditions.

Reserves / production ratio (R/P ratio):
If the reserves remaining at the end of any
year are divided by the production in that
year, the results is the length of time that
those remaining reserves would last if pro-
duction were to continue at that level. At
the moment the R/P ratio is 40 years for
petroleum, 60 years for natural gas and 250
years for coal.

However, new discoveries regularly
push away these limits. Extraction methods
improve all the time and increase the re-
covery rate of exploited oil and gas fields
and coal seams. It is even envisaged today
to exploit new petroleum fields, which are
agreed to be called non conventional pe-
troleum, sands and oil shale.

But, obviously, nobody can deny that
sooner or later, humanity will have to deal
without fossil fuels. Moreover, it is likely
that we live, at the moment and still for
some more years, the final act of cheap
prosperity of petroleum, natural gas and to
a lesser extent of coal. We can even say
that between 1850 and 2100, humanity will
have consumed most of the energy re-
sources accumulated step by step by nature
within hundred millions of years.
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Figure 3-1: World resources

Source : BP Amoco, 2000 data

What will take over from petroleum ?

Sooner or later the human society will
have to do without petroleum, gas and
coal. For the time being, although many
hopes exist in the development of nuclear
fusion or in the space solar energy, no
miracle solution has been found that could
guarantee the durability of our energy sup-
plies. The most optimistic scenarii do not
consider any important contribution from
such radically new technologies before 50
or 60 years. And today nobody is able to
predict at which environmental and eco-
nomic costs these new and hypothetical
energies will be available.

Furthermore, all the specialists agree to
say that renewable energies (i. e. wind,
hydro power, biomass, solar) would not be
sufficient to fulfil our present and future

energy needs. It is not because an energy is
renewable that it is plentiful.

The policies of demand control keep
thus today all their importance and their
necessity.

3.2.2 The price of energy

Two decades of price variations

The oil petroleum crisis of 1973 gave
the impulse to oil price fluctuations, which
had remained relatively stable since the
end of the World War II.

Since then, the big international crisis
have imposed huge and quick fluctuations
in the price of black gold. The first petro-
leum shock of 1973 was then followed by
a second one in 1979, due to the settlement
of an Islamic republic in Iran. The end of
the year 1985 was marked by a brutal fall
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of the price of the crude to lower than these
reached in 1973.

This last situation was fatal to many
policies aiming to favour energy saving.

The Asian economic crisis in 1998 and
the fall of the subsequent energy demand,
brought back the price of the crude to his-

torical bottom levels. More recently the
OPEC limited the production which drove
a sudden increase in 1999 and 2000. In
constant term, the prices remained al-
though very much lower than the levels
reached between 1980 and 1985.

Figure 3-2: Price evolution of petroleum and natural gas since 1970

Source: BP Amoco (2000 data), BNB, INS

A 6-months natural gas price delay

The natural gas is being negotiated at a
price that always stays influenced by the
price of crude oil. Its evolutions are how-
ever less brutal and present a time delay of
about 6 months.

Most of the specialists agree to say that
sooner or later, the liberalisation market of
energy should limit the relationship exis t-
ing between petroleum and natural gas. We

should then see price variations of the
natural gas less depending on the oil price
of the petroleum.

Coal and uranium, a remarkable stabil-
ity

By comparison, the price of coal and
uranium are very stable.
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Figure 3-3: Evolution of the petroleum and natural gas prices

Sources: Figaz, Ministry of Industry (France), BNB

Figure 3-4: Evolution of the energy prices

Sources: Petroleum – BP, Amoco (US $)

Uranium – NUEXCO, UK Consulting Company (Spot Market price of U308) (US $)

Coal – British Columbia Ministry of Energy and Mines (Canadian $)
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The age of uncertainty

It is very hard to predict the expected
evolution of fossil fuels markets in the
short and long terms. The evolution of the
last 30 years demonstrates clearly this.
However, it is likely that we live now the
last years of energy carefree, where pros-
perity equals bottom price. In the long
term, the scarcity of energy reserves should
logically, and in a structural way, increase
prices.

3.2.3 The liberalisation of the mar-
kets of electricity and gas

Directives, Laws and Decree

The European directive 96/92/CE con-
cerning the settlement of common rules for
the interior market of electricity and the
directive 98/30/CE on the gas market,
formed the basis of a big European energy
market . These directives have been trans-
posed in Belgium by the 29th April 1999
Law. At the Walloon level, these laws have
been translated into a regional Walloon
Decree voted on the 12 April 2001.

In Flanders, an electricity market decree
was enacted on July 17, 2000 (Official
Journal September 22, 2000). This act was
complemented by a gas market decree on
July 6, 2001 (OJ October 3, 2001). Addi-
tions and changes occurred frequently:
December 22, 2000; December 21, 2001;
July 5, 2002; December 20,2002. The exe-
cution of the electricity decree is organised
by a number of formal governmental deci-
sions: July 13, 2001 (eligibility); June 15,
2001 (grid operators and supplier’s licens-
ing); September 28, 2001 (green electricity
promotion through tradable certificates);

October 19, 2001 (free supply of a basic
quantity by household and person); March
29, 2002 (promotion of energy efficiency);
September 7, 2001 (qualitative CHP);
April 27, 2001 (regulatory office VREG).

These different legal measures aim to
open the markets of electricity and gas to
competition in the territory of the Euro-
pean Union.

Before, the situation that prevailed in
Europe, and in Belgium in particular, was a
quasi monopoly from some big companies
integrated, that they provide at least one of
the two following functions : the produc-
tion, the transport or the distribution of
electricity and/or gas.

In Belgium, Electrabel and SPE shared
the market of the production and the trans-
port of electricity, Distrigaz dealt only with
the transport of natural gas. The distribu-
tion and the selling of the gas and electric-
ity were most cases, provided by mixed or
pure utilities.

From monopoly to unbundling

With the liberalisation , the situation
radically changed. Tomorrow, production,
transport, distribution and selling of the
electricity and gas will have to be managed
by distinctive companies.

This is the principle of the “unbun-
dling”. Therefore, a consumer will be able,
as soon as he is eligible (as soon as he will
have access to the liberalised market), to
buy electricity and gas to any recognised
supplier. This one will be an electricity
producer, or gas producer or any other rec-
ognised company.

This way, any consumer will have the
possibility to buy its kWh, its cubicmetre
of natural gas to Electrabel, Distrigas, any
other producer or to the supermarket
nearby or to its bank.
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To deliver to the network the necessary
energy, the suppliers will call producers,
i. e. Electrabel, SPE, Distrigaz but also
EDF, GDF, RWE, others producers or the
spot market.

Electricity market transformation

Concerning electricity, a role of co-
ordination is given to a Transport Network
Manager, the “Elia” company. This com-
pany will constantly monitor the demand
of electricity on the network. The suppliers
will have to communicate to Elia their de-
livery programme and therefore of trans-
port of electricity of the day after. In case
of need, Elia will have to correct the bal-
ance between supply and demand by buy-
ing or selling on the market the necessary
energy. These additional costs will be sent
back to the supplier which has done a bad
forecasting.

The network distribution of electricity
will be the responsibility of the Manager of
Distribution Network (MDN). This role
will normally be given to the existing utili-
ties. In practice, an eligible consumer will
be able to buy its electricity to a recognised
supplier. This one will be able to produce
itself the ordered kWh or buy it to a pro-
ducer of electricity. It will then transfer
through Elia on the transport network and
ask MDN to bring it to the final client.

Opening calendar of the market of elec-
tricity

In Wallonia, since the coming into force
of the Decree, ie since the 25th of October
2001, the clients with annual consumption
per site superior to 20 GWh are eligible.
On 31 December 2002, the clients with
consumption per site superior to 10 GWh
are eligible. On 31 December 2004 at the

latest, all the high-voltage clients will be
declared eligible.

Concerning the low-voltage clients, the
Walloon government will decide eligibility
rules based on the report evaluating the
functioning of the market. The report will
be produced by the CWAPE and when
eligibility of all the high voltage clients is
achieved and before 2005 at the latest.

In Flanders, since the 1st of July 2003,
all the clients will be eligible.

Gas market transformation

For the natural gas, the former company
Distrigaz has been divided in two inde-
pendent entities. On the one hand, a new
company Distrigaz will ensure the deve l-
opment of all the commercial activities: the
purchase, the sale and the trading of the
natural gas, or the marketing of the capac-
ity of transit in Belgium and the capacity
of transport and stock out of Be lgium.

Fluxys, the other company, will take
care of the exploitation, the maintenance
and the development of the infrastructure
of the transport of the natural gas and the
management of the Zeebrugge gas termi-
nal.

As for electricity, a consumer will be
able to buy gas to a recognised supplier
which will be provided itself by a dis-
tributor. Gas will be transported thereafter
by Fluxys by means of a distributor, cer-
tainly an utility, to the final consumer.

Regulation institutions

To guarantee the optimal functioning of
the gas and electricity markets, some
regulations institutions have been settled
by public authorities. At federal level, it is
the CREG, which has two essential roles to
play: an advising mission towards public
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authorities and a supervision and control
mission of the applications of laws and
regulations. At the Flemish level, it is the
VREG and at the Walloon level, it is the
CWAPE.

The liberalisation and promotion of re-
newable energy

According to the Walloon Decree con-
siders electricity is a special consumption
good. It reminds that it is scarce, and that
its production has a significant impact on
the environment. The consumption must
therefore be limited and the production
means as clean as possible. This is the rea-
son why the Decree is aimed to promote
energy saving through RUE policies. qua l-
ity cogeneration, or renewable energies.
The Decree makes provision for the set-
tlement of an Energy fund which will al-
low to finance some RUE policies and de-
velop renewable energies.

The green certificate, a tool in the serv-
ice of the environment

In the Walloon region, an agreement
procedure of green certificate exists. What
is it ?

Any unity of “green” electricity pro-
duction will be granted a certain number of
“green certificates” in proportion of its
electricity production and to the rate of
CO2 saved compared with an equivalent
electricity production (and eventually of
heat) in a classic reference power plant.

A green certificates market is based on
the obligation for each electricity supplier
to prove a certain number of green certifi-
cates, in proportion to its own volume of
electricity sale. If the imposed quota is not
reached, the supplier will have to pay pro-

portional to the number of green certifi-
cates missing.

To maintain the interest of the market of
the green certificates, the quota system in
charge of the suppliers and of the managers
of the network has been conceived in a
progressive way.

For the introduction of the Decree re-
lated to the promotion of green electricity
the quota has been set at 3 % of the volume
provided.

Each year, on the 1st of October, this
quota will increase step by step, to reach
12 % in October 2011. After 2012, the
quota will increase by 1 %.

For the first semester of application of
the green certificate system, the fine will
be of 75 € per green certificate missing.
The fine will after reach 100 €.

Each producer of green electricity will
be able to consume then by itself or to sell
its kWh produced at the market price, but
as well to sell the green certificates it will
have received. The value of these ones will
be close the value of the fine.

3.2.4 The fight against the climatic
change, change of development
modes

The necessity to fight against the cli-
matic change has become a major stake for
humanity. The willingness to conduct co-
ordinated efforts at the world scale was
clear with the adoption in 1992 of the
Framework Convention of the United Na-
tions on the Climate change. The ultimate
objective of this Convention, and of the
186 parties is to stabilise the greenhouse
gas effects at a level that prevent any an-
thropogenic hazardous disturbance of the
climatic system.
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The CO2 emissions from energy use represent about 80 % of all greenhouse gases emis-
sions resulting from human activities at the earth scale. The role of the consumption of fossil
fuels is reinforced because they generate other gases such as NOx and volatile organic com-
pounds. If these gas do not contribute directly to the greenhouse effect, they participate to the
production of tropospheric ozone (O3) which also contributes to the greenhouse gas effect.

Diminishing in a significant way green
house gas emissions and the energy con-
sumption means at the world scale, efforts
regarding a better equity in the disposal of
resources and a revision of the develop-
ment modes. In brief, sustainable deve l-
opment must be quickly implemented in its
three dimensions: economic, social and
environment.

Scientists who participated to the Third
IPCC report agree that a sustainable way to
mitigate climate change implies dramatic
cuts in GHG emissions (from 50 % to
80 %).

The Kyoto Protocol, adopted in 1997, is
the first step in this direction. With this
Protocol, the industrialised countries “An-
nex I” parties to the Protocol) committed
themselves to reduce their average annual
green house effect gas emissions by 5 % as
an average compared to the level of 1990
during the 2008-2012 period. This reduc-
tion should be obtained by efforts differing

country by country: the European Union
and its members agreed to reduce their
emissions by 8 %. An burden sharing
agreement has been concluded in order to
distribute the reduction effort within the
Union. It meant for Belgium, a reduction
effort of 7.5 %.

Except household reduction measures of
green house effect gas emissions (among
which rationale use of energy would play a
key rol), the Protocol, allows the industrial
countries, to use two other means :
§ On one side, flexible mechanisms (emis-

sion trading and clean development
mechanisms).

§ On the other side, the industrialised coun-
tries can conduct efforts in the field of for-
estry in order to retain carbon, either by ef-
forts of re-afforestation or by reduction of
deforestation or by a better forest man-
agement.
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4 The Current State of Energy Efficiency in Belgium

From the summary compiled in the
Table 4-1 and the detailed indicator sheets
presented in Annexe 12, it appears that en-
ergy efficiency indicators for Belgium1

are in many respects high compared to
other European countries and to the av-
erage of the European Union.

This appears in particular from the
macro indicators  presented in the first part
of the table, i.e. the primary energy inten-
sity, the final energy intensity and the CO2

emissions per GDP units, where Belgium
ranges among the highest values in
Europe . The high primary energy intensity
is the combined impact of a high final en-
ergy intensity and – to a lesser extent – a
low efficiency of the electricity sector (due
to the fact that the overall efficiency of the
transformation sector is average and that
the electricity sector in Belgium contributes
a relatively small share to the overall trans-
formation output).

The high final energy intensity can in
detail be explained by the fact that three
final demand sectors, accounting for
74 % of the final demand (the manufac-
turing industry, the residential and the
service sector) have high energy effi-
ciency indicators compared to many
other European countries, while the
transport is on the average.

                                                
2 The data of the Odyssee database used for this

evaluation for Belgium have been compiled by
Econotec (Belgium) in the frame of the Odyssee-
Energy Efficiency Indicator project. The data for
the Walloon region have been compiled by In-
stitut Wallon, the data for Flanders have been
compiled by STEM in co-operation with VITO.

The high manufacturing energy intensity
is the result in particular of a high specific
consumption of the iron/steel sector
(which is very important in Belgium) and a
high energy intensity of the chemical in-
dustry. Therefore, the energy-intensive
structure of the Belgium (and in particular
the Walloon) industry does not explain all
of the differences compared to other EU
countries.

The high energy consumption per
dwelling of Belgium buildings seems to be
the result of a high space energy con-
sumption per m2. This indicator was not
available for Belgium. The requirements of
Belgium (Flemish and Walloon) thermal
building codes for residential buildings
were low in the past (see MURE case study
1 on the comparison of thermal building
codes) 2. Also not available was the captive
electricity consumption for electric appli-
ances and lighting in Belgium). However,
this indicator could also be high compared
to European average values.

In the service sector, both the indices
for energy and electricity intensity are
high for Belgium.

The transport sector appears to be av-
erage compared to other EU countries.
This is probably the result of the fact that
Belgium cars are not particularly large.
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Table 4-1: Summary table of Belgium energy efficiency indicators

Macro Indicators
1 Primary Energy Intensity HIGH
2 Ratio final/primary Energy Intensities AVERAGE
3 Final Energy Intensity HIGH
4 Final Energy Intensity at Reference Economic Structure HIGH
5 Energy Efficiency Index of Final Consumers Decrease below

EU average
6 CO2 Intensity of Final Consumers HIGH
7 Total CO2 Intensity (incl. Emissions from Electricity and

Heat)
HIGH

Industry Indicators
8 Energy Intensity of Manufacturing Industry HIGH
9 Energy Intensity of Industry at Reference Structure AVERAGE
10 Unit Consumption of Crude Steel HIGH
11 Unit Cons. Crude Steel as Function of Ratio Electric / Crude

Steel
HIGH

12 Energy Intensity of Non-ferrous Metals LOW
13 Energy Intensity of Chemicals AVERAGE/HIGH
14 Unit Consumption of Cement HIGH ?
15 Energy Intensity of Machinery & Equipment Industries LOW
16 Energy Intensity of Food & Tobacco AVERAGE
17 Unit Consumption of Paper AVERAGE/LOW
18 Energy Intensity of Textiles and Leather AVERAGE/LOW
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Transport Indicators
19 Energy Intensity of Transport (GDP) AVERAGE
20 Unit Consumption of Goods Transport n.a.
21 Unit Consumption of Passenger Transport (Motorised Modes) n.a.
22 Unit Consumption all Energies Road Transp. / Equiv.

Car
HIGH

23 Unit Consumption Diesel for Road Transport of Goods n.a.
24 Specific Consumption of Cars n.a.
25 Specific Consumption and CO2 Emissions of New Cars AVERAGE/LOW

Residential Indicators
26 Unit Consumption per Dwelling with Climatic Corrections HIGH
27 Unit Consumption of Electricity per Dwelling HIGH
28 Unit Consumption per m2 with Climatic Corrections n.a.
29 Unit Consumption / Dwelling Scaled to EU Average Climate HIGH
30 Unit Cons. /m2 for Space Heating Scaled to EU Aver. Climate n.a.
31 Specific Consumption of new Single Family Dwellings n.a.
32 Specific Consumption of New Multifamily Dwellings n.a.
33 Unit Cons. per Dwelling for Lighting + Electrical Appliances n.a.

Service Indicators
34 Index of Energy Intensity of Services Sector HIGH INCREASE
35 Index of Electricity Intensity of Services Sector HIGH INCREASE
36 Unit Cons. Services Sector / Employee with Climatic Corr. HIGH INCREASE
37 Index of Unit Consumption of Electricity of Service Sector HIGH INCREASE

Transformation Indicators
38 Efficiency of Energy Sector AVERAGE
39 Energy Sector Efficiency at Constant Structure Output AVERAGE
40 Efficiency of Electricity Sector LOW
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5 The Current State of Energy Efficiency Policy in Belgium

5.1 Overview

The following chapters investigate in
detail energy efficiency policies and meas-
ures that have been carried out in the past
and others that are currently in preparation.
In particular, reasons for failures and barri-
ers are investigated. As far as possible,
quantitative estimates are given for the im-
pacts (in the year 2000) of previous meas-
ures taken. It must be admitted, however,
that in many cases, especially when it
comes to energy efficiency measures for
information, education and training, very
rarely evaluations are available.

The following fields are investigated in
detail in the different sections of this chap-
ter:

• Households (thermal energy uses)

• Tertiary sector (thermal energy uses)

• Electric appliances

• Transport

• Industrial sector

• CHP

• Energy efficiency R&D

CO2/Energy Taxation and the improve-
ment of the environmental life cycle effi-
ciency of products are dealt with under the
energy efficiency policy options in Chapter
10, as they are not or not yet fully part of
today's policy in Belgium.

One additional subchapter analyses In-
formation and Communication Technolo-
gies ICT.

Comparison with the experiences in
other countries (benchmarking) appears
particularly useful. Each chapter draws
therefore strongly on the experiences
gained with other countries, which in se-
lected fields are sometimes a decade ahead
of Belgium experiences (e.g. the Dutch ex-
perience in negotiated agreements and
benchmarking covenants with industry).

The analysis relied on a variety of na-
tional and regional documents, the most
important of which have been summarised
in Table 5-1.
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Table 5-1: Overview of the most important documents in relation to energy efficiency
for Belgium and the regions in the European context (status mid 2002)

EU Federal Level Regions

Sustainable Deve lopment /
Environment

European Union Strategy for Sustain-
able Development3

6th Environmental Action Plan4

Federal Plan for Sustainable Devel-
opment 2000-20045

Draft for the Flemish Environment
Plan 2003-2007 (MiNa plan 3)6

1997-2001 Flemish Environmental
Policy Plan (MiNa plan 2)

Climate Strategy of the European Union for
the Implementation of the Kyoto
Protocol7

Final report European Climate
Change Programme ECCP from
20018

Communication on the implementa-
tion of the first phase of the European
Climate Change Programme ECCP,
COM(2001) 580 final from 20019

National Belgium Climate Plan 2002-
201210

3rd Belgium Communication to the
UNFCCC11

Flemish Climate Change Plan12

Walloon Climate Change Plan up to
201013

Brussels action programme for cli-
mate policy (in preparation?)

Energy Efficiency European Energy Efficiency Action
Plan14

1994 National Programme for the
Reduction of CO2 Emissions

Flemish Plan ‘CO2 – rational use of
energy’ from 1994 (and successive
revisions)15

Walloon Plan for Energy Efficiency16

Transport White Book on Urban Transport Transport Plan for the Brussels region
(IRIS Plan) from 1998

.... .... .... ....
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5.2 Households (thermal energy
uses)

Veronik Bongaerts, Johan Couder, STEM –
University of Antwerp

5.2.1 Regulative instruments

Thermal building codes

The Walloon region has applied thermal
insulation requirements for new houses and
apartments since 1984. This regulation was
revised and extended by the Walloon Gov-
ernment order of February 15th, 1996 and the
Ministerial Order of February 15th, 1996.
The thermal insulation coefficient was re-
vised for new residential dwellings. The
scope of the regulation was broadened a) to
other types of buildings and b) from new
constructions only to transformations of ex-
isting constructions. Ventilation require-
ments were also indicated.17

Since January 1st, 2000, the Brussels
Capital Region has adopted thermal insula-
tion standards similar to those in force in
Wallonia.17

The Flemish region adopted minimal re-
quirements on thermal insulation for dwell-
ings and public buildings on September 18th,
1991, with amendments made on July 30th,
1992.17

Standards exist on U-values3 for each part
of the building envelope. These norms are

                                                
3 U-values were previously called k-values in Be l-

gium.

often expressed in average K coefficients
(W/m²K), calculated by taking into account
the building envelope as a whole (Table
5-2). All three regions now enforce a K55
standard for new residential dwellings.17,22

A sample survey of 200 newly built
houses (1993-1997) in Flanders indicated
that around 80 % of the dwellings failed to
comply with the present standards. To ad-
dress this issue, officials of ANRE (Admini-
stration Natural Resources and Energy) in-
creased the number of on site checks, on top
of the existing administrative checks. In the
year 1999, 742 on site random checks of
residential building sites were carried out, as
opposed to the previous 450 per year. In the
years 2000 and 2001, the checks dropped
back to 622 and 540 respectively. 18 The ad-
ministrative checks involve a conformity
control of every insulation form
(BNRE/ISO1 for new estate and
BNRE/ISO2 for renovation) that is submit-
ted with ANRE. The insulation forms are
obligatory for obtaining an urban develop-
ment permit. The on site checks take place
on the basis of these insulation forms. Dur-
ing the inspections, the global K value is not
verified, but rather the individual U-values
of the wall elements.19 Results of the in-
spections are not yet available, but Mr. Van-
droogenbroeck, official at ANRE, believes
that there are still big differences between
the information on the insulation form and
reality. The problem is that the officials can
only warn architects and principals in case of
non-compliance, but cannot impose sanc-
tions in the present insulation decree. That is
why architects and principals should be sen-
sitised and better informed about the regula-
tion and its financial and environmental ad-
vantages. In the future, proof should be de-
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livered on the state of completion (dossier
‘as built’). 12,20,21,19

Table 5-2: Global thermal insulation standards for residential dwellings in Belgium

Region New estate
Transformation of
a construction with

change of use

Transformation
of a construction
without change

of use

Brussels-Capital K55
Umaxvalues

K55 + 10.AT/S
Umaxvalues

-
Umaxvalues

Flanders K55
Umaxvalues

-
Umaxvalues

-
Umaxvalues

Wallonia K55 or BEmax

Umaxvalues
K65

Umaxvalues
-

Umaxvalues

Notes:
• Exact values for Umax can be found in 22

• AT is defined as the heat loss surface of the building, which equals the sum of the surfaces through which heat
losses can occur and which are transformed or renovated.

• The BE value reflects the net energy needs for heating, taking into account solar and internal gains, and is cal-
culated by a regulated method published in the Moniteur Belge of 30 April 1996.
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In the Walloon region, current checks
(administrative and at the first stage of con-
struction) are just as little sufficient to assure
compliance with the regulation. Therefore,
sensitisation campaigns for future builders
and architects have been launched and more
effective site controls are planned.16 Fur-
thermore, the region started an example
project, the ‘PLEIADE dwelling’, which
stands for Passive Low-Energy Innovative
Architectural Design. The project demon-
strates that thermal comfort in winter and
summer can be combined with a good air
quality and visual attractiveness. The dwell-
ing has a K value of 27.23

In the Brussels-Capital region, local
authorities exercise only administrative su-
pervisions of the insulation forms.

In May 2001, the European Commission
launched the ‘proposal for a directive of the
European Parliament and the Council on the
energy performance of buildings’.24 The
content of Directive 2002/91/EC on the en-
ergy performance of buildings was politi-
cally agreed upon in October 2002 and en-
tered into force on 16 December 2002.

The core points of the European Directive
are:18

§ A) Establishment of a general framework for
a common methodology for calculating the
integrated energy performance of buildings.

§ B) Application of minimum standards on the
energy performance to new buildings and to
certain existing buildings when they are
renovated, valid for maximum 5 years. No
EU minimum standards have been set.

§ C) Certification of new and existing build-
ings that are constructed, sold or rented out

on the basis of the above standards4,25 and
valid for maximum 10 years

§ D) Inspection and evaluation of boilers and
heating/cooling installations by independent
experts

Member States must transpose this direc-
tive into their national and/or regional legis-
lation by 4 January 2006 at the latest. Mem-
ber states lacking the infrastructure for the
regular inspection and evaluation of boilers
and heating/cooling installations have 3 ex-
tra years to comply. A common methodol-
ogy and standards are necessary to make
comparison of standards across Member
States possible. It will however not eliminate
the extreme differences in building regula-
tions in the Member States that exist even
after correction for climatic differences us-
ing ‘degree days’. Figure 5-1 compares the
different national regulations, using the
Danish building regulation as a basis and
applying it to each Member State after cli-
matic correction. Consumption, as measured
by the application of this model building
code, is in many cases dramatically lower
than with existing national thermal insula-
tion codes.24,11

The Flemish government is preparing the
introduction of a new regulation, which
should be put into action by mid 2004 (pro-
posal, 22 October 2002), and which moves
from global thermal insulation standards to
‘energy performance standards (EPS)’ for
new buildings. These standards should not
only take into account the energy perform-
ance of the dwelling shell, but also of the

                                                
4 Directive 93/76/EEC of 13 September 1993

(SAVE-Directive) stipulates that Member States,
have to take measures in the field of certification
of buildings to reduce CO2 emissions.
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heating, hot tap water and auxiliary systems.
As such, the proposal is in accordance with
the first two core points of the above direc-
tive.26,12 Table 5-3summarises these thermal
requirements of the new Flemish proposal.

Furthermore, the proposed regulation
confirms the necessity of energy efficiency
certificates to stimulate owners to invest in
the energy efficiency of their rented dwell-
ings.27 An implementing order is needed to
work out the details. Software for the deve l-
opment of energy certificates is currently
elaborated through cooperation of the three
regions.28 The proposal also requires the
delivery of proof on completion via dossiers
‘as built’, laid down by the architect and
signed by the principal. This dossier will
serve as a first, administrative check as it
lists the concrete set of measures assuring
compliance with the new regulation.
Through on site controls (after the works
have been finished!), civil servants of ANRE
will check the conformity of the dossier with
the actual situation. The number of these
controls will remain about the same as the
previous ones (+/- 2 % of all submitted dos-
siers as built). Violations will be sanctioned
through fines for the architect and/or princi-
pal. Municipal officials have to inform ar-
chitects about the new energetic require-
ments for buildings. The latter will at their
turn be briefed by officials of ANRE on this
matter.

The ‘Flemish Climate Policy Plan 2002-
2005’ (proposal June 2002) depicts the EPS
regulation, and estimates that 7 full time
equivalents will be necessary to put the pro-
posed measures into action (4 for on site
controls and 3 for sensitising and informing
officials and building professionals).12,29,30

Planned changes with the introduction of
the EPR are as follows:
§ no comprehensive EP dossier at the time of

the application for a building permit, only:

§ signed commitment to observe the require-
ments

§ qualitative, non-binding list of anticipated
practical measures

§ introduction of an 'EP-rapporteur'

§ dossier-as-built upon delivery of the works

§ strict control and sanctioning

 In the EPS proposal, the Flemish gov-
ernment also confirms the value of energy
efficiency certificates to stimulate owners to
invest in the energy efficiency of their rented
or sold dwellings.31 An implementing order
is needed to work out the details. Software
for the development of energy certificates is
currently elaborated through cooperation of
the three regions.32

Certification of the energy efficiency of
new buildings is at present obligatory in
Denmark, Germany and the UK. Certifica-
tion of existing buildings is only being im-
posed in Denmark, but several European
countries have voluntary programs in place.
In three and a half years, Denmark has col-
lected information on 160,000 dwellings,
which cost roughly 25 million €. The poten-
tial energy savings were estimated at 20
million € per year.
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Figure 5-1: Comparison of the building codes in the EU
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Table 5-3: Proposed regulation for new Flemish dwellings

Energy criterion
E1355 (for urban development applications in 2004)

E100 (for urban development applications after 1/1/2005)New dwellings

Insulation building

shell/ thermal comfort

K45 or

Heat transmission coefficients for individual construction compo-

nents

E135 (for urban development applications in 2004)

E100 (for urban development applications after 1/1/2005)

Renovation:

- Replacement of 75 % of the façade and installa-

tions

- Construction after complete demolition adjusting

the indoor climate

- Expansion: new housing units

K45 or

Heat transmission coefficients for individual construction compo-

nents

- New construction components and surfaces be-

coming loss surface

Heat transmission coefficients for individual construction compo-

nents

- Changing of function (industrial → residential or

installation of equipment to adjust the indoor

temp.)

K65 or less

Source: 27

                                                
5 The E-level, or level of primary energy use, is calculated in several steps, departing from the monthly net energy demand for space heating and hot tap water. It takes into account

not only transmission and ventilation losses, solar gains and internal heat sources, but also the efficiency of the installations for heating and hot tap water.
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Table 5-4: Efficiency requirements of the European Boiler Directive (92/42/EEC)

Efficiency at nominal load Efficiency at partial load

Boiler type
Average water

temp. in the boiler
(°C)

Formulation of
the boiler efficiency

( %)

Average water
temp. in the boiler

(°C)

Formulation of
the boiler efficiency

( %)

Standard 70 >84 + 2 log Pn >50 >80 + 3 log Pn

Low-temp. 70
>87,5 + 1,5 log

Pn
40

>87,5 + 1,5 log
Pn

Condensing 70 >91 + log Pn 30 (**) > 97 + log Pn

Source: 33

Notes:
- For nominal load, performance at nominal power Pn expressed in kW, for a water temperature of 70°C in the boiler.
- For partial load, performance at 30 % of nominal power, with specific water temperatures following cases.

* * Temperature of the water entering the boiler
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This means that certification, in combi-
nation with the recommended measures,
leads to a ROI of more than 13 %.27

In the Walloon region, there are no plans
yet to modify the existing regulation to
achieve compliance with the European di-
rective. The government first wants to de-
velop voluntary actions to finalise new
tools, like dossiers ‘as built’ and an energy
certification system. This system should be
introduced as from the adoption of the fu-
ture European Directive.16

The Brussels-Capital region will work
out a legal framework for the application
and the enforcement of the insulation regu-
lation and energy certification.10

Boilers efficiency

On 21 May 1992, the European Direc-
tive 92/42/EEC was enacted “on the effi-
ciency requirements for new hot-water
boilers fired with liquid or gaseous fuels”.
This Directive applies to the above, cen-
trally heated, new water boilers with a
nominal output between 4 and 400 kW,
which means that in practice, a large ma-
jority of the heating boilers of households
are concerned. Exact requirements on en-
ergy efficiency are given in Table 5-4.33

The directive has been incorporated in the
Belgian legislation through the royal decree
concerning efficiency requirements for new
oil and gas fired central heating boilers of
18 March 1997. The technical efficiency
requirements are the same as the European
ones. In Belgium, a CE label has to be fixed
on the boilers complying with the regula-
tion. From the 1 January 1998, it was for-
bidden to market boilers without this la-
bel.34 In practice, gas and condensing boil-
ers carry the HR + and HR TOP label re-
spectively in order to indicate compliance
with the Directive 92/42/EEC. In 1999, the
energy savings in Belgium, as a result of

the introduction of the European Directive
were estimated to be 5.6 PJ.35 On top of
this, Directive 2002/91/EC stipulates that
boilers with an effective rated output of 20
to 100 kW have to be inspected regularly.
Those having an effective rated output of
more than 100 kW have to be inspected at
least every two years. One-off inspections
of the whole heating installation will be
installed for boilers of an effective rated
output of more than 20 kW and older than
15 years. Users will receive information on
possible improvements.

Fiscal and financial measures

Support for investment

 The Federal State
 As part of the general reform of personal

income taxes, the Belgian law of 10 August
2001, stipulates tax reduction possibilities
for certain expenses for rational use of en-
ergy in dwellings. The reduction equals
15 % of the expenditure for the replacement
of old boilers, the installation of sanitary
water heating systems using solar energy
and of photovoltaic panels. For double-
glazing windows, roof insulation, central
heating regulations and energy audits, 40 %
of the outlay can be deducted from the due
taxes. The total amount of all reductions
cannot exceed 500 € per dwelling for 2002
(and 600 € for 2003), but if after one year
the total budget of 37.5 M€ has not been
spent, the reduction can be increased to
1000 €.36

 Secondly, the federal government has
enacted the Royal Decree of 18 January
2000. This decree stipulates that natural
persons may benefit from a reduced VAT
(6 % instead of 21 %) on certain types of
renovations carried out on old buildings (5-
15 years old) between 1/1/2000 and
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31/12/2002. For buildings over 15 years
old, the VAT is permanently reduced.37,38

 

 The Flemish region
 The Flemish government subsidises sev-

eral investments in energy saving. First, the
decree 16 June 1996 awards a grant of
maximum 50 % for the installation of
photovoltaic panels. Since the year 2000,
the electricity providers (Electrabel and
SPE) provide another 25 % of the total cost,
so the payback period is reduced to an aver-
age of 15 years. Several municipalities give
extra support, ranging from 250 to 750 €.
Investors also benefit from a specific buy-
back tariff of 0.15 €/kWh for PV electricity
(for power capacity < 3 kW) because re-
volving meters are allowed. In 2002, the
total budget of the Flemish government for
investment support to photovoltaic panels
was doubled from 0.5 M€ to 1 M€. Appar-
ently, this budget was taken up very quickly
and new resources are searched. It is im-
portant to point out that these actions are
not yet incorporated in a long-term program
for the market introduction of solar elec-
tricity.39,40,41 Secondly, from 1 March
2001 until 30 September 2002, the Flemish
region gave a renovation premium, for
thorough renovations, and a new estate
premium, for new modest K50 dwellings.
The improvement premium for certain
works (renovation of roofs, windows…) is
still in place and ranges from 125 to
1000 €.42,43

 

The Walloon region
Since 1993 (in application of article 2 of

the “Décret du 9 décembre 1993 relatif aux
aides et aux interventions de la Région
wallonne pour la promotion de l'utilisation
rationnelle de l'énergie, des économies d'é-
nergie et des énergies renouvelables”), the
Mebar subsidy scheme has allocated a pre-
mium of maximum 50.000 BEF (about

1250 €) to more than 10.000 low-income
households, inciting them to realise energy
savings or improvements in thermal com-
fort. The Mebar II programme was ap-
proved in 1998 (23 December, 1998). In
this programme, a maximum premium of
1363 € (VAT included) is given to low-
income households to improve the energy
efficiency of their dwellings. In Mebar II
the social dimension of the energy policy is
fleshed out.44,45

Secondly, the Walloon region awards
subsidies to stimulate emerging markets,
like heat pumps, condensing boilers and
solar boilers (SOLTHERM programme6,
46,47). This last programme includes the
training of installers, promotional activities,
financial support to R&D and installation,
demonstration activities, audit and advising
for public buildings. The objective is to
install a total of 3,000 solar heaters by 2002
and 50,000 (200,000 m²) by 2010, which
would bring about a cumulated energy gen-
eration of +/- 9 TJ and +/- 630 TJ respec-
tively. It foresees a subsidy of 625 € for the
installation of 4 m² of solar panels, plus
75 € per extra m², with a maximum of
2500 € per system. These grants can be
extended by grants from the provinces and /
or intermunicipal companies (620 €). At the
end of 2001, less than 200 applications had
been submitted748.49,50

                                                
6 A new Soltherm Europe Initiative has been

launched to trigger the installation of 15 million
m2 of solar collectors in Europe by 2004 (and
100 million m² by 2010), which is equivalent to
installing solar water heating systems in 3 mil-
lion households. The initiative also aims to es-
tablish efficient marketing and information ex-
change structures in European countries and to
become the platform for further growth of the
European solar heating market. The Walloon re-
gion cooperates with this programme; many ele-
ments of the European initiative are already in-
corporated in their SOLTHERM programme.

7 In the Flemish region, only intermunicipal comp a-
nies support investment in solar boilers. The



The Current State of Energy Efficiency Policy in Belgium

74

Finally, the region refunds 20 to 70 % of
all costs made to renovate a dwelling (e.g.
energy saving) and offers cheap renovation
loans (2.8 % interest rate).

The Brussels-Capital region
Since the approval of the Decree of the

Brussels-Capital government concerning
RUE on 3 June 1999, this region proposes a
similar approach as the Walloon region
regarding solar water heaters. More pre-
cisely, a subsidy of 35 % of all expenses
(VAT included, max. 1000 €) is granted for
investments in solar boilers for domestic
use. Intermunicipal companies can augment
this amount with 620 €. The goal is to have
12,000 solar boilers installed by 2010.51,52

Apart from that, subsidies will be given for
the installation of roof insulation, the re-
placement of old boilers and for energy
certification.10

Energy Audits

The Flemish region employs 5 energy
consultants for free pre-audits. Moreover, a
budget of 150,000 € per year has been allo-
cated for energy audits and energy man-
agement systems in the residential/tertiary
sectors. The Brussels-Capital region subsi-
dises up to 50 % of the costs of energy
audits and feasibility studies of investments
in energy efficiency. 53 In the Walloon re-
gion, the performance of energy audits is
linked to the informational network (see
below).

Other financial incentives

As part of the former Electricity Equip-
ment Plan 1995-2000, two funds were es-
                                                                  

amount of the subsidy depends on the responsi-
ble company and ranges between 250 and 1250 €
(38).

tablished in 1996 to finance regional pro-
grammes based on the recommendations by
the ‘Control Committee for Electricity and
Gas’ (CCEG).
§ Since April 1996, Electricity suppliers con-

tribute twice per year 0.01 BEF/kWh sold
to the ‘RUE / Electricity Distribution’
Fund.54 This fund is designed to promote
energy audits, installations of solar heaters,
heat pumps, high efficiency lighting, sensi-
tisation etc. The cumulated fund of the
three regions amounted to 29.12 million €
in December 1998 (Flanders: 17.6, Wallo-
nia: 8.3, Brussels-Capital: 3.22). In 2001,
the federal government decided to increase
the yearly budget of the fund to 25 million
€ per year (Flanders: 15.9, Wallonia: 7.4,
Brussels-Capital: 1.7). There are big differ-
ences between the RUE spending of the
three regions. The Flemish region used
107 % of the budget, whereas the Brussels-
Capital and the Walloon region used re-
spectively 41 % and 76 %. A possible ex-
planation is the working of Vireg (Vlaamse
Instelling voor het Rationeel Energiege-
bruik, or Flemish institution for RUE),
managing the fund in the latter regions. In
the Walloon and the Brussels-Capital re-
gion, the use of the fund is decided follow-
ing consultation between the energy ad-
ministration and the electricity distributors.
As for the results of RUE spending, the
Flemish region realised electricity savings
in the period 1996-1997 in the residential
sector of about 57 GWh/year.55 This saving
cost only 0.0089 €/kWh, whereas the pro-
duction of electricity costs about 0.03
€/kWh. The biggest contribution (74 %) to
the savings came from the direct and indi-
rect actions for Compact Fluorescent
Lamps. Moreover, it would seem that users
are most inspired by financial incentives,
concrete saving tips, personalized informa-
tion and notification of the annual energy
use of appliances.10,55,56 In the years 1999
and 2000 respectively 150 GWh and
250 GWh were saved through the imple-
mentation of RUE actions with help from
the Fund.57;58 Information on the spending
of the fund after 1999 is at the moment not
available.59
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§ The ‘RUE / Electricity Production’ Fund
was established mainly to promote effi-
ciency in electricity generation, but also to
finance demand side management (DSM).
Annual contributions to the fund by the
electricity producers varied from 5 M€
(1996) to 11.2 M€ (2000).11

In the scope of the liberalisation of the
gas and electricity market, Mr. Van Lom-
mel, counsellor of the Flemish minister of
mobility, public works and energy Stevaert,
expects that the federal RUE fund will be
abolished and other (regional) funds will
take its place.60

Measures in the context of the liberalisa-
tion of the gas and electricity market

Directive 96/92/EC concerning common
rules for the internal market in electricity
stipulates that Member States may impose
on undertakings operating in the electricity
sector, public service obligations relating to
environmental protection. 61 By applying
this regulation, the federal law of 29 April
1999 provides a framework for different
regional decrees concerning obligations of
public service regarding RUE.11

In the Flemish Government Order of 29
March 2002, first of all, a result commit-
ment has been imposed on the grid manag-
ers. This means that as of 2003, every grid
manager has to save an amount of primary
energy, equivalent to 150 GWh in end use
in 2003, or 1 % of the supplied kWh in the
business as usual scenario8. Therefore, the
grid managers will have to financially sup-
port RUE applications at the end users side
(+/- 40 M€). If the managers do not com-
ply, they will be fined 0.1 € for every kWh
of primary energy they didn’t save. On top
                                                
8 For electricity, a conversion factor of 2.5 is used,

meaning that an electricity saving of 1 kWh is
equivalent to a primary energy saving of 2.5.

of this, grid managers have to present RUE
action plans for the next and the past year to
ANRE (Administration Natural Resources
and Energy) and carry out a number of
obligatory RUE activities:
§ Providing RUE advice and information

§ Hiring a RUE advisor for every customers
information desk

Although the RUE action plans differ
between the grid managers, they all have to
distribute the information leaflets of the
Flemish government.

Recently, the resolution of the Flemish
Parliament of 20 March 2002, requiring that
every Fleming receives an energy cheque of
15 € for RUE investments, has been trans-
posed into the RUE action plans. Every
head of the family will be awarded an en-
ergy cheque that can be exchanged for a
Compact Fluorescent Lamp (1 €), a water-
saving showerhead (1 €) or an energy meter
(10 €). Every other family member will be
awarded an energy cheque, which can only
be exchanged for a Compact Fluorescent
Lamps (1 €).62

Besides, electricity suppliers have to
show on the invoices both the energy con-
sumption of the three preceding years and
the origin of the supplied electricity.

Finally, neither the grid manager, nor the
supplier is allowed to promote electrical
heating.63,64,65

Grid managers in the Brussels-Capital
region, likewise have to comply with a
number of public service obligations fo l-
lowing the Edict of the Brussels Council of
19 July 2001 (provision of information,
demonstrations, services, equipment and
financial help for all categories of end us-
ers). There is no result commitment. The
managers yearly present a plan to the re-
gional government, describing the execu-
tion of the public service obligations and
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the corresponding budget. Also, a program
on the rational use of electricity has to be
submitted every three years. The main obli-
gation for suppliers in the region is the
payment of a contribution proportional to
the power used by the final customers (11,5
€ per kW for high voltage or per kVA for
low voltage9). This contribution will be
deposited in a newly created ‘Fund for En-
ergy Policy’, together with fines for non-
compliance with the green certificates
regulation and other administrative fines.
The grid manager can use this contribution
to finance his public service obliga-
tions.10,65

Finally, the Walloon Decree of 12 April
2001 briefly state the public service obliga-
tions for grid managers (priority to envi-
ronmentally friendly produced electricity
and obligation to purchase a minimum
amount of it, information and sensitisation
on energy use and rational use of it). At the
moment, a decree is being prepared (ap-
proved by the Walloon government after
first reading on 28 November 2002). It im-
poses public service obligations on the
electricity suppliers, having to adjust the
electricity invoices (mentioning previous
consumption, consumption of comparable
households, sources of primary energy). An
‘Energy Fund’ for the financing of the RES
and RUE policy and for all obligations of
environmental protection is created. Re-
sources come from administrative fines,
retributions levied by the grid manag-
ers.66,67

Directive 98/30/EC is similar to the
above-mentioned European Directive. As
such, it includes the possibility for Member
States to impose public service obligations
on gas companies.68 At the moment, grid

                                                
9 On the basis of data on the overall electricity use,

we found that energy suppliers would have to
contribute +/-  million € to the ‘Energy Fund’

operators and gas suppliers don’t have any
public service obligations, but the decrees
on the organisation of the gas market leaves
open the possibility in the Flemish and the
Walloon region. 69,70

Remark: energy funds
In every region, the decrees concerning

the liberalisation of the electricity and gas
market mention the establishment of an
energy fund. This fund would be used to
(co-) finance the public service obligations
imposed on the grid managers. The re-
sources for the funds would come in part
from the federal government. In this regard,
the federal government established in July
2002 a federal energy fund disposing of
24.8 M€ for the electricity sector and 17.3
M€ for the gas sector. This money would
be obtained from a federal transmission
levy, but the ‘State Council’ (Raad van
State/ Conseil d’Etat) judged this financing
incompatible with the division of powers in
Belgium. As such, the resources may be
used for the Kyoto funds, and more specifi-
cally to finance the federal RUE tax reduc-
tions and to buy tradable emission rights.
Thus, the regional funds have to generate
their own resources, for instance through
imposing a fine for non-compliance with
RUE objectives, CHP certificates (in
Flanders), or through fines for non-
compliance with the green certificates and
obliging suppliers to use 1.5 % of their re-
turns for RUE (Wallonia).71,72

Informative / educative measures

Research on the results of the spending
of the energy fund revealed that people are
often motivated to save energy when they
have specific and personalised informa-
tion.55 In all regions, different information
and sensitisation initiatives have been
launched.
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Walloon region
In the Walloon region, the first Energy

Information Desk (EID, Guichet de
l’énergie) opened its doors in 1985 in
Liège. At the time, high energy prices, the
first thermal building code and a RUE pol-
icy contributed to the establishment of the
present network of 28 consultants, spread
over 13 EIDs, located in the same premises
as the intermunicipalities. The EIDs are a
public service, free and independent. The
EID consultants advise the general public
(and companies) objectively on matters of
heating, sanitary hot water production,
thermal insulation of the building shell,
ventilation requirements, rational use of
electric appliances and renewable energy, in
order to reduce the household energy bill
and/or to improve the thermal comfort of
dwellings.73 In particular74:
§ EIDs have abundant information at their

disposal, both general and technical. Bro-
chures providing information and motiva-
tions on energy savings are available by
simple request.

§ EIDs perform 4 kinds of energy audits: 1)
qualitative audits on construction or reno-
vation projects, and quantitative audits on
2) the thermal insulation of the building
shell and the energy efficiencies of the
heating systems, 3) energy consumption of
electric household appliances, lighting,
heating and 4) the production of sanitary
hot water by means of solar heating.

§ To motivate individuals for RUE, the region
regularly sets up multi-media campaigns
(TV and radio spots, articles in local news-
papers, flyers…). Furthermore, EID con-
sultants participate in exhibitions, informa-
tion sessions, etc.

§ EIDs are involved in inspections of thermal
insulation regulations and in tasks of the
MEBAR programme; they house the tech-
nical managers of the MEBAR programme.

The budget for the year 2001 amounted
to 2 million €. On a yearly basis, approxi-
mately 10,000 consumers frequent the EIDs
and 19,000 phone calls are answered. How-
ever, feedback on the advice given and pos-
sible changes of behaviour is problem-
atic.75,76 The EIDs are currently being re-
structured. The personnel will no longer be
employed by the municipalities, but by the
Walloon administration for energy. Also, to
increase efficiency, the desks will be lim-
ited to one per province and as such de-
tached from the intermunicipalities.

Furthermore, the Walloon region has
created a new function, namely ‘facilitator’,
to promote the development of renewable
energy in Wallonia. The role of the facili-
tator is sensitisation and information, iden-
tification of obstacles and the organisation
of the start up of different projects of re-
newable energy sources. Different branches
and their respective facilitators are: wet
biomass (IRCO), wood biomass (ERBE),
wind energy (l’APERe), solar systems
(SOLTHERM by energy division of the
Walloon ministry), cogeneration (COGEN-
sud), and renewable energy in general
(l’APERE and ValBiom).77

The Brussels-Capital region
In 1996, the Brussels Energy Agency

(l’Agence Bruxelloise de l’Energie, Brus-
sels Energie Agentschap) was set up and is
part of the Brussels-Capital information
centre ‘Urban Centre’. The latter is not only
engaged in energy issues, but also in patri-
mony, renovation community development.
ABEA has 7 information desks open to the
general public and disseminates informative
brochures, manages a data bank and a li-
brary, which all provide information and
answers on different questions about en-
ergy, e.g. energy saving, insulation, heating
household appliances, transport, etc.78

Moreover, the highly qualified personnel
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(civil engineers, architects…) gives techni-
cal advice, undertakes energy audits and
organizes thematic workshops. Since 2000,
ABEA also organizes the ‘Energy week’.
During this week, ABEA tries to bring to-
gether different actors in the field of RUE
by debates, energy exhibitions, and infor-
mation evenings. The central theme of the
week in 2002 was the Kyoto Protocol and
ways to reduce CO2 emissions by
RUE.79,80 In 2001, ABEA has reached
7,120 persons; less than 1,000 contacts
dealt with energy use in the home.81

The Flemish region
In the Flemish region, an official body,

Vireg (Vlaamse Instelling voor het Ra-
tioneel Energiegebruik, Flemish Agency for
the rational use of energy) was set up in
1998. The Vireg policy is determined by
the regional government and different rep-
resentatives of the of the energy sector. The
main tasks of the agency are the harmoni-
sation of different initiatives and the moni-
toring of all RUE-based actions in Flanders.
For example, the basic event with regard to
sensitisation is the two-yearly ‘Month of
energy conservation’, which means that
schools, federations, institutions, govern-
ments, etc. are stimulated to organise RUE
activities. This campaign is supported by a

communication drive (450). Other general
awareness campaigns include ‘Energy-the
invoice is for you and the environment’, TV
spots ‘Wasting energy is as stupid as wast-
ing food’ and a yearly campaign since 2001
‘Economical building and renovation’.82

Since 1999, the Flemish government ear-
marks 1 million € for the campaigns.10 The
proposed Flemish Climate Plan suggests
not only the strengthening of the existing
information activities, but also more inten-
sive media campaigns and a yearly ‘Month
of energy conservation’. This will probable
require two full-time equivalents (on top of
the current three) and an extra budget of
804,000€ (a doubling).12

Finally, the Flemish government fi-
nances the non-profit organisations ODE
and Cogen Flanders, which promote renew-
able energy sources and cogeneration re-
spectively.10

Remark
The European Union has proposed to

establish ESEA or ‘European Sustainable
Energy Agency’. This agency will manage
renewable energy sources and energy effi-
ciency, and will provide the basis for the
revision of policies and measures.8
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Figure 5-2: The impact of thermal building codes: Enquiry results: new dwellings
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Figure 5-3: Synthesis per period
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Conclusion of the SENVIVV study

§ people in Belgium do not spontaneously
implement the requirements, even though
these are not severe, and pay for themselves
in the course of time (economic optimum:
~K40?)

§ a strict enforcement policy is required

§ only checking the plans at the time of the
application for the building permit consti-
tutes no guarantee that correct execution
will follow later

§ introduction of EP Dossier-As-Built (DAB)

Figure 5-4: Development of thermal insulation thickness in European Countries

Source: Eurima, Rockwool
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Table 5-5: Summary Table Residential Sector

 TARGETS  MEASURES  B  Fl  W  Br  F  UK  D  Nl  EU

 Regulation          

  Insulation

  Insulation

  Boilers efficiency

 Minimum requirements on insulation of new and renovated dwellings

 Energy performance standards

 Efficiency requirements for new hot water boilers (fired with gaseous

or liquid fuels)

 0

 

 0

 X

 X

 

 X

 0

 X

 

 0

 0

 X

 

 0

 0

 X

 

 X

 X

 X

 

 X

 X

 X

 

 X

 X

 X

 

 X

 X

 X

 

 X

 X

 Fiscal/subsidies          

  Efficient technology/ insulation

  Renovation/insulation

  Renewable energy

  Renovation/insulation

  Renewable energy

  Information

  Information

 Fiscal deduction on investment

 VAT reduction

 Subsidy solar panels

 Renovation premium

 Subsidy for solar boilers

 Free energy pre-audits

 Grants for energy audits

 X

 X

 0

 0

 0

 0

 0

 0

 0

 X

 X

 0

 X

 0

 0

 0

 0

 0

 X

 X

 0

 0

 0

 0

 0

 X

 0

 X

 X

 X

 0

 0

 X

 0

 X

 0

 X

 0

 0

 0

 0

 0

 0

 0

 X

 0

 X

 0

 0

 0

 0

 X

 0

 X

 X

 0

 0

 0

 0

 0

 0

 0

 0

 RUE Fund          

  Energy efficient technology

  RUE

 Direct actions (financial support)

 Indirect actions (information and sensitisation)

 0

 0

 X

 X

 X

 X

 X

 X

 0

 0

 0

 0

 0

 0

 0

 0

 0

 0

 Liberalisation of gas and electricity market          

  RUE/information  Public service obligations  X  X  X  X  *  *  *  *  X

 Information          

  Information/education

  Renewable energy

  Information

  RUE

 Energy Agency

 Facilitators

 Awareness campaigns

 Institution for RUE

 0

 0

 0

 0

 0

 0

 X

 X

 X

 X

 X

 0

 X

 0

 X

 0

 X

 X

 X

 0

 X

 0

 X

 0

 X

 X

 X

 0

 *

 0

 X

 0

 0

 X

 0

 0

* Not yet available in MURE database
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5.3 Tertiary sector

Wim De Groote, Dept. of Fluid, Heat and
Combustion Mechanics, Ghent University

5.3.1 Existing policies/measures

In the following text and tables, an over-
view is given of existing policies and meas-
ures specific for the tertiary sector in Be l-

gium, split in the three regions Flanders
(FL), Wallonia (W) and Brussels (B), to-
gether with a qualitative and, where possi-
ble, quantitative evaluation.

Subsidies

In Figure 5-5, we summarise budgets
spent as subsidies for investments in energy
efficiency in the period 1996-2001.

Figure 5-5: Budgets spent as subsidies for investments in energy efficiency in the terti-
ary sector in Belgium in the period 1997-2001
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Actions of energy distribution companies :
rebate programmes

From 1996 on, most energy distribution
companies in Belgium did run some pro-
grammes on energy efficiency. Because this
was not in their self-interest (their profits
went up with selling more energy), a situa-
tion was created were consumers’ money
was used for subsidies to reduce energy
consumption, while at the same time subsi-
dies were given for e.g. installing air-
conditioning.

This was not efficient. As there has been
no independent and competent regulatory
body in the power and gas sector during the
period 1996-2000, many rebates have

probably been wasted. For instance, the
rebate for renovation of lighting systems
was (and is) calculated on the basis of the
original installed lighting power, regardless
of the installed power after the renovation
of the lighting system.

The impact of those programmes in the
region Flanders is for electricity evaluated
by three different sources : the energy dis-
tribution companies, VITO, and a consult-
ing company83. For gas rebates (condens-
ing boilers, …), there has been no inde-
pendent evaluation. In Figure 5-6, we
summarise the results of the evaluation for
electricity for the period 1997-1998. For
1999, there is no evaluation by the VITO,
and the 3E figures are similar.

Figure 5-6: Estimated savings from rebate programmes and energy audits for tertiary
sector and industry 1997-1998 (GJprimary)
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The difference between the estimates of
the energy distribution companies and the
more independent estimates are striking.
The money spent on these programmes
during 1997-1998, amounted to 23.03 mil-
lion € which made it the largest source of
financial resources available for rational
energy use which could have been influ-
enced by a public authority.

In total, from 1996 to 2001, 64.7 million
€ have been spent by energy distribution
companies in so-called energy-efficiency
programmes84 of which a substantial part in
the tertiary sector.

Financial support from the regional gov-
ernment for installing photovoltaic sys-
tems

Since 1998 the Flemish government sub-
sidises 50 % of the installation of photo-
voltaic systems, with a limit to 2.4 kWp

.Some municipalities add an extra subsidy
to this. Most of the subsidies go to house-
holds ; in Table 5-6, we show the evolution
of these installations in the tertiary sector
under this subsidy umbrella.

Table 5-6: Photovoltaic systems installed
during 1998-2001 in the tertiary sector in

Flanders

1998 1999 2000 2001 Total

kWp 84 61 42 17 204

Subsidies(k€) 199 218 149 69 634

Source : 85

The total production of the systems in-
stalled during 98-2001 can be estimated as
204 kWp x 700 hours/year = 0.14 GWh
electricity /year = 0.36 GWh primary energy /
year.

Financial support from certain munici-
palities for installing solar water heating
systems and/or heat pumps

Assuming that all applicants who asked
subsidies to municipalities also got subsi-
dies from energy distribution companies,
the impact is already included in „Actions
from the energy distribution companies“
and very small (0.7 GWhprimary in the period
1997-1999).

Information/Social Measures

Information services of energy admini-
stration in Flanders

There is a brochure on energy-efficiency
in office buildings. Since 1998, October is
the “Month of Saving Energy” in Flanders,
with different activities (workshops, sym-
posia, …) which appear to be appreciated
by a large audience. This seems to indicate
a huge need for more and better information
on energy efficient building design and
management. Finally in Flanders, there is a
general awareness campaign “Energy : the
invoice is for you and the environment”
with spots and ads on TV and in printed
press. It is difficult to quantify the impact of
these initiatives.

Qualitative evaluation of the information
service of the Flemish energy administra-
tion: major short-comings are
§ A lack of frequent information channel such

as a newsletter. The only newsletter on en-
ergy efficiency, which was distributed in
Flanders, CADDETT Energy Efficiency,
has been stopped in 2001 because the
Flemish Ministry of Energy considers it as
too expensive

§ No permanent help-desk for e.g. profes-
sionals (architects, …), large building in-
vestors, …
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Information services of energy admini-
stration in Walloon

There are many initiatives, including a
highly successful training programme on
energy management in non-residential
buildings, information brochures of energy
administration (e.g. on office appliances),
and an excellent website. In this field,
Walloon seems to offer one of the best
policies not only in Belgium but in Western
Europe. It is not possible to quantify the
impact because no evaluation is available.

Governing by example : energy manage-
ment in public buildings (Walloon)

Since 1983, investments in energy effi-
ciency by public authorities in Walloon are
subsidised by the Walloon government.

Investments in energy savings by local
governments (communities, local welfare
agency, provinces and intermunicipalities)
are subsidised by 30 % under the so-called
AGEBA-programme. Since 1984 to 2001,
37.3 million € have been invested in im-
proved heating and lighting installation,
better insulation, fuel switching from coal
and electricity, ... Results are evaluated by
the Energy Division of the University of
Mons, and show a favourable pay-back of
5.6 years86. This indicates that the pro-
gramme is well-managed and that resources
are not wasted for investments such as solar
technology which are not cost-effective.

Investments in energy savings by
schools and hospitals are subsidised by
20 % under the so-called ECHOP-
programme. For the 1989-2001 period, total
paid subventions for schools and hospitals
amount 4.3 MEUR (on investments of 21.7
MEUR). Unfortunately, there are no data
available on energy savings because this
subsidy programme has never been evalu-
ated.

Investments in energy savings at public
lighting are subsidised under the so-called
EP_URE-programme. In 2000-2002, total
subsidies amounted to 6.76 million € and to
savings of 5.07 GWh/year (MRW 200387).

Governing by example : energy manage-
ment in public buildings (Flanders)

Some municipalities and provinces do
some kind of energy management, but al-
most none report it. One of the few exemp-
tions are the municipalities in the province
of Limburg in Flanders, where a structural
energy management has been set up since
1998 together with the public energy distri-
bution company Interelectra. The last four
years, these 42 municipalities saved 14.8
GWh natural gas and 2.8 GWh electricity,
or 21.8 GWhprimary 88.

Because actions of municipalities are
lagging behind, the Flemish Minister of
Environment took the initiative to stimulate
them to start with energy management .
When they fulfil some minimum require-
ments, they can from 2002 on get subsi-
dized for doing energy management in their
buildings. A subsidy of up to 43,133 € per
local government is available; the central
administration will be done by the Admini-
stration of Energy. The response is high :
54 % of the local governments (i.e. 74 % of
the participating municipalities) participate
in the cluster “energy”.

The energy use of the 100 largest build-
ings owned by Flanders’ government must
be reduced with 10 % by 2004 (resolution
adopted by the Parliament in 2001). No
progress is known.
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Legal/Regulatory Measures

Building Codes Walloon

Building codes were first implemented
in Walloon (1988) and later updated to
cover heating needs of two types of non-
residential buildings (new office buildings
and new school buildings).

Major shortcomings of the existing
building codes for non-residential buildings
are :
§ they cover only transmission heat losses

and therefore less than 10 % of the primary
energy use in non-residential buildings;

§ they cover only new office and school
buildings ; all other building types (sport
facilities, hospitals, shops, …) are not
regulated;

§ there is no control of the law, therefore
compliance has been found to be non-
existing for dwellings, and this is probably
also the case for non-residential buildings.

Building Codes Flanders

Some years after Walloon, also Flanders
introduced some building codes in 1992,
essentially insulation standards for new
dwellings and major renovations of dwell-
ings. Also some non-residential building
types are covered by an insulation standard.
Major shortcomings of the existing building
codes for non-residential buildings are the
same as for Walloon. To improve control of
the law, a proposal from the Minister of
Energy has just been sent to Parliament for
discussion. (for a discussion see the previ-
ous chapter on “Households - Heating”).

After many years of discussing, a pro-
posal for the introduction of an energy per-
formance standards for two non-residential
building types (new office buildings, new
school buildings) has been sent to Parlia-

ment for discussion. For a first assessment
see chapter 10.2

The Flemish Minister of Welfare and
Health has required the VIPA10, the ad-
ministration in Flanders which subsidizes
the construction or renovation projects in
the health sector (hospitals, homes, children
day care centres, …) to set energy perform-
ance criteria, which apply from the end of
2003 on89. The main requirements are:
§ insulation degree : Kmax = 40 (specific max.

U-values are defined for walls, roof, win-
dows and floors)

§ heating installation : condensing boiler if
CHP is not cost-effective

§ lighting installed max. 2.5 Watt / 100
lux.m²

§ ventilation power : max. 0,7 Watt/(m³/h)

The VIPA-procedure requires that a set
of well described technical documents are a
part of the subsidy requirement. These
documents should allow a rather easy first
control. Field control should be assured by
the general Public Buildings Administration
of Flanders (AOGGI).

For all other non-residential building
types (sport facilities, shops, ….) there is
currently even not a proposal for an energy
performance standard.

Building Codes Brussels

In 1999, also Brussels introduced build-
ing codes, especially for dwellings, which
were analogous as the ones in Flanders and
Walloon (insulation standards). Major
shortcomings of the existing building codes
for non-residential buildings are the same
as for Wallonia and for Flanders.

                                                
10 Vlaams Infrastructuurfonds voor Persoonsgebonden

Aangelegenheden
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Public Serve Obligation for Power Grid
Companies (Flanders)

The target of this new policy measure90

is a yearly primary energy saving in year n
equal to 0.01 kWh per kWh delivered dur-
ing year n-2. (16). A sanction of
0.10 €/kWh is foreseen in case of non-
compliance.

There are however two fundamental and
unresolved problems.

First is the apparent conflict in profit
making for a power grid company, whose
profit goes up with the transported volume
of kWh.

A second problem is a proper control of
these expenses. This would require trans-
parent criteria, and a skilled staff of at least
two people, who should logically best be
working at the regulator (VREG) and not in
the administration. This is not the case.
How the required energy savings by grid
companies are assessed, is confidential91. It
is too early to evaluate this measure in a
quantitative way.

In Figure 5-7, an overview is given of
the saved energy of different policy pro-
grammes in the Belgian tertiary sector in
the period 1996-2001.
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Figure 5-7: Overview of energy saved in the tertiary sector in Belgium through public policy measures 1996-2001 (unknown for
Demonstration programme Flanders and for ECHOP Programme in Walloon).
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Table 5-7: Summary Tables Tertiary Sector : Tax/Fiscal/Subsidies

Tax/Fiscal/Subsidies Period Impact Fl W Br F UK D NL EU
TARGETS MEASURES

No quantitative
target

Actions from the energy distribution companies : rebate programmes
(condensing boilers, relighting, energy audits, Variable Speed Drives)

Since 1996 (1) x x x ? x x x

No quantitative
target

Financial support from the (regional) government for demonstration
projects concerning energy technologies

Since 1992 (2) x x ? x x x x

No quantitative
target

Financial support from the (regional) government for installing photo-
voltaic systems

Since 1998 (3) x x x x x

No quantitative
target

Financial support from certain municipalities for installing solar water
heating systems

Since 1992 (4) x ? ? x x x x

No quantitative
target

Extra financial support from certain municipalities for installing photo-
voltaic systems

Since 1992 (5) x ? ? ? ? x x

No quantitative
target

Financial support from certain municipalities for installing heat pumps Since 1998 (6) x x ? x

(1) For electricity during 1997-1998 : 83 - 150 GWhprimary (according to independent evaluations). Quantitative impact of gas actions (rebates for condensing boil-
ers, …) to be evaluated (most actions still ongoing).

(2) Currently impossible to quantify impact.
(3) 0.36 GWhprimary /year. Qualitative evaluation : subsidies are from 2003 on limited to installations of 1 kW
(4) Assuming that all applicants who demanded subsidies to municipalities also asked subsidies from energy distribution companies, the impact is already included

in (1) and very small (0,1 GWhprimary in the period 1997-1998). In the period 1997-1999, the impact rises to 0,3 GWhprimary

(5) Assuming that all applicants who demanded subsidies to municipalities also asked subsidies from the Flemish government, the impact is already included in (3)
(6) Assuming that all applicants who demanded subsidies to municipalities also asked subsidies from energy distribution companies, the impact is already included

in (1) and very small (0,1 GWhprimary in the period 1997-1998). In the period 1997-1999, the impact rises to 0,4 GWhprimary
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Table 5-7: Summary Tables Tertiary Sector (continued) : Information/Social

Information/Social Period Impact Fl W Br B F UK D NL
TARGETS MEASURES

No quantitative
target

Information services of energy administration Flanders 2001-
ongoing

(7) x x x x x

No quantitative
target

Information services of energy administration Walloon 1990-
ongoing

(8) x x x x x

No quantitative
target

Information services of energy administration Brussels ? (9) x x x x x

Different from
country to country

(see (10)

Governing by example : energy management in government’s own
buildings

(10) x x ? ? ? x x

Reduce energy use
in largest buildings

by 10 % in 2004

Governing by example : energy management in government’s own
buildings

2002-2004 (11) x ? ? x x

? Governing by example : energy management in gov’s own buildings 1983 (12) x ? ? x x
No quantitative

target
Governing by example : energy management in municipalities own
buildings

ongoing (13) x ? ? ? x x

(7) Difficult to quantify impact, but probably not high.
(8) Impossible to quantify impact because no evaluations have been available
(9) Almost non-existing
(10)  In The Netherlands, the target in 1991 was to cut energy consumption of the government’s buildings with 20 % by 2000 compared to 1991 levels. Ca. 1,000 buildings

with a gross floor area of 5.2 million m² were involved. Nine of the 21 involved ministries and departments realised (almost) this target (92).
(11) Too early to evaluate.
(12) For impact of the programmes AGEBA and EPURE : see full text. The ECHOP programme has never been evaluated.
(13) Some municipalities do some kind of energy management, but almost none measure and report it. One of the few exemptions are the municipalities in the province of

Limburg, where 42 municipalities joined and saved during 1998-2001 21,8 GWhprimary . In 2002, the Flemish Minister of Environment initiated a subsidy scheme for lo-
cal governments which start energy management ; the response is very high (53 % of all local governments in Flanders participate).
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Table 5-7: Summary Tables Tertiary Sector (continued) : Legal/Regulatory

Legal/Regulatory Period Impact Fl W Br F UK D NL CH DK
TARGETS MEASURES
No quantitative target Building Codes Since 1988 (14) x x x x x x x
No quantitative target Building Codes Since 1992 (15) x x x x x x x
No quantitative target Building Codes Since 1999 (16) x x x x x x x
A yearly primary energy saving
in year n equal to 0.01 kWh per
kWh delivered during year n-2

Public Serve Obligation for Power
Grid Comp anies

Since June 2002 (17) x x x

(14) Probably nihil (see text)
(15) Idem
(16) Idem
(17) Too early to evaluate.
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5.4 Electric appliances and office
technology

Kevin Lane, ECI

Many appliances are traded goods within
a single EU market, hence many policies to
improve the efficiency of appliances should
be addressed at the EU-level, for example
labelling schemes and minimum efficiency
standards. If these are introduced at the
Member State level, they may be consid-
ered as barriers to trade. However, there is
still a strong and important role for Member
States (and their regions) to play. These
policies can, for example, include informa-
tion and rebates for efficient products. In
addition to product-policy there are other,
non—product specific, measures that can
assist in improving the efficiency and re-
duce electricity consumption by appliances.

This section will give a brief overview of
existing policies that have been undertaken
for domestic electric appliances in Belgium
and the EU.

5.4.1 Existing policies/measures

Policy measures will be sub-divided into
different types:
Ø Fiscal (tax/subsidies)
Ø Regulatory
Ø Investment
Ø Voluntary agreements
Ø Miscellaneous

Regulatory

Most of the regulation to date on appli-
ances has been focussed on improving the
level of information to consumers, primar-
ily purchasers of appliances. This has taken
the form of energy labels, which have the
same format across the whole of the EU.

The first energy label to be introduced
was refrigeration label, which was to be
implemented by January 1995. Belgium
introduced the legislation to come into ef-
fect on 4th January 1997. Compliance in
1998 was 30 % and 41 % in a sample of
five stores in Antwerp and five stores in
Brussels (ECU, 1998) 93.

The introduction of labels, coupled with
high level of rebates, has seen the average
efficiency of new refrigeration appliances
improve substantially over the period 1995
to 1999.

The refrigeration market was further im-
proved by the introduction of a mandatory
minimum efficiency standard, effective
across the EU from 3rd Sept 1999. By Sep-
tember 1999 most of the Belgian market
had reached the minimum efficiency level.
However, this low cost measure will have
removed appliances from the Belgian mar-
ket, and been very effective in countries
with less efficient refrigeration products on
the markets, such as the UK and Portugal.

The framework directive on labelling,
was followed by implementing directives
for a variety of end-uses (listed in Table
5-8), which includes washing machines,
tumble dryers, dishwashers, lamps, and
most recently electric ovens.
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Table 5-9: Existing regulatory measures in Belgium, other Member States, the EU and
International for electrical appliances

TARGETS MEASURES B F UK D EU

Consumer information Appliance framework directive (92/75/EC) X x x x x

Label refrigeration appliances (94/2/EC) X x x x x

Label washing machines (95/12/EC) X x x x x

Label dishwashers (97/17/EC) X x x x x

Label washer-dryers (96/60/EC) X x x x x

Label tumble dryers (95/13/EC) X x x x x

Label lamps (98/11/EC) X x x x x

Label ovens (2002/40/EC) x

Label air-conditioners (2002/31/EC) x

Remove inefficient Minimum efficiency standard for boilers

(92/42/EC)

X x x x x

Remove inefficient Minimum efficiency standard for refrigera-

tion (96/57/EC)

? x x x x

Improve efficiency Require utilities to save energy (EESOP,

EEC)

? x

Table 5-10: Existing fiscal measures in Belgium, other Member States, the EU and
International for electrical appliances

TARGETS MEASURES B F UK D EU

Efficient technology Subsidies for new high efficiency refrigera-

tors/freezers

x x x

Subsidies for new high efficiency washing ma-

chines

x x

Subsidy for gas tumble dryers x

Subsidies for CFLs x x x x

Reduce usage VAT on electricity x x x x X
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Fiscal measures

Most fiscal measures for appliances
across the EU take the form of rebates for
more efficient appliances. There have been
rebates schemes for refrigeration appliances
(50 € from the utility), which appear to
have been successful in the respect that they
have increased the average efficiency of
new cold appliances. However, it is some-
times difficult to attribute the efficiency
improvements seen in the sales data to the
rebates alone. Since there have been other
policies underway at the same time, some
must be attributed to these policies (eg la-
belling, and minimum standards espe-
cially). There are studies currently under-
way to evaluate the cost-benefits of these
rebates programmes alone. These should
also give an indication of the level of sav-
ings that could be attributed to labelling
alone.

The other, more obvious fiscal measure,
which will indirectly affect the efficiency of
appliances, is taxation on the electricity
used. These addressed elsewhere in this
report.

Investment

Manufacturers are carrying out their own
investment in higher efficiency products,
especially in response to requirements on
labelling and to meet current efficiency
standards. Outside of manufacturing, most
investment for the improvement of the effi-
ciency of appliances has been carried out by
the International Energy Agency
(www.ieatask24.org/procure.htm). In addi-
tion some EU Commission SAVE studies
have included technical analyses of design
options for improving efficiency of prod-
ucts.

Table 5-11: Existing investment measures in Belgium, other Member States, the EU
and International for electrical appliances

TARGETS MEASURES B F UK D IEA

Efficient technologies IEA procurement for heat pump tumble dryer x

IEA procurement for intermediate (IR) bulb x

IEA procurement of photocopier x

Voluntary agreements

Shortly following the introduction of
EU legislation for mandatory minimum
efficiency standard on cold appliances both

CECED (European white goods manufac-
turers association) and EACEM (European
consumer electronics manufacturers asso-
ciation) went to the Commission to negoti-
ate voluntary agreements on improving the
efficiency of their sold appliances.
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Table 5-12: Existing voluntary agreements in Belgium, other Member States, the EU
and International for electrical appliances

TARGETS MEASURES B F UK D EU

Efficient technology CECED - VA washing machines x

CECED - VA dishwashers x

Reduced usage SDIA - Washright (lower temp/usage) washing

machines

x

CECED - reduced usage – soft target x

Efficient technology EACEM - VA TV/VCR standby x

Code of conduct Set-top box standby x

Code of conduct - audio equipment x

Code of conduct - external power supplies x

Table 5-13: Existing miscellaneous policy measures in Belgium, other Member States,
the EU and International for electrical appliances

TARGETS MEASURES B F UK D EU

Efficient technology Co-operative procurement – Energy+ (refrigera-

tion)

x x x x

Reduced usage Turn off appliances (standby, lighting) ? x x x

Customer informa-

tion

Award label for standby TV/VCR (GEAA) x x

Award label for standby PC/photocopiers (En-

ergy Star)

X
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All of the negotiated agreements were
done at the EU level, between the European
Commission and the relevant manufactur-
ing associations.

Miscellaneous

Voluntary information schemes have
been set-up, most notably the Group for
energy efficient appliances (GEEA) for
consumer electronic products. This is an
award label for the most efficient on the
market (www.efficient-appliances.org). An
agreement between the EU Commission
and the US EPA means that the Energy Star
award label will can be used in the EU for
office equipment.

Co-operative procurement can provide a
market from very efficient products, ena-
bling them to come onto the market earlier
than they would otherwise. For refrigeration
appliances a few countries, part sponsored
by the EU Commisison, have agreed to
promote very efficient refrigeration appli-
ances (www.energy-plus.org).

5.4.2 Comment on past policies

Unfortunately, there are very few de-
tailed, up to date, sales data for appliances
in Belgium to enable robust interpretations
of energy efficiency policy to be made.
Furthermore it is usually difficult to attrib-
ute improvements in efficiency to one pol-
icy over another, since they usually act to-
gether. Thus for example, it is not possible
to attribute the efficiency improvements in
the stock of new cold appliances to rebates,

since some of the efficiency improvements
may have happened anyway (manufacturers
may have been anticipating efficiency stan-
dards coming along, and been improving
their appliances). However, this aside it is
possible to provide some indications of en-
ergy saved as a result of the above policies.
This can in part be done with refrigeration
appliances, where there has been an energy
efficiency improvement of 15% for new
appliances sold in the period 1993 to 1998.
These are due to various policies. Rebates
and labelling will have moved the market,
whilst the 1999 minimum efficiency stan-
dard will have ensured that the less efficient
products do not re-enter the market.

EU Context – policy in the pipeline

The EU has already announced it’s Cli-
mate Change Programme (ECCP), which
includes proposals for policies which aim to
lower carbon emissions in EU. There are
approximately forty common and co-
ordinated policy and measures. For appli-
ances, the main proposed policies are
framework directives on:
§ minimum energy efficiency standards,

§ a revised framework directive for labels.

As discussed in the previous section
most of the policies that need to act at the
single market level need to occur at the EU
level, if there is not to be a perceived or
actual barrier to trade.

Specific policy recommendations for
domestic electrical appliances are discussed
in Section 0.



The Current State of Energy Efficiency Policy in Belgium

97

Table 5-14: Summary of existing EU appliance and lighting policy

Sector Sub-sectors
covered

Instrument Direc-
tive

Minimum efficiency level/ maximum
power demand

In
force†

Mult iple Framework legislation
for energy labels

92/75 1.1.1994

Energy label 94/2 1.1.1995

Minimum standard 96/57 C except for chest freezers where it is E 3.9.1999

 Cold

Washing
machines

1st label 95/12 1.10.199
6

Industry agreement - D (with minor exceptions)
C

1.1.1998
1.1.2000

Industry agreement* - 5% reduction from 1.04kWh per wash-load
(1996 baseline)

2001

Tumble
dryers

Label 95/13 1.10.199
6

Washer-
dryers

Label 96/60 1.1.1998

Dishwasher 1st label 97/17 1.8.1999

Wet

Industry agreement * - = 10 place settings: D; < 10 place: E
= 10 place settings: C; < 10 place: D

1.1.2001
1.1.2005

TV and
VCR

Industry agreement - Standby: max cons. 10W; fleet average 6W
Standby: fleet average 3W

1.1.2000
1.1.2009

Audio Industry agreement* - Standby: 5W
Standby: 3W
Standby: 1W

1.1.2001
1.1.2004
1.1.2007

Digital
receiver
decoders

Industry agreement* - Standby: 9W for stand-alone, 10W for
integrated digital receiver decoder
Standby: new targets to be defined in 2003

1.1.2003

2005

Consumer
elec-
tronics

External
power
suppliers

Industry agreement * - No-load: = 0.3W and < 75W: 1W
No-load: = 0.3W and < 75W: 0.5 W
No-load: 0.3-0.75 depending on power
output

1.1.2001
1.1.2003
1.1.2005

Lamps Label 98/11 1.1.2001Lighting
Fluorescent
ballasts

Minimum standard C
B2
A3 or B1 depending on the market situation

1.1.2002
1.1.2005
1.1.2008

Cooking Ovens Label 02/40 Electricity only, Gas – no test procedure 2003
Boilers Minimum standard

(plus rating)
92/42 eliminated the least efficient boilers on the

market. Include voluntary 5* rating scheme.
New label being considered

1.1.1998

Electric
storage
heaters

Label* -

Heating

Industry agreement *
Air cond-
itioners

Label 02/31 2003

• † In force indicates the date on which the provisions should be in force in the member states, e.g. the
date from which energy labels should be on the appliances in the shops.
* = under negotiation or development; provisional details given where available.

Source: Lane (2001), CADENCE (2000) updated 94.
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Table 5-15: Belgium implementation of labelling and MEPs for appliances
Overview energy labelling domestic appliances

European Commission Belgium

Type of Directive Reference
Issuing date

Aannemings-
datum Lidstaten

Toepassings-
datum Lidstaten

End of transi-
tion period

Reference Publication
B.S.

Framework * 92/75/EEG (Raad) 22/09/1992 01/07/1993 01/01/1994 -- K.B. van 10/11/1996 25/01/1997

Cold appliances * 94/2/EG (Cie) 21/01/1994 31/12/1994 01/01/1995 -- M.B. van 20/11/1996 25/01/1997

Washing machines * 95/12/EG (Cie)
96/89/EG (Cie) n

23/05/1995
17/12/1996

01/03/1996

15/04/1997

01/04/1996
15/05/1997

30/09/1996
--

M.B. van 01/12/1998 13/01/1999

Tumble dryers 95/13/EG (Cie) 23/05/1995 01/03/1996 01/04/1996 30/09/1996 M.B. van 01/12/1998 13/01/1999

Washing-drying combinations 96/60/EG (Cie) 19/09/1996 15/07/1997 01/08/1997 31/01/1998 M.B. van 01/12/1998 13/01/1999

Dishwashers 97/17/EG (Cie)
99/9/EG (Cie) °

16/04/1997
26/02/1999 °

15/06/1998
28/02/1999 °

01/07/1998
01/03/1999 °

31/12/1998
31/07/1999 °

M.B. van 01/12/1998
Geen nieuw MB

13/01/1999

Lamps 98/11/EG (Cie) 27/01/1998 15/06/1999 01/07/1999 31/12/2000 M.B. van 01/12/1999 31/12/1999

Air conditioners (electric) 2002/31/EG (Cie) 22/03/2002 01/01/2003 01/01/2003 30/06/2003 Ontwerp M.B.

Electric ovens 2002/40/EG (Cie) 08/05/2002 31/12/2002 01/01/2003 30/06/2003 Ontwerp M.B.

Electric storage DWH Ontwerp

Gas-drying tumbles voorontwerp

Gas ovens voorontwerp

Central heating boilers (oil-
gas)

voorontwerp

* in revision
n uitsluiting tot en met 30 juni 1998 van wasmachines zonder ingebouwde voorziening voor het verwarmen van water

° nieuwe data ingevolge onbeschikbaarheid van meetnormen op ogenblik van aanneming van richtlijn 97/17/EG 
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Overview MEPS for household appliances

European Commission Belgium

Type of Directive Reference
Issuing date

Aannemings-
datum Lidstaten

Toepassings-
datum Lidstaten

End of transi-
tion period

Reference Publication
B.S.

Central heating ap-
pliances (oil-gas) +
CE-markering

92/42/EEG (Raad)

93/68/EEG (Raad)

21/05/1992

22/07/1993

01/01/1993

01/07/1994

01/01/1994

01/01/1995

31/12/1997

01/01/1997
K.B. van
18/03/1997

20/06/1997

Max. consumption
cold appliances +
CE-markering

96/57/EG (EP + Raad) 03/09/1996 03/09/1997 03/09/1999 -- K.B. van
27/11/1998

30/12/1998

Ballast FL-lamps +
CE-markering 2000/55/EG (EP +

Raad)
18/09/2000 21/11/2002 21/05/2002 21/05/2002 K.B. van

05/03/2002
13/03/2002

Framework voorontwerp

Source: de Groot (personal communication)
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5.5 Transport

Bertrand Chateau, ENERDATA

Energy efficiency in transport is not just
a matter of energy efficiency and CO2

abatement policies and measures. Measures
taken in the federal and regional policy
framework for pollution abatement, taxa-
tion and transport, as well as in local urban
planning policies, also affect significantly
energy efficiency performances in the
transport sector. Nevertheless, this report
focuses only on the first aspects. Two main
sources of information are used: the MURE
database, which exploits all federal/regional
documents related to implemented energy
efficiency measures (ECONOTEC, IW,
STEM), and the “Plan National du Climat
2002-2012”.

Roughly, policies and measures dedi-
cated specifically on energy efficiency in
transport address three main targets: more
energy efficient technologies and vehicles,
more energy saving behaviours, more en-
ergy efficient transport organisation and
modal split.
§ Getting more energy efficient technologies

and equipment available on the market is
not a matter of federal or regional deci-
sions, but mostly the consequence of (at
least) EU directives and agreements; but re-
stricting the offer of less efficient vehicles
or incentivating consumers to purchase
more efficient ones is certainly a matter of
federal/regional decisions.

§ Orientating behaviours towards more en-
ergy saving is also a specific matter of fed-
eral/regional measures.

§ Changing the organisation of the transport
system so as to curve down the transport
demand growth and to promote the more
energy efficient modes is a mix of policies
and measures taken at the EU level (rail in-
frastructure, for example), federal and re-

gional levels (intercity links, logistic pla t-
forms, road/rail terminals,…) and munic i-
pality level (pedestrian areas, bicycle lanes,
public transport, urban settlement,…).

In this study, we focus mainly on poli-
cies and measures at the federal and re-
gional levels, with a reminder of the Euro-
pean context, but we will not touch the mu-
nicipality level.

5.5.1 Existing policies and measures

The review of existing policies and
measures is carried out according to the
type of instruments to which the measures
belong, and points out the targets of these
measures.

Economic instruments: taxes and subs i-
dies

Three fiscal measures are expected to
give market advantages to road vehicles
which consume less energy and emit less
CO2: the “energy tax (de bijdrage op de
energie, MURE)”, the “annual car license
fee according to emission level” (PNC) and
the “Modulation of the value of the Euro-
pean road tax according to standards”
(PNC).

Several measures (subsidies, financial
incentives) have been adopted to speed up
the replacement of the old public transport
PT road vehicles (urban buses, tramways)
by new, more efficient ones. Nevertheless,
no quantitative elements are provided,
which make it impossible to evaluate the
likely impacts of these measures (which in
any case will be very small if not extended
to private cars and Light Duty Vehicles
LDVs).

In addition to the energy tax, several
measures attempt to curve down the pas-
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senger transport demand and to decrease
the share of cars, specifically for home-job
trips, using price reaction mechanisms:
modification of the rules concerning the
fiscal deduction of the home-job trips costs
(cars, PT, car pooling,..), taxing job parking
and modification of the circulation taxation
basis, pricing policy in support to PT.

One measure has been adopted in order
to curve down the road traffic of freight:
road pricing for heavy-duty vehicles.

Regulations

It appears that there is no specific regu-
latory measure taken in Belgium in the field
of energy efficiency in transport, outside
the general regulatory framework in place
in Belgium and in the regions, and except
what is imposed by the EU.

Investments in energy friendly modes

The PNC focuses on measures to support
the development of rail infrastructure (in
particular TGV) and intermodal platforms
for freight (rail/road, water/road), with the
objective to reorganise the long distance
transport system organisation, and to make
energy friendly modes more available and
more attractive.

For short distance transportation, a first
measure in to support financially the deve l-
opment of slow modes infrastructures in
cities: bicycle lanes and pedestrian areas.
The other measures address public trans-
portation availability and attractiveness:
speed up the development of rapid transit,
extending networks of PT, improving the
existing PT infrastructure.

Education, information, other incentives

In the field of education, the main meas-
ure is the implementation of a “nation-wide
awareness programme” with the objective
to modify the behaviours towards more
energy efficiency and less CO2 emissions.

Several measures are dedicated to im-
prove substantially the information of the
consumers about the traffic conditions and
the alternatives available: bus system menu,
modern equipment to resolve traffic satura-
tion, mobility observatory, mobility advi-
sors. The objective is also to modify the
behaviours of the consumers as to their
travel pattern and modal choice.

Some other incentive measures worth
being pointed out: rationalisation of driv-
ing/parking rules for heavy loads in urban
areas, setting urban mobility plans, giving
priority for PT vehicles and design of
commuter transport plans for companies
(car-pooling, public transport). The objec-
tives are clearly to change the day-to-day
travel habits of the population towards
more energy friendly practices, and to reor-
ganise the use of land for transportation in
urban areas in a more energy friendly way.

5.5.2 Comments and comparisons

Assessment of existing policies and
measures

It appears clearly that most of the exist-
ing measures concern passenger transport,
and rather few freight transport.

Among passenger transport, a major fo-
cus is put on home-job trips, with appar-
ently a rather strong consistency between
the various instruments used to discourage
the use of cars and make more attractive
and more efficient the use of alternatives.
Both from the energy efficiency/CO2 side
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and from the pure local environment side,
this makes a lot of sense, in particular in the
case of Belgium.

For long distance and other local pas-
senger transportation issues, there is a
strong emphasis on economic instruments
(the other instruments either do not exist, or
are much more vague). It should be noted
that the effectiveness of such instruments to
improve energy efficiency and reduce CO2

emissions might be rather small due the
huge improvement in car energy efficiency
that the ACEA agreement will bring about
in 2010 (a 25 % reduction in specific con-
sumption allows for a 25 % increase in fuel
cost without any impact on the transporta-
tion budget).

Due to the geographical situation of Be l-
gium, a rather large part of the energy con-
sumed by the transport modes on the Be l-
gium territory and the related CO2 emis-
sions are not directly under the control of
Belgian authorities. This might explain the
relative weakness of the measures ad-
dressed to freight transportation. But one
should not forget that freight transportation
will probably experience the fastest growth
in the transport sector, and might raise very
serious difficulties as to CO2 commitments
in the next decades.

Also, the fact that decision making cen-
tres in car manufacturing industries are not
located in Belgium can explain why there
are no specific measures either to support
the use of biofuels in transport, nor to pro-
mote the use of (almost) CO2-free vehicles.
Nevertheless, even if Belgium cannot take
initiative in the development of the related
technologies, it could set up mechanisms to
make these technologies attractive on the
Belgian market in order to take the most
advantages from expected future techno-
logical development.

Comparisons with other EU countries

Economic instruments

§ France, Netherlands and Germany put a
special emphasis on motor fuel excise (high
level of excise, remove diesel advantage,
EU harmonisation), which is not the case of
Belgium. There might be a danger of sig-
nificant increase in motor fuel delivery in
Belgium (and therefore apparent CO2 emis-
sions) if the overall motor fuel taxation in
Belgium is significantly below that of
neighbouring countries (which is probably
partially off-set today because of the re-
verse situation with GD Luxembourg). Al-
most all countries (except Italy) have im-
plemented specific energy or CO2 tax.

§ Several countries (F, UK, I,..) have imple-
mented economic incentives for the pur-
chase of electric and hybrids vehicles,
or/and for the promotion of biofuels; this
might result in an acceleration in the market
development of these vehicles and fuels,
that Belgium might not benefit.

§ Road tolls are either already implemented
or are planned to be or reinforced in several
countries(F, UK,..); Germany has imple-
mented road pricing for heavy duty vehicles
but on a much stronger basis than in Bel-
gium (tkm based): this might result in de-
viation through Belgium of international
traffics formerly taking German routes .

§ It is worth mentioning that Belgium is the
only country to have implemented specific
measures for home-work trips, although
UK has decided to modify the taxation of
the company cars.

Regulation

§ Speed limits and control on highways and
motorways are already implemented in
many countries. Only some of them have
decided either to reinforce the speed limits
or to reinforce the controls of existing ones
(F, UK, G,..).

§ Other existing or planned regulations con-
cerned the technical check of road vehicles



The Current State of Energy Efficiency Policy in Belgium

103

and emissions inspection: some countries
have decided to reinforce them (F, UK,I).

Investments in energy friendly modes

§ Intermodality for freight and PT network
extension and improvements are very
common energy efficiency and CO2 reduc-
tion targets in Europe. UK put also a strong
emphasis on the improvement and devel-
opment of the rail infrastructure for both
passengers and freight. Surprisingly, almost
no country except UK has decided explic-
itly to support the development of rail
freight infrastructure (except transfer termi-
nal) for energy efficiency and CO2 reduc-
tion purposes, although this is a pre-
condition for substantial modal shift for
freight away from road to take place.

§ Expansion of rapid transit systems is fre-
quently advocated as a key objective for
energy efficiency and CO2 reduction (F,
UK,..).

§ Expansion of slow modes infrastructures
(bicycle lanes, pedestrian areas) is a com-
mon target of energy efficiency and CO2

abatement investment measures all over the
EU.

Education, information, other incentives

§ Germany and Italy have put a special em-
phasis on the information of the consumers
on the fuel consumption/CO2 emissions of
the vehicles, in particular through labe lling.

§ Education and awareness programme are
measures taken in most EU countries.

§ Plans for mobility in towns are also meas-
ures taken in most EU countries.

§ Italy has set up CO2 emission levels for
urban areas, which is quite unique in the
EU.

§ France intends to apply voluntary agree-
ments to reduce specific CO2 emissions to
LDVs.

§ Most EU countries have implemented
measures concerning either mobility man-
agement systems or traffic information
systems in the framework of energy effi-
ciency/CO2 abatement policies.

§ It is worth noticing that Belgium is the only
country which has adopted measures spe-
cifically dedicated to home-job travels.
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Table 5-16: Comparison of policy measures in the transport sector

B F UK G I

TARGETS MEASURES

Road freight mitigation Road pricing for heavy-duty vehicles x x

Subsidies to promote multi-modal transport x x

Less and cleaner fuels Tax reduction on LPG, GNV x x x x x

Taxes/subsidies non-renew/renew energy  x x

Remove tax benefit for diesel fuel x

Fuel taxes harmonisation at upper level in the EU x

Energy tax (de bijdrage op de energie), C02 tax, fuel tax 
escalator x x x x

Tax reduction on fuels for PT x

Cleaner technologies Subsidies for electric vehicles x x

Incentives for hybrid and fuel cells  x x

Lower emissions Subsidies to early replacement of old cars x x

Incentives for the early replacement of urban PT vehicles x

annual licence fee for cars / emission levels x x x

Company car taxation x

Modification of the rule concerning the fiscal deduction of the 
home-job trip costs x

Road use mitigation Road tolls: on urban expressways x

Road tolls: on urban arterials x

Road tolls: on key intercity highways x

Modification of the circulation taxation basis x

Modulation of the value of the European road tax according to 
standards x

Support to PT Pricing policy in support to PT x

Taxes/incentives for employee travel x

Tax/subsidies 

B F UK G I

TARGETS MEASURES

Limitation of exhausts Technical check of exhausts of HDV x

Technical check of cars x x

Mandatory emissions inspection x x

road vehicle use mitigation Reduce/control intercity speeds x

More severe controle of speeds and driving times of HDVs x x

Regulation
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Table 5-10: Comparison of policy measures in the transport sector
(continued)

B F UK G I

TARGETS MEASURES

Rail promotion Extension of rail infrastructure for freight and passenger x x

Extension of TGV infrastructure x x x

Extension of network of road/rail & road/water transfer terminals x x x x

Intermodality for passengers air/rail x x

Railways: better service, quality and logistics for freight x

Railways: better service, quality and logistics for passengers x

Waterways: better service, quality and logistics for freight x

Slow modes promotion Improve bicycle lanes and other facilities x x x x x

PT promotion Public transport: priority for PT vehicles x x x

Provide funds for rapid transit expansion x x x

Public transport: increasing frequency, extending networks & 
quality x x x x

B F UK G I

TARGETS MEASURES

CO2 abatement CO2 emission level for LDVs (voluntary) x

CO2 emission levels for urban areas x

Better traffic in towns Setting up modern equipment to resolve traffic saturation x x

Setting up a bus system menu x

Commuter transport plans for companies (car-pooling, public 
transport) x

Plan for urban mobility in towns x x x x x

Rationalisation of driving/parking rules for heavy loads x

Public awereness Mobility observatory, mobility management x x

Travel, mobility and traffic information system x x

Information on fuel consumption/emissions, labelling x x

Implement nationwide awareness programme x x

Education/information x x x

Miscelaneaous

Investment in Rail & PT

5.6 Industrial sector

Wolfgang Eichhammer, FhG-ISI

The industrial sector in Belgium is com-
paratively more important than in many
other industrialised countries. According to
the data established under Task 1, the in-
dustrial share in final energy consumption

is 38.0 % for Belgium (year 2000), while it
is 35.2 % for Flanders and even 44.9 % for
the Walloon region (1999). For compari-
son: the EU average is 28.1 %, for Ger-
many it is only 27.4 % for Germany, for
France 24.8 %, for the Netherlands 31.2 %,
for the UK 22.6 %, for Italy 32.0 %. Only
Finland (48.8 %), Sweden (40.9 %), Nor-
way (40.4 %) exceed the Belgium share.
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Though industry is not necessarily the
sector where the growth of energy con-
sumption will take place in the future, this
high share underlines that policies and
measures directed towards the industrial
sector, need particular attention.

This section will first deal with the
measures that have been introduced in the
time period 1990-2000 in the Belgium
context to improve industrial energy effi-
ciency. In its second part, the chapter will
deal with the instruments that have been
introduced very recently (in particular ne-
gotiated agreements and benchmarking
covenants at the regional level). They do
not yet have any measurable impact due to
their start in 2000 at earliest and due to their
preliminary status.

Energy efficiency improvements in the
industrial sector can in principle by speeded
up with the following instruments or com-
binations of them:

(1) Economic and fiscal investment incen-
tives

(2) Energy / CO2 taxation

(3) Voluntary or negotiated agreements /
Benchmarking Covenants

(4) I(E)T (Information and Training) meas-
ures for energy efficiency improvement,
in particular energy audits, energy
monitoring and energy benchmarking

(5) Standards/Labels (mandatory or volun-
tary) for (mainly off-site auxiliary)
equipment such as electric motors, in-
dustrial lighting, industrial co-
generation, industrial steam raising.
This includes also the inclusion of
regulation concerning energy efficiency
in industrial permitting procedures.

5.6.1 Economic and fiscal investment
incentives

Economic and fiscal incentives are
aimed at encouraging investment in energy
efficient equipment and processes by re-
ducing the investment cost. Economic in-
centives are any financial instrument that
can stimulate investments in energy effi-
ciency. They fall into two broad categories:
investment subsidies, and soft loans. Fiscal
incentives include measures to reduce the
tax paid by consumers who invest in energy
efficiency. They comprise tax reductions on
energy efficient equipment, accelerated
depreciation, tax credits and tax deductions.

Measures undertaken in Belgium and the
regions in that category concern:
§ Fiscal deduction on energy saving invest-

ment: 13.5 % of investment (Federal State,
Energy Administration). In Flanderen, 10 %
are mentioned.95

§ Subsidies for companies for investments in
energy savings in Flanders (Ministry of the
Flemish Community / Energy Administra-
tion). Subsidies to companies for invest-
ments in energy efficiency and renewable
energy go from 20 % for the small compa-
nies to 10 % for the medium-sized and large
companies.

§ Subsidies to federations of companies for
investment in energy efficiency in the
Walloon region (General Directorate of
Technology, Research and Energy). A grant
is allocated to federations of companies for
improving energy efficiency in their sector
as a whole (up to 100 % of the operational
costs).

§ Financial support for CHP installations
(Distrigas, Flemish region: the objective of
the Flemish Region is to add an additional
capacity of 1,800 MWe in CHP by 2005.)

The impact of the subsidies given to im-
prove energy efficiency does not seem to
have been addressed so far in any study in
Belgium, neither in terms of type of proj-
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ects, amount of subsidies, impact in terms
of energy saved etc.

The impact of financial and fiscal in-
struments on the promotion of energy effi-
ciency have been investigated more com-
prehensively at a general level in the fo l-
lowing three studies, from which the main
conclusions are extracted, focussing in par-
ticular on the industrial sector.

Study of the World Energy Council
WEC on Energy Efficiency Policies and
Indicators96

Ex-post evaluation of grant schemes
showed several drawbacks:

1. The schemes often attracted consumers
who would have carried out the invest-
ments even without the incentive, so-
called "free riders" (e.g. energy inten-
sive industries).

2. Many consumers who could use the sub-
sidy and were targets of the scheme
(small to medium industries) did not
take advantage of it because they were
unaware of its existence. This was due
to the difficulty of adequately publicis-
ing the existence of the incentives to the
multitude of consumers concerned.

3. Procedures to get the grants were often
found to be too bureaucratic, with com-
plex forms to be completed and long
delays in obtaining agreement; this dis-
suaded many consumers.

4. The grants were expensive in terms of
operating costs (a large staff was neces-
sary to process the forms).

These problems should not condemn
subsidies, but should lead to their more
careful utilisation. Subsidies should be
viewed as a temporary measure to mobilise

consumers, to prepare for new regulations,
or to promote energy efficient technologies
by creating a larger market than would exist
otherwise. Grants are to be restricted to
certain types of investment (from a selected
list of equipment), with a long payback
time but high efficiency gains (e.g. co-
generation). They may also be restricted to
innovative technologies (demonstrative or
exemplary investments).

MURE case study on the analysis of fi-
nancial measures across the EU97

§ The impact of economic and fiscal incen-
tives depends to an extent on the existence
of an energy-conscious culture in a country.
A grant programme alone will not have the
same impact as a package of measures in-
cluding information campaigns, legislation
and fiscal measures.

§ well-targeted measures are more cost-
effective than loosely-defined ones

§ the total energy saved as a result of a meas-
ure is roughly proportional to the cost to the
administration – saturation point does not
appear to have been reached in any meas-
ures considered

§ supporting new or developing technologies
is less cost-effective than providing grants
for the installation of proven technologies.

§ Marketing of grant programme raises
awareness of energy saving and can lead to
energy saving actions outside the scope of
the programme.

§ Fiscal incentives (tax credits, tax reductions
and accelerated depreciation) are usually
preferred to economic incentives, as they
are less costly from the government point of
view.
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National and local employment impacts
of energy efficiency investment pro-
grammes

National and local employment impacts
of energy efficiency investment pro-
grammes were investigate by Wade
(2000)98 in 10 case studies for the industrial
sector ranging from 0.2 M€ up to 142 M€.
The duration of the programmes ranged
from just 8 months to 9 years. The annual
level of energy efficiency expenditure re-
sulting from the programmes ranges be-
tween 0.2 and 71 M€. Six of the pro-
grammes appeared to be cost effective on a
simple comparison of energy cost savings
and initial programme costs. Two appeared
not to be cost effective and two question-
able.

Results from individual evaluations of
investment programmes for energy effi-
ciency in the industrial sector are given
below in two examples.

Energy Conservation Investments of
Firms: Analysis of Investments in Energy
Efficiency in the Netherlands in the
1980's99

Utrecht University (1995) analysed one
specific policy measure in the Netherlands:
the `energy bonus'. The energy bonus was a
large-scale subsidy scheme that existed
between 1980 and 1988 for stimulating in-
vestments in energy efficiency improve-
ment and renewable energy. The total of
subsidized investments in energy efficiency
improvement amounted to 5.7 billion Dutch
guilders* (Dfl), and the subsidies amounted
to nearly 0.8 billion guilders (14 % of in-
vestments). These subsidized investments
led to an estimated annual energy savings
of 130 PJ, and account for half the energy
savings in Dutch firms in this period. From

the total investment and savings figures an
average weighted specific investment of 43
Dfl per GJ saved annually was calculated.
The average pay-back periods, calculated
with saved energy purchase costs and tak-
ing the subsidy into account, were under 2
year from 1980 to 1985, and rose consid-
erably in the years thereafter. The subsidy
measure seemed to suffer from a consider-
able `free-rider effect'. Utrecht estimates
that over 85 % of the energy savings would
also have occurred without the investment
subsidy. Assuming that the remaining 15 %
energy savings was stimulated by the sub-
sidy, then the subsidy measure costed (to
the government) approximately 40 Dfl per
GJ of annual savings. One major conclusion
from this case study is hence that in times
of high energy prices, free-rider effects can
be high, unless provisions are taken not to
subsidies technologies which anyhow are
economic.

High Performance Industrial Furnace
Field Test Project (see WEC 2001)

The New Energy and Industrial Tech-
nology Development Organization (NEDO)
in Japan grants subsidies to finance energy
conservation technologies. Under the "High
Performance Industrial Furnace Field Test
Project", NEDO paid up to one-third of the
cost of each high-performance furnace.
NEDO estimates that the project will result
in energy savings equalling 5 % of Japan's
final energy consumption by 2010.

5.6.2 Energy / CO2 taxation

In many countries, also in Belgium, en-
ergy/CO2 taxation is seen with respect to
the industrial sector as an alternative to vo l-
untary or benchmarking agreements (see
chapter 0). At the national level, companies
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tend to be exempted from energy taxation
or subject to a reduced scheme.

Instructive is the example of Germany,
were industry pays a reduced tax rate of
20 % of the normal rates on electricity, oil,
gas. In 2001, companies had to pay 2.5 bil-
lion € less than otherwise, and this figure is
increasing, given the yearly increase in en-
ergy taxation until 2003. The European
Commission considers this an indirect sub-
sidy for the energy-intensive branches
(iron/steel, chemicals, mining) and the
electricity supply companies. The argument
of the Commission is that these branches
shall also contribute to the environmental
effect of the tax and claims therefore either
a full taxation or more stringent agreements
with the government for CO2 reduction in-
cluding sanctions in the case of non-
compliance. Also, the German government
should set targets and not only rely on uni-
lateral voluntary actions. under the EU
laws, this agreement would not be consid-
ered sufficient to justify industry's relief
from eco-taxes. The current agreement
between the German government and the
EU Commission states that the exemption
could still be continued for some time, but
that for the CO2 agreements transparent and
strict criteria have to be developed and
stringent targets to be set. Every 2 years the
compliance with the agreement would be
verified and the decision on the tax exemp-
tion renegotatiated. In case of non-
compliance, penalties will have to be paid.
The German government will in further
negotiations clarify details with the indus-
trial branches and the European Commis-
sion.

The EU's legal framework governing
this kind of relief from ecological levies
actually provides the Commission with lit-
tle room for manoeuvre. The relief can be
approved for a maximum of five years,
provided that it is phased out over this pe-

riod. Alternatively, the tax relief can be
extended, provided that it is so slight that
the companies end up bearing the lion's
share of the tax burden, and that they make
some contribution towards the attainment of
the government's ecological targets.

5.6.3 Voluntary or negotiated
agreements / Benchmarking
Covenants

Belgium has started late on the realisa-
tion of voluntary agreements or bench-
marking covenants in Europe. While coun-
tries like the Netherlands and Denmark em-
barked in the eighties or beginning of the
nineties, Germany and France in the middle
of the nineties, Belgium has only now
started activities in the Walloon and Flem-
ish regions.

Since the year 2000, the Walloon region
engages on the preparation of voluntary
agreements with industries. For the mo-
ment, declarations of intention have been
signed by various industrial sectors, cover-
ing now over 90 % of the industrial energy
consumption in Wallonia (see MURE
measure description sheet for voluntary
agreements in Wallonia, Annex 7). These
declarations have led to a larger number of
energy audits (supported financial by the
Walloon region). They aim of these audits
is to come up with a quantitative target to
be reached by 2008/2012. It can be ex-
pected that the target would be around –
20 % of the industrial energy intensity.

In the Flemish region, Benchmarking
Covenants are currently in preparation
which are constructed according to the
model realised in the Netherlands (see
MURE measure description sheet for
benchmarking covenants in the Netherlands
and in Belgium, Annex 7). The aim is that
the Flemish companies should reach “world
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top level” (i.e. to be roughly among the best
10 % with respect to energy efficiency).

What kind of lessons can be learned
from examples in other EU countries?

Netherlands

A study from University of Utrecht, The
Netherlands (Rietbergen et al., 2001100 and
Glasbergen et al., 1997101) addressed the
question “do agreements enhance energy
efficiency improvement?” The study ana-
lyzed the actual outcome of LTAs on in-
dustrial energy efficiency improvement in
the Netherlands. The study employed two
different methods (expert judgement and
company surveys) in an attempt to obtain
an estimate of the effectiveness of LTAs.
Two main conclusions were (1) it is esti-
mated that, on average, between a 25- 50 %
of the energy efficiency improvement in the
manufacturing industry of the Netherlands
is caused by the LTAs, and (2) without
LTAs, energy efficiency improvement in
industry probably would have been about
1 % per year instead of 1.8 %. However
reaching such conclusions was not without
some uncertainty due, in large part, to a
lack of adequate program data for evalua-
tion. Further development of tools for the
evaluation of policy effectiveness is neces-
sary.

Denmark

AKF from Denmark (2001)102 examined
in the European VAIE project the environ-
mental effectiveness and efficiency of vo l-
untary agreements. Main findings of the
study, concerning also other countries are:
(1) the degree of target achievement is high
in the countries studied, (2) transaction
cost, subsidies, etc. are low in France and
Germany, and high in Denmark and the

Netherlands, and (3) about 1 % improve-
ment in energy efficiency per year in Den-
mark and the Netherlands can be attributed
to the voluntary agreements.

Furthermore, the evaluation of the en-
ergy tax system shows that the administra-
tive costs of entering into an agreement are
between 10 and 20 percent of the tax sub-
sidy. These costs are mainly due to energy
audits and verification (see MURE measure
description sheet for voluntary agreements
in Denmark, Annex 7).

Germany

Voluntary agreements in Germany have
started in 1995/1996 with the first declara-
tions of German industry. The agreements
were adapted in 2000 to include all 6 Kyoto
gases, with a separate target for CO2, while
the first round was aiming at a 20 % CO2

reduction by 2005 (see MURE measure
sheets for voluntary agreements I and II in
Germany, Annex 3). Although the absolute
CO2 reduction in German industry is im-
pressive, more detailed studies (Eichham-
mer and Jochem, 1999)103 show that a
20 % decrease in industrial energy intensity
between 1990 and 2005 is within the prog-
ress achieved by autonomous technical pro-
gress and structural shift towards lighter
industries (Assuming no energy carrier sub-
stitution this is equivalent to the –20 % CO2

target; using substitution this is even easier
to reach) (see Figure 5-8).

Thus, one of the main differences with
the Dutch agreements is that the Dutch en-
ergy efficiency index, monitoring the prog-
ress is constructed from a bottom-up ap-
proach, excluding at least the structural
changes, while they are still contained in
the energy intensity measure used in the
German context.
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Figure 5-8: Possible contribution of structural changes and of autonomous energy ef-
ficiency improvements to the target achievements of the voluntary agreements for CO2 -

reduction in Germany
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Double benefits of negotiated agree-
ments?

There is some debate on whether the
current generations of agree-
ments/programs have served primarily as
“process” tools that induce desirable
changes in practices (e.g., increased man-
agement interest) and promote policy
learning. Such process changes could lead
to significant longer-term ancillary benefits
attributable to government-industry co-op-
eration.

However, this long-term impact104

might not be sufficient to justify the pref-

erence for negotiated agreements rather
than for regulatory or economic instru-
ments. In order to save as a credible alter-
native or complement to regulation, vo l-
untary approaches must demonstrate direct
energy savings and emission reductions.

5.6.4 Information /Training for en-
ergy efficiency improvement

In the industrial sector this category of
instruments comprises in particular energy
audits, energy monitoring and energy
benchmarking schemes. Together with
fiscal rebates on investments these meas-
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ures where the most commonly used in
Belgium and the regions, however not
linked to particular targets as recently with
the negotiated agreement and benchmark-
ing covenants.

Measures taken in Belgium and the re-
gions for the industrial sector in the field of
energy audits and energy monitoring con-
cerned:
§ Free energy pre-audits (Flemish region):

The Flemish Government employs four
energy consultants who make free-of-
charge pre-audits for users. In addition,
small companies are given 50 % towards
purchasing consulting services for energy
efficiency.

§ Grants for energy audits (Walloon region)

- a grant (up to 75 %) for external and inter-
nal energy audit costs for companies that
sign a declaration of intention in prepara-
tion of a voluntary agreement;

- a grant (up to 50 %) for external energy
audit costs prior to an investment for sav-
ing energy or turning to renewable energy
sources (available to all companies);

- a grant (up to 50 %) for the expense of
implementing a system of energy cost ac-
counting.

§ Free consultation service for SMEs (Wal-
loon region): A free consultation service
for small and medium-sized companies has
been set up, in order to promote the RUE.
This service analyses the company’s en-
ergy balance, detects the main problems,
suggests solutions and supplies advice on
financing, including the use of subsidies
and other incentives available in the Re-
gion. This service is free for the user.

§ Energy audits in the three regions under
the RUE / Electricity Distribution Fund.
Energy audits are not the main purpose of
the Fund. According to the 3rd Communi-
cation of Belgium on the demand side,
roughly 0.5 M€ have been spent under the
Fund on energy audits and EUR 0.56 € for
technological assistance. It is likely that
most audits were directed towards build-

ings and that the impact for the industrial
sector was small. Recently (in 2000) the
funds were more than doubled; however
no information was found whether more
funds were directed towards the industrial
sector.

No information could be obtained so far
concerning the number of companies bene-
fiting from such times of measures, means
allocated and measures carried out, but will
be seeked in the further progress of the
project

What can be learned from the experi-
ences in other countries on the impact of
energy audits and monitoring schemes?

Study of the World Energy Council
WEC on Energy Efficiency Policies and
Indicators 96

Audits reviewed in the frame of case
studies in several countries for the World
Energy Council WEC show that a broad
range of measures was proposed, including
small and large equipment replacements,
entire system replacements, and facility
structure retrofits. Common efficiency
suggestions involved air conditioning, wa-
ter heating, industrial equipment, and
lighting. Many of the suggested measures
were actually installed: from around 50 %
in the USA to around 75 % in France (see
the example of France below) and 80 % in
New Zealand. These measures offered sig-
nificant energy and money saving opportu-
nities, and the investments were recovered
in 1.3 to 3 years, depending on whether
they applied to industrial or commercial
buildings, and on the economy.

What cannot be easily discerned is the
impact on the business decision-making
process of the firms, or on the energy effi-
ciency industry. For example, will bus i-
nesses that participated in the audits place
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greater emphasis on energy efficiency in
all future business decisions (retrofits and
normal replacements)? Will the employees
of the firms give more consideration to
energy efficiency when they move to other
employers? Will audit companies more
aggressively pursue opportunities inde-
pendently of government or utility com-
pany financial support? As a result of such
audit programmes, has the audit or energy
service company (ESCO) grown? These
long-term impacts need to be considered,
in addition to the specific immediate sav-
ings.

Evaluation of the cost effectiveness of
the industrial energy audit subsidy pro-
gramme in France.

An evaluation of the French audit
scheme in industry was conducted in 1997
(see WEC, 2001). The programme was
implemented in 1990/91 through subsidies
by ADEME to audits conducted on indus-
trial sites (a subsidy of 50 %). About 75 %
of the interviewed companies (beneficiar-
ies of the audit subsidies) declared that
they made an investment following the
audit, but it was not possible to assess with
precision the energy savings which re-
sulted. However, the evaluation report al-
lows an assessment of the cost effective-
ness of the subsidy:

1. For 90 % of the investments induced,
the audit was necessary for the invest-
ment decision.

2. The public cost of the measure is esti-
mated at FFr500 (76 €) (1994 values)
per toe saved each year over the life-
time of the equipment (including the
management costs of ADEME); this
can be compared with energy costs of
about FFr1250 (190 €) per toe.

3. The investments induced by the audits
had an average cost of FFr3750 (570 €)
per toe saved per year.

The measures appears to be very profit-
able from a collective point of view. The
public cost was repaid on average by half a
year's energy savings, while investments
were paid back after three years.
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Table 5-17: Summary Table Industry

Period Impact* B Fl W Br F UK D NL EU Code 3rdNC

TARGETS MEASURES

Efficient technology Fiscal deduction on investment (13.5 % of investment) since 1992 x x x x x E6
Subsidies to companies for investments in EE (10-20%) x x E9
Subsidies to federations of companies for investment in EE (up to 100% of operational costs) x E14
Subsidies/tax rebates for CHP see section on CHP x x E8, E11, E22

Tax/Fiscal/Subsidies

Period Impact* B Fl W Br F UK D NL EU Code 3rdNC

TARGETS MEASURES

Company information Free energy pre-audits x x E18
Grants/subsidies for energy audits since 2000? (W)

since ? (Br) x x x x x E19, E21
Free consultation service for SME x x x E20
RUE/electricity fund (partly for energy audits) small for industry x x x E23
(after 2000 transfered to regions)

Energy audits / Benchmarking

Period Impact* B Fl W Br F UK D NL EU Code 3rdNC

TARGETS MEASURES

Efficient technology Benchmarking agreements since 2002 Companies at "world class" levelx x E30
Voluntary agreements since 2000 Target not fixed (-20% ?) x x x x x x E31

Reduction GhG emissions Sector agreements mainly non-CO2 x I4

Voluntary agreements / Benchmarking Covenants
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Period Impact* B Fl W Br F UK D NL EU Code 3rdNC

TARGETS MEASURES

Remove inefficient Minimum efficiency standard for boilers (92/42/EC) since 1997 only smaller industrial x x x x x x x x E28
(smaller installations) installations

Efficient technologies Implementation of the IPPC directive / Permitting procedures small impact on energy x x x x x x x x I3, I5
efficiency so far

Regulation (Minimum efficiency standards)

Period Impact* B Fl W Br F UK D NL EU Code 3rdNC

TARGETS MEASURES

Efficient technologies The "Eco-Dynamic Company" label (+voluntary agreements) x x (x) E32

Label

* e.g. energy saved, CO2 saved, total investments subsidised, number of companies participating etc. implemented
adopted
planned
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5.7 Combined Heat and Power
CHP

Aviel Verbruggen, STEM – University of
Antwerp

5.7.1 Introductory notes11

In discussing CHP-development it is
necessary to distinguish at least three
groups of realisations from a property-
control point of view: plants owned and
operated by independents, by utilities and
by types of joint ownership and control
(partnerships).

§ Independent CHP12 is decided, invested
and operated by a company or institution
with a suitable outlay for the co-generated
heat. A connection to the power grid is nec-
essary to sell surplus electricity and to ac-
quire complementary and back-up power
when the own facilities fall short in meeting
the own power loads.

§ Utility CHP is realised by incumbent power
companies that are diversified and supply
also heat or steam to urban areas or to in-
dustrial sites. In this case the utilities de-
velop heat distribution networks, as e.g. in a

                                                
11 For an introduction to the basics of CHP, see e.g.

Verbruggen A. “A tutorial for understanding
CHP”, STEM, August 1999, 58p. (powerpoint
presentation)

12 We limit the attention here to independent gen-
erators of own power (IGOPs) because the case
of independent producers with CHP-plants sup-
plying third parties is not yet wide-spread.
Mostly the latter independents are foreign large
power companies, e.g. Electrabel building a large
CHP plant in Italy for a Solvay factory, or RWE
co-building (with Electrabel) a large CHP facility
at the BASF site in Antwerp(Belgium). For a
discussion of the necessary distinction between
both types of independent producers, see Ver-
bruggen A. “Independent Generators of Own
Power and Electricity Market Access”, ENER-
bulletin 1.96, pp.74-86.

lot of German cities, in Denmark, Sweden,
Eastern Europe, etc. (see the monthly jour-
nal Euroheat & Power published by the
VWEW Energieverlag, Frankfurt (Main)
for extensive documentation on this sub-
sector of CHP).

§ Partner CHP is realised jointly by a utility
and another company or an institution (hos-
pital, recreation facility, etc.). Several ar-
rangements of joint investment and opera-
tion exist, depending on the physical, insti-
tutional and financial conditions for the
project.

CHP is no easy matter. Because a CHP
plant must serve two demanding masters at
once, i.e. the heat loads and the power
loads, it is important to follow the right
principles in designing the plant and in op-
erating the plant. The difficulty of targeting
two goals with one instrument is best
solved by the paradox of ‘assigning priority
to heat loads while maximising the electric
power output’. By doing so, one meets the
quantitative objective (high thermal effi-
ciency) and the qualitative objective (high
power/heat ratio).

CHP projects function within the com-
plex and wide world of energy markets.
One has to monitor well the developments
in that world in order to avoid being
squeezed by particular evolutions (e.g. by
increasing fuel prices, by decreasing power
prices, by heat savings at the CHP-site).
CHP is a capital and expertise demanding
investment that requires a solid basis and
reasonable stability to secure its robust suc-
cess. Therefore, CHP is best considered as
the ‘last’ or ‘concluding’ energy project on
site, after the implementation of all other
available opportunities (in particular energy
efficiency projects).
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5.7.2 The situation before 1990

Belgium was the first area on the cont i-
nent following the British industrial revolu-
tion in the 19th century. The country has
built up a dense industrial structure that up
to the last quarter of the 20th century was
based upon heavy industries, e.g. coal
mining, steel, non-ferrous metallurgy,
chemicals, cement, …

A particular property of the Belgian in-
dustrial structure was its interdependence in
ownership and control trough a few major
holding companies, the dominant one being
the Société Générale de Belgique (SGB).
The portfolio of the latter holding contained
control interests in the power generation
companies, in the engineering-contractor
firms, and in the major industrial compa-
nies. An industrial firm with a lot of heat
consumption or in need for a lot of electric-
ity installed an own power plant, often in
co-operation with the power company of
the region. Back-pressure and extraction-
condensing CHP plants were wide-spread
in industry. Part of it was independent-
CHP, and part of it partner-CHP.

In the 1960’s the development changed.
The foreign investments (German chemical
industry, American car assemblers, major
oil companies, etc..) eroded the dominant
position of the Belgian holdings. In the
electricity sector major changes occurred,
such as integration and concentration of
power supply, also opening the path to in-
creases in scale and to the instalment of
nuclear stations. The auto-generation of
electricity was no longer considered as an
efficient solution, and a number of on-site
plants closed or were integrated in the
power companies.

Utility CHP got little development in
Belgium because of lack of extended heat
distribution networks, except for two in-
dustrial steam networks (Aalst, Verviers)

mainly supplying textile factories, and for
some small hot water systems (Ghent, Ant-
werp-Luchtbal ended in 1987). Heat distri-
bution in urban areas was studied exten-
sively in the national Energy R&D pro-
gramme (1976-1987), with extensive case
studies on the cities of Brussels, Ghent,
Louvain. However, district heating got no
investment money because the energy sec-
tor preferred to change over the city gas
networks to natural gas and to extend the
gas networks. Also the urban structure of
Belgium is not well suited to set up heat
distribution systems.

In the 1981 to1988 discussion on the
further expansion of the nuclear production
capacity in Belgium, CHP was often pro-
posed as an alternative path to provide
power (and heat) in the future. Advance-
ment in the field was absent, and the dwin-
dling of CHP-generation continued when
out-lived plants were not replaced by new
equipment.

In 1987-88 the minister of Economic Af-
fairs (Philippe Maystadt) ordered a study13

to investigate the barriers to CHP and to
assess the potential of CHP developments
(mainly in industry). Several barriers were
identified, the major ones being the tariff
regulations on surplus, make-up and back-
up power. It was shown that the exigencies
towards decentralised power generation
were unduly tough for delivering power to
the grid and that the reward always was
very low. It was also clearly revealed that
the tariffs applied for back-up power were
based on the wrong principle, and would
lead to a complete blocking of independent

                                                
13 Verbruggen A., Dhollander H., Knooren H.

“Tarificatie van elektriciteit uitgewisseld tussen
het centraal net en decentrale producenten”, Uni-
versity of Antwerp, 1988, 35 p.
Verbruggen A., Dhollander H., Marcelis C.
“Schatting van het warmte-kracht potentieel in
België”, University of Antwerp, 1988, 134 p.
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large-scale CHP-development in industry.
Following the studies, the CCEG adapted
some of the tariffs and regulations in March
1988, making CHP more feasible for small-
scale units (customers up to a consumption
of 1 MW). The barriers to large-scale CHP
remained there, and in particular the low
feed-in tariff and the back-up tariff made
independent deve lopment very unlikely.

With a detailed model simulating the
profitability of CHP-investments, the po-
tential market was assessed (Table 5-18).
By definition a potential is contingent on
the conditions that determine its growth.
The analysis was performed assuming fuel
prices once stable at about 3.75 €/GJ and
once high at about 7.50 €/GJ (looking back

today, the stable ones became true). For the
grid connection, three options were ana-
lysed: 1/ the power sector tariffs are main-
tained; 2/ the tariffs are based on standard
tariff conditions (e.g. an independent pro-
ducer can buy complementary electricity at
the same tariff normal customers of the
same class can); 3/ tariffs as in the standard
case but the feed-in tariff is improved be-
cause it takes into account the benefits of a
decentralised delivery by distributed gen-
erators. From the investors point of view
the potential was assessed when the profit-
ability hurdle was set at a pay-back term of
5 years, or at the more relaxed IRR of 12 %
over the lifetime of the projects.

Table 5-18: Assessed potential for CHP development from 1986 onwards in the Belgian
industry (except coal mining and steel, because of the bad economic perspectives): % of

electricity use covered by CHP power* at stable /high fuel prices

Profitability requirement of the independent investor
Pay-back < 5 years

Fuel stable / high price
IRR > 12 %

Fuel stable / high price
Power sector tariffs 6.3 / 0.0 28.0 / 14.2
Standard tariffs 20.7 / 15.4 33.5 / 22.1
Improved tariffs 34.6 / 16.7 38.2 / 37.0
* When the study was carried out independent generation in industry covered

5.5 % of the industrial power consumption; this number has to be sub-
tracted from the % in the table to find the additional potential

The results of Table 5-18 confirm the
high sensitivity of the potentials for the
investigated determinants. First, the stan-
dard profitability requirements by industrial
investors for this type of non-core projects
have an enormous impact. Only when
similar criteria as in the power supply sec-
tor would prevail (i.e. the famous pay-back
gap is assumed to be overcome) the other
barriers have a lesser impact (last column of

Table 5-18). Second, the applied grid tariffs
determine widely the extent of the potential.
With the tariffs applied by the sector no
additional expansion was assessed eco-
nomical, and at high fuel prices it was ex-
pected that the existing plants even would
go out of business. Improved tariffs open a
bright perspective for CHP, but the sensi-
tivity to fuel price hikes remains very im-
portant. Especially in Belgium this sens i-
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tivity is high because the central power
system consists of about 60 % nuclear gen-
eration.

The conclusion of the study was that the
potential ranges from 0 GWh up to a share
of about 35 % of all industrial electricity
consumption (except coal and steel).

Summarising, one learned:
§ There exists a significant CHP potential in

Belgium, however fully dependent on grid
connection and tariff conditions, and very
sensitive to the stringency of imposed prof-
itability criteria 14

§ The power sector had little interest in CHP
applications. On the one hand the vision
that power supply was a business of ever
increasing (nuclear) economies of scale was
still dominant. On the other hand, the pres-
ervation of monopoly positions in genera-
tion was an important driver.

By the end of the 1980’s important new
developments saw light, and changed the
perspectives for CHP in the 1990’s:
§ The winning, transport and distribution of

natural gas has been expanding continu-
ously, and the gas grid now accesses most
places in Belgium, in particular in Flanders
and Brussels.

§ Gas conversion technologies were renewed
and improved significantly, in particular the
(aero-derivative) gas turbines and the (die-
sel-derivative) gas engines.

§ Criticism on large-scale power technologies
was growing because of proliferation and
safety reasons (nuclear) and because of en-
vironmental impact and climate change rea-
sons (coal).

§ Thatcher and Reagan-economics empha-
sised the benefits and opportunities of free
markets, and diminished the public accept-
ability of monopolistic behaviour. In the

                                                
14 One reminds here the discussion on the famous

“pay-back gap” barrier, i.e. energy demand re-
duction projects have to meet much stricter prof-
itability standards than energy supply extension
projects.

UK, by 1989 the power market had been
liberalised, and this model was promoted by
the European Commission and by the
World Bank.

5.7.3 CHP-development since 1990

With the state reform of August 1988,
more authorities in energy were assigned to
the regions, e.g. energy end-use. The inter-
est in CHP was growing in Flanders and in
Wallonia, also because it was observed that
the Netherlands were investing in a major
CHP expansion as an alternative to large-
scale power plant extension and as a means
to save energy. In Flanders VITO took over
the know-how of the university of Antwerp,
and in Wallonia know-how was built up in
private offices such as Institut Wallon and
Econotec.

Quite early in the 1990’s it was also un-
derstood that an active CHP-promotional
entity was necessary to level the playing
field for CHP in Belgium15. Together with
the federal ministry it was investigated to
set up one promotional entity, but later on
the two regions each established their own
offices (Flanders: COGEN Vlaanderen;
Wallonia: COGENSUD).

The statistics on CHP plants and on their
working have not been collected systemati-
cally over a longer period, partly because of
the blurred line between condensing and
CHP operation of extraction-condensing
plants and partly because of the independ-
ent character of some of the operators. Sta-
tistics are improving during last years, and
                                                
15 Again the Netherlands were the enlightening

example, where the promotional office PW/K
(under presidency of Ton Van der Does) had
changed the regulations and agreements in fa-
vour of CHP significantly. PW/K and his presi-
dent were also the driving forces to found and
develop COGEN Europe as the influential pres-
sure group, setting CHP on the EU scene.
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the recent numbers are quite representative
of the evolution of the technology.

Figure 5-9 shows the installed CHP ca-
pacities (MWel) and the co-generated elec-
tricity (GWh) in Belgium over the years
1991-2000 with observations on the year
1995 missing.105 The capacity of 578
MWel in 1991 generates 1754 GWh of
power in 1991. There is a nearly steady
growth in the capacities installed up to 1538
MW in 2000.

The electric output of the plants is more
erratic. It declines from 1991 to 1992, but
afterwards the trend is always upwards,
with a very sharp rise in 2000 reaching
5445 GWh, following the firm extension in
capacity during the year 1999 that adds to
1538 MWel in 2000.

Figure 5-9: Installed capacity (MWel) and generated power (GWh) in Belgium (1991-
2000)

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

0

1000

2000

3000

4000

5000

6000MWel
GWh

Source: Institut Wallon

The data on installed capacities can fur-
ther be explored with the help of more de-
tailed statistics as provided by COGEN
Vlaanderen106. Figure 5-10 shows the
(modern) gas turbine CHP capacity in-
stalled in Flanders. The growth has been

significant from the mid 1990’s onwards.
Beginning 1990’s the start was given by the
oil company Exxon by its plan for a 36
MWel LM6000 gas turbine in its Antwerp
refinery. Due diligence of the project pro-
posal highlighted an independent operation
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could be jeopardised by the high tariffs for
back-up power, and after negotiation with
Electrabel a new partnership was born. The
partnership entails a particular sharing of
the investment burden (Electrabel mostly
covers the ‘electric’ part of the plant, and
the industrial partner the ‘heat’ part). In
operation, the electric part of the plant is
considered as integrated in the central
power system. It follows that the electric
tariffs for the industrial plant are not
changed in principle (i.e. it continues to buy
all its power at the grid, even when most or

all of the physical power is supplied by the
CHP-unit), and so there is no more a back-
up issue for the industry. The benefits of
CHP-operation are shared, and the share is
received by the industry mainly by the de-
livery of “cheap” heat (compared to sepa-
rate heat production).

All the gas turbine plants in Flanders are
invested and operated as joint initiatives by
the power companies (Electrabel-SPE) and
the industrial client (many of them in the
chemical industry).

Figure 5-10: CHP capacities in gas turbines (Flanders 1996-2001)
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The development of engine-driven CHP
installations is shown in Figure 5-11. The
figure bars show the shares of the capacities
owned and operated by independents and
the ones realised by the power companies
or in partnerships with these companies.
Here the take-off started earlier than for the

gas turbine units, and was led by the inde-
pendent generators. The power companies
came in since the mid 1990’s and by the
end of the century they sign for most of the
new projects. Not shown in the picture is
the evolution towards larger units.
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Figure 5-11: CHP capacities Flanders engines
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Figure 5-12: Engine CHP capacities along fuel type (Flanders 1990-2001)
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Independent generators are still active in
the sector because tariffs for smaller pro-
ducers are more in line with standard tar-
iffs, and in particular back-up power prices
are capped.

Figure 5-12 shows that natural gas has
become the dominant prime mover in the
CHP engine market, while diesels were
more widespread until 1994. This is made
possible by the development of the natural
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gas versions of their engines by most
prominent diesel manufacturers. In Belgium
the electric companies mostly also control
the gas distribution, and natural gas is then
the evident preferred fuel, backed further by
its wide availability and its clean combus-
tion properties.

With the statistics on CHP in Belgium
(Figure 5-9), we can explore the technical
performance of the CHP sector. Figure 5-13
shows the average output of the CHP plants
while converting the fuel. By the first law
of thermodynamics it is given that fuel in-
put = power output + heat output + losses.
The structure of the outputs before 1995 is
rather erratic, and a further investigation of
the data may be warranted (in particular on
the years 1992 and 1993). After 1995 the
data series are more stable: the electric out-
put share is approaching 20 % (the electric
efficiency), the heat output (or efficiency) is
declining from about 60 % in 1996 to 45 %
in 2000, giving more way to losses.

Figure 5-14 is based on the same data as
Figure 5-13, but highlights the quantitative
(total or thermal efficiency) and the quali-
tative (power/heat ratio) performance of the
CHP stock in Belgium. The gain in quality
shown by the raising power/heat ratio by
the end of the 1990’s is offset by a loss in
overall efficiency, mainly because heat out-
puts fell dramatically.

When the average performance of the
CHP stock is compared to separate genera-
tion opportunities at assumed efficiencies of
50 % for power generation and 90 % for
heat generation, the quality factor falls short
of 1.0, expressing that the average CHP
stock is not matching the state-of-the-art
power and heat energy conversion techno l-
ogy.

On the one hand a lower than 1.0 factor
is a normal corollary of the blend of vin-
tages and particular applications that are
amalgamated into the entire stock at any
given year. The average efficiency of the
thermal Belgian central power generation
falls also short of 50 % efficiency. Moreo-
ver, CHP units often fulfil special duties or
are installed to save energy that otherwise
would have been lost anyhow (e.g. install-
ing a back-pressure turbine between the
high and lower pressure steam networks on
an industrial site; e.g. making use of bio-
mass waste streams on site).

On the other hand, it requires further in-
vestigation and attention that the quality
factor falls below 1.0 in the last years of the
1990’s and gives no sign to ramp up when
new plants are added (and presumably older
vintages are scrapped).
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Figure 5-13: Energy conversion in CHP units (Belgium 1991-2000)
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Figure 5-14: CHP performance in Belgium (1991-2000)
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5.7.4 Policies and Measures promot-
ing CHP

CHP in Belgium has been favoured a lot
by scientific circles and by social and envi-
ronmental organisations, however without
discretionary power over the development
of the energy sector. The number and the
strength of policy instruments and meas-
ures to promote CHP have been limited,
but the situation is improving over the last
years.

1. Grid connection and tariff cond itions
This major determinant of CHP profit-
ability has evolved from absolutely
hostile towards distributed and inde-
pendent electricity generation (before
March, 1988) to less hostile but still
contravening (especially large-scale)
independent initiatives. In March 1988
following a detailed analysis of the
mechanisms in place, important
changes were adopted, but a real turn-
over was not on the agenda. Since then,
minor improvements16 have been ac-
cepted, without however arriving at
conditions that are favourable for inde-
pendent CHP development.

2. Investment subsidies
In Belgium, there has been no system
(as in the Netherlands) of direct subsi-
dies to support the infant CHP industry

                                                
16 One of the improvements (July 1998) is the drop

of the overall obligation for distributed genera-
tors in the low-voltage network to install a sepa-
rate cable towards an accessible transformer in
the grid. Another improvement (July 1998) on
the high rates of back-up power from the grid is
a discount that however depends on the opera-
tional characteristics and on the scale of the
CHP capacity relative to power demand on site.

in its growth. In Flanders, the general
system of subsidies for industrial in-
vestments has been greened in 1993.

3. Discount on natural gas as CHP prime
mover
In the Netherlands there was a fierce
debate about the price difference in de-
livering gas to the central power plants
and to CHP plants. The argument of
the latter was that all gas delivered for
conversion in power should carry the
same price tag. CHP interests won this
debate.
In Belgium, since April 1997 new gas
driven independent CHP plants that
obeyed particular constraints, could re-
ceive a gas price discount of at maxi-
mum 0.50 €/GJ. The discount varied
from 0 to this maximum along the
quality of the CHP process (compared
to a CCGT of 55 % efficiency at the
electric side and to a gas boiler of 90 %
efficiency at the heat side). The regula-
tion is valid for gas contracts signed
before December 31st, 2001 with a
minimum duration of 5 years.

4. Promotional organisations
The regional governments in co-
operation with the federal government
and the power industry established
promotional offices for CHP. In
Flanders COGEN Vlaanderen receives
a yearly grant of about 150.000 €, and
collects systematically statistics and
documentation on CHP. Seminars and
visits are organised, and a platform is
created to exchange information and
points of view. The organisation is not
yet developing pressure to significantly
improve the crucial determinants of
CHP profitability (e.g. tariffs and other
grid connection conditions).
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5. Certificate systems (proposed)
Flanders and Wallonia are both deve l-
oping regulations to promote green
electricity. 107 Alongside this regula-
tion, there is also attention to promote
(qualitative) CHP. In Flanders a sepa-
rate regulation analogous to the green
certificates is under way. Wallonia will
include CHP in its regulation for green
electricity. While one certificate is as-
signed for every MWh green electricity
(wind, small-scale hydro), standard
CHP will get 1 certificate per 5 MWh
co-generated, while biomass driven
CHP projects will receive 1 certificate
per 0.5 MWh electricity generated. The
regulation is planned to take off by
October 1st, 2002.
The Flemish regulation addresses
qualified CHP-plants in Flanders, i.e.
plants that save at least 5 % energy
compared to separate generation. Ref-
erence efficiencies of separate genera-
tion are for electricity respectively
55 % when the CHP-plant is connected
beyond 15 kV and 50 % below 15 kV,
and for heat respectively 90 % when
the CHP plant delivers hot water and
80 % when it delivers steam. The effi-
ciencies of CHP-units smaller than 200
kW are assessed from the design char-
acteristics; the larger ones are meas-
ured on inputs and outputs, also look-
ing after energy consumption by aux-
iliaries in order to quantify net outputs.
For every co-generated MWh in a
CHP-plant in Flanders one certificate is
assigned.
From 2004 onwards, electricity suppli-
ers must annually trade in at the regu-
lator’s office a number of CHP-
certificates commensurate to the elec-
tricity sales of the previous year.
The %-target starts at 6.96 % in 2004,
over 11.13 % in 2010 to 14.57 % in

2014 (but on evaluation in 2005 the
targets can be enhanced from 2007
onwards). A fine or penalty will en-
force the acquirement of CHP-
certificates by the suppliers.

5.7.5 Future Role for CHP

In many GHG emission reduction plans
a large share of the reduction in the future
is assigned to CHP development 17. Also
the development of CHP has often been
proposed as an alternative for nuclear ex-
pansion108, or more precisely as gap-filling
in the future when nuclear power is to be
phased out. Indeed, CHP is part of the so-
lution but how large this part is and under
what conditions it will realise, is dependent
on how determinants of CHP profitability,
and therefore of its reach, will develop or
will be set politically.

As we mentioned in the Introduction of
this paper and discussed extensively in
several published papers, CHP is charac-
terised by a paradox. First and before all,
CHP only can exist and function when
there are heat loads that can be served.
Without such loads, there is no CHP and
one cannot realise the overall high thermal
efficiency of combined generation. Second
and as important, CHP must maximise
electricity outputs in order to safeguard the
quality of the process. If not, CHP cannot
compete with electricity only plants that
steadily have been improved in efficiency
with frog-leaps by technical break-troughs
in e.g. gas turbine technology (CCGT).

In a nuclear phasing-out context, one
questions the role of CHP as a viable alter-
native to the power supply from the nu-
clear stations. Already in the late 1980’s /
                                                
17 See e.g. the Netherlands, but also the Belgian

‘Climate Plans’.
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beginning of the 1990’s the role of nuclear
power in the mitigation of climate change
has been debated109.

As most observers agree the generation
of a bulk load of electricity by nuclear re-
placing fossil fuels and in particular coal
will result in an overall lower emission of
carbon to the atmosphere.110 This simple
observation however does not free us from
the discussion how much nuclear is war-
ranted in a particular electricity economy.
In the 1980’s we participated in the Bel-
gian debate and summarised some of the
findings in a policy paper of 1990.111 The
electricity economy considered was the
Belgian one, although in a present opening
of European markets one perhaps has to
evaluate policies from an integrated Euro-
pean perspective.

The other simple observation about nu-
clear’s role in the GHG mitigation is the
limitation of the technology to the bulk
supply of base-load electricity, and as such
limited to a maximum of 0.66 * [0.15 ~
0.30] (the share of bulk power in total
power generation * the market share of
electricity in the secondary energy mar-
kets) or about 10 ~ 20 % of the problem.
When nuclear wants to be a larger part of
the solution one has to extend market
shares of electricity, and this can be ques-
tioned as being the right policy. One can
structure the discussion when considering
some numbers.

Let us take a highly nuclearised system
with 2/3 nuclear generation and 1/3 ther-
mal (mix of coal, oil and gas) for the in-
termediate and peak loads. When the fossil
part exhausts 750 gCO2/kWh, the average
emission of an average kWh of the system
is 250 gCO2/kWh (assuming nuclear gen-
eration to be fully carbon free).

Can such average kWh compete with
direct fossil firing in supplying heat loads?
Abstracting from transport and distribution

losses, a natural gas fired heating supply
can easily meet the job at 220 gCO2/kWh
(with a CO2 content of natural gas of about
200 g/kWh and a combustion efficiency of
~90 %). Oil combustion will emit about
300 g/kWh. If one takes the average of
both numbers separate heating brings along
260 gCO2/kWh.

Can CHP offer a better alternative? It
depends of course on the efficiency of the
CHP process and on the chosen references.
We consider a gas-fired CHP plant with an
electric efficiency of 34 % (moderate!) and
a heat efficiency of 52 % (overall 86 %)
and the reference separate CO2 emission at
250 gCO2/kWh for power and at
260 gCO2/kWh for heat. One finds that the
substitution effect of burning one kWh gas
in the CHP plant (200g CO2/kWh) equals
220 gCO2. This is not spectacular, but it
also shows that CHP is also the better al-
ternative than a highly intensified nuclear
electricity supply for addressing the green-
house challenge.

5.7.6 Concluding Evaluation

1. CHP development has been modest in
Belgium
Due to a mix of physical, economic
and institutional factors, the develop-
ment of CHP has been retarded with a
couple of years compared to the lead-
ing countries such as the Netherlands
and Germany. Distributed generation
has been blocked up to the beginning
1990’s by strategic behaviour of the
major incumbent power companies,
and with discriminatory grid access
conditions (tariffs) as the levier.

2. Since 1995 CHP in Belgium is deve l-
oping at average pace
Figure 5-9 to Figure 5-11 show that
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CHP capacity is growing as do co-
generated heat and power. Modern gas-
turbines and (gas) engines are added,
although their positive impact on effi-
ciency and quality is not reflected in
the statistics of recent years. Compared
to the high consumption of heat in the
Belgian industry and in built-up areas
and compared to the growth of CHP in
neighbouring countries, the develop-
ment pace in Belgium is not high.

3. Partnership CHP, led by the power
companies, is the winning ownership-
control structure
There are no signs of any interest for
utility CHP combined with heat distri-
bution network investments. Up to the
mid 1990’s most (limited in number
and scale) CHP units were built and
operated by independent generators for
meeting own power and heat loads, and
with capacities limited to the lower
bound imposed by one of both loads.
After the power companies changed
minds and considered on-site CHP and

distributed generation in general as part
of their capacity mix, partnerships with
stable heat consuming industries and
organisations were set up. Because of
the prevailing conditions for network
connection, partnerships are mostly the
only financially attractive alternative
for who is willing to install CHP.

4. CHP opportunities are generally real-
ised in a very prudent way
In a lot of projects, half or less of the
heat loads is covered by installed CHP
capacity and almost certain load
growth in the future is neglected, be-
cause dense utilisation of the plant is
preferred (high load duration) and plant
modulation in operation is avoided.
The main advantage of prudence is the
robustness of the return on investment
against negative exogenous evolutions,
such as contracting heat demands. The
drawback is that a significant share of
CHP opportunities is foregone.
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5.8 Information/training/edu-
cation (I / E / T) policy in-
struments

Marloes Bakker & Hans Schneider, CEA

5.8.1 Introduction

Next to the economic, regulative, legis-
lative instruments, communication instru-
ments, or “Information, Education and
Training (IET) instruments” comprise a tool
for reaching significant reductions in en-
ergy-use. IET instruments have been ge t-
ting more and more the attention over the
past few years. Even in the Kyoto Protocol,
communicative instruments are mentioned
a means to reach the targets set18.

IET instruments can try to create aware-
ness on an issue, can inform people, can
attempt to influence values, beliefs and
opinions and can try to directly influence
behaviour either by pointing out possible
actions or by persuasion or argumentation.

Examples of manifestations of IET in-
struments are:
• Awareness raising campaigns,
• Promotional campaigns for specific

products or behaviours,
• Product certification / labelling,
• Educational programs,
• Training and instruction,
• Pollution inventories,
• Advice, consultancy,
• Providing feedback (monitoring, re-

porting, audits, benchmarking),
• Codes of conduct

                                                
18 Article 4(1): all Parties should ‘promote and co-

operate in education, training and public aware-
ness related to climate change and encourage the
widest participation in this process, including
that of non-governmental organizations.’

• Best Practices, Modelling, Example
setting,

• Demonstration projects.

Voluntary Agreements

In this chapter we will regard voluntary
agreements also as an IET-instrument, al-
though it is often regarded as a separate
type of instrument (for instance: Gunning-
ham & Garborsky 1998).

Voluntary agreements often have a large
communicative quality in the sense that
participants first have to be made aware of
the necessity of instruments, secondly some
coercion of peer group pressure is needed
or alternatively, negotiations are needed to
ensure compliance to the agreements. In-
formation exchange is crucial in this kind of
processes.

Target groups

IET-instruments can be aimed at differ-
ent target groups:
1. Energy consumers, both grown-ups and

children,
2. Professional energy users, responsible

for the energy consumption in their pro-
fessional situation,

3. Decision makers, who can decide on
investments, energy-management,
codes of conduct and so forth in their
organisation,

4. Intermediaries, that is parties with a
potential for reaching and influencing
the previous mentioned three target
groups.

IET instruments are mostly used as
complementary instruments, next to eco-
nomic, regulative or other instruments. A
government can give IET instruments the
following place within the current policy112:
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• To justify other instruments19

• To raise awareness to let people change
or adapt their beliefs or values20

• To reduce the costs of other instru-
ments21

• To educate

• To make people aware that they can
have a legal obligation to deal with en-
ergy efficiency

• To inform people about existing preven-
tive and adaptive strategies

Apart from this complementary use of
IET instruments, they are often uses as a
means to directly influence energy related
behaviours. For instance campaigns on pru-
dent driving or on the economic use of
heating and ventilation.

5.8.2 Position of IET instruments
within current policy

In most Western countries IET instru-
ments have an explicit role within climate

                                                
19 Other instruments like direct regulation, eco-

nomic instruments or voluntary agreements will
internalise the external costs

20 However, the change of creating ‘free riders’
with this approach, is very big. This group of
people will only change their behaviour when
there is a fine on ‘wrong’ behaviour. This is why
communicative instruments are more and more
used to guide other instruments that want to
bring about change in behaviour.

21 When the structure of values change, the costs to
reach the targets for emission reduction could be
reduced through other policy instruments. The
elasticity of the demand (the change of the de-
mand for a specific product, caused by a ma r-
ginal small change in the price of the product)
for GHG-generating products would increase so
less higher increases in price would be necessary
to restrain people from consuming these prod-
ucts.

policy. Below, we will present summaries
of the deployment of IET instruments in
some Western countries. The summaries
are based mainly on the Third National
Communications submitted to the
UNFCCC22.

Belgium
113

In the Federal Plan for Sustainable De-
velopment (FPSD), the Belgium govern-
ment stresses that an effective policy of
combating climate change cannot be
achieved without the support of the public.
The FPSD provides instruments taken in
the area of limiting energy consumption by
a wide dissemination of information aiming
to modify consumers’ behaviour.

In the Walloon Region, a series of ac-
tions based on communication and public
awareness are integrated in the Action Plan
for Climate Change. These actions are inte-
grated into the existing structures for mak-
ing people aware of environmental issues;
they are aimed at both the general public
and specific target groups.

In the Flemish region, the theme of envi-
ronmental education is explicitly included
in the MiNa plan 1997-2001 (The Flemish
programme for environmental policy). The
aim is to develop an Environmental Educa-
tion (ERE) network, to introduce environ-
mental education into schools, of being
vigilant about quality, to introduce ERE in
public authorities, to promote ERE in non-
school target groups etc. The majority of
public awareness actions relating to the
rational use of energy are implemented un-
der the CO2/RUE Plan.

                                                
22 With exception of Germany. For this country, we

used the Second National Communication be-
cause the Third Communication just became
available know and could not be integrated any
more.
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France114

The French parliament is convinced that
there is a need to inform citizens and train
workers and decision-makers concerned in
order to fight the greenhouse effect. France
is accomplishing this by educate children in
the primary, secondary and higher educa-
tion and by national information cam-
paigns.

Germany 115,116

In the first half of the 1990s, the topic of
‘climate protection’ has been a focus of
environmental education, reflecting the
general public discussion on global climate
changes. The Federal Government and the
Länder Governments, NGOs, the media,
local authorities, consumer associations and
advice centres carry out a wide range of
activities aimed at providing information
and building awareness about climate pro-
tection and energy efficiency.

An important feature of the German na-
tional policy, is the federal structure and the
importance of regional and local actors.
Particularly in the field of training, this dis-
tinction is very clear. Energy policy falls
under the competence of the Federal Min-
istry of Economics and the related Minis-
tries of the Länder governments. Some
Länder pursue the policy of information,
motivation, advising and training in a very
active manner.

The Netherlands
117, 118

Since 1973, change in behaviour of con-
sumers has been an integral part of projects
and campaigns for energy efficiency in the
Netherlands. From 1979, the National Envi-
ronmental Action Plan included the direct
approach towards consumers and their be-

haviour. In the same year, the First Energy
Memorandum (“Energienota”) also made
note that change of behaviour was a part of
energy-policy.

In 1998, the Dutch government decided
that the implementation of communicative
instruments was necessary in order to pro-
mote sustainable energy119.

Recent policy aims at revitalising public
interest. The emphasis in communication
has shifted over the past two decades from
creating awareness of the problems to
gaining and maintaining support for imple-
menting solutions. Nowadays, not only na-
tional or international policies are stressed
in communication, but also practical and
easy-to-implement solutions for e.g. house-
holds and other involved parties.

Dutch IET instruments are mostly sup-
portive to current policies and try to link
with existing instruments.

United Kingdom120

The UK Government wants to ensure
that advice and information on energy effi-
ciency is easy available to everyone. The
UK Government and the devolved admini-
strations believe that education, awareness
and training at all levels is an important
element of action on energy efficiency.
Programmes to raise the public’s awareness
of climate change issues have been greatly
expanded. Climate change issues are in-
cluded throughout the UK’s education sys-
tem, often under the wider banner of sus-
tainable development. The UK government
and the devolved administrations are deve l-
oping and funding major public information
campaigns on climate change and other
environmental issues.
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5.8.3 Outstanding examples of IET
instruments121

In this chapter, we will discuss the some
outstanding examples of IET instruments
implemented in Belgium, France, Germany,
the Netherlands and the UK. It should be
noted, that the impact or an quantitative
evaluation of IET instruments is not com-
monly executed.

For a more general description, see An-
nex A. For an extensive overview, see An-
nex 6-1: Policies and Measures per country,
based on the same references as Annex A.
For a comparison of measures implemented
/ planned in Belgium and the regions com-
pared to implemented / planned measures in
other countries, see Annex 6-2.

Belgium

Rational Use of Energy – Fund

Because on April 1, 1996, 1 ct per kWh
electricity was earmarked for actions to
promote the rational use of energy, a cam-
paign started that ran from April 1996 until
December of 1998. The goal was to make
householders act more energy-conscious by
making them aware of the possibilities of
saving energy and money. The target group
was all Belgian households, with the focus
on Flemish households. A direct result was
energy saving of 73 GWh in Flanders. Ind i-
rect results could not be quantified. At the
end, it became clear that Flanders used
more than the budget provided. In the
Walloon Region and in Brussels, only part
of the budget was consumed. Probably, this
was caused by the fact that only Flanders
has an organisation that co-ordinates the
actions. This stresses the importance of a
similar umbrella organisation in the other
regions. It was however evident that finan-
cial incentives attract the attention and is

the most important reason for people to
save energy.

Compact Fluorescent Lamps

The government set up an energy con-
sciousness programme. The electricity dis-
tributors supported the programme by pro-
moting the use of compact fluorescent
lamps (cfl’s). They used mailings, regional
television, and distribution of brochures
through common places like libraries and
local government offices for the distribution
of special colourful brochures. Buyers got a
price reduction of about 30 % at the pur-
chase of CFLs.

The target group was all Flemish house-
holds and the target was to introduce ‘ra-
tional use of energy’ in households and
reduce the electricity consumption by
making householders familiar with the ex-
istence and possibilities of compact fluores-
cent lamps. The result of this campaign was
a remarkable increase in the sale of com-
pact fluorescent lamps between 1995 and
1998; the target group was reached indeed.

The conclusion can be made that to grant
a subsidy to households that buy CFLs in-
stead of ordinary light bulbs was a success-
ful intervention. Even after the premium
stopped, the householders continued to buy
the lamps. Nevertheless, the brochure could
have an ongoing impact if it remains in the
households as reference material. Since this
is not likely a procedure, it is important to
have a yearly distribution of brochures.

Germany
122

Environmental Premium of the Municipal
utility Kiel

In 1991, this Premium Programme
started. The intervention was that private
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households, which used less energy relative
to the previous year, received a financial
reward. To get the premium they had to
read their electricity bill carefully and go to
the municipal utility to apply personally for
the premium. The premium amounted from
30 DM (more than 5 % energy saving) to
50 DM (savings about 10 %). Information
was presented in local newspapers and
magazines. The municipal utility organised
information events and specialised retailers
asked customers to pay attention to the
campaign.

The results so far are: 7150 households
had energy savings of more than 5 %. 5300
saved more than 7.5 % and 17.000 more
than 10 %, but only 958 households (ca.
1 % of the target group) applied for the
premium.

However, it became apparent that par-
ticipants saved energy already before the
premium-system started. For most custom-
ers the premium was not the main factor for
energy savings but it acted as additional
reinforcement. It can be concluded from
this campaign that low financial benefit and
high personal effort to get the benefit hin-
dered the customer's motivation.

Eckernförde tariff experiment

From January 1995 until December
1996, the following experiment was carried
out in households. Households participating
received equipment, especially the electric-
ity price signal box which displayed the
actual price at nine levels. Electricity prices
rose from 11,8 Pf. to 70,8 pf. per kWh.
They also received an information-booklet,
containing descriptions of the operation
mode, the technical equipment, the objec-
tives of the intervention and recommenda-
tions for realising financial advantages. The
results were:

§ Participants saved an average of 4,4 % of
their average electricity costs.

§ Participants reacted to the price-signal by
shifting the time of usage and thereby
shifting load. This led to new habits.

§ The rate makes it possible to control envi-
ronmental pollution through electricity-
costs.

Some remarks that have been placed af-
terwards are that the feedback was highly
personalised (high ego-involvement), so
each participant felt that utility took care of
him/her and it increased the readiness to
change behaviour.

France123

High school program

With this program, France tries to estab-
lish energy saving behaviour in schools. It
started in 1995 and is still ongoing. The
targets are to stimulate energy saving be-
haviour in schools and find ways to encour-
age new behaviour. 160 High schools in the
region were selected for this program. So
far, concrete results are not available yet,
but it can be said already that there is an
impenetrable decision-making process that
makes it very difficult to bring about
changes.

Negawatt House

By means of a permanent exhibition
"The Negawatt House, or how to reduce
your energy consumption by half" from
1998-2000 in an ecology centre, the public
was informed about energy saving and at
the same time increased their knowledge
and awareness of ecology in everyday life.
Currently, a travelling version of the exhi-
bition has been set up and a book has been
published. Results so far are that 25 000
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visitors for the permanent exhibition (in 2
seasons) 4000 copies of the book sold and
also 4000 copies of the second edition. The
book got many references in the media.
There is no official evaluation of this proj-
ect, except for the several positive remarks
from visitors to the exhibition and readers
of the book.

The Netherlands
124

MJA’s

In order to improve energy efficiency,
the Dutch government is concluding Long
Term Agreements (Meer Jaren Afspraken
or MJA’s) with certain subsectors on en-
ergy conservation. A MJA is a voluntary
agreement between a specific branch and
the Ministry of Economic Affairs or the
Ministry of Agriculture. This has been done
since 1992. With a MJA, the branch obliges
itself to make an effort to improve their
energy efficiency within an agreed period
of time. The sectors, with which agree-
ments are signed, are very diverse: the in-
dustrial sectors, commercial service, agri-
culture and non-profit organisations.
Agreements are made with a sector, for
instance banks, hospitals and universities,
to reach a certain target in the next 10
years.

At the end of 1999, 29 MJA’s were
signed with the industry and 14 with non-
industry sectors. The industrial MJA’s in-
cluded about 1250 offices of companies and
a few dozens of branch-organisations.
These MJA’s represented a total of 586 PJ,
about 90 % of the total industrial energy
use. The non-industrial MJA’s are not uni-
form in the sense that the starting, end and
validity dates differ, so there is no complete
picture that can be given for these MJA’s.
However, it can be concluded that the in-
troduction and implementation of the

MJA’s has resulted in a doubling of the
pace of efficiency improvement compared
to unchanged policy125. The barriers that
MJA’s have taken away, or at least made
smaller, are the following:
§ Lack of knowledge about profitable saving

options decreased

§ Energy is put on the agenda’s of large en-
terprises

§ Support from management for energy sav-
ing has increased

The goal that was set for 2000, namely
20 % efficiency-improvement was already
reached at the end of 1999.

Benchmarking126

In 1999, the Ministry of Economic Af-
fairs and the Ministry of Spatial Planning
and Environment have signed a so-called
Benchmarking for Energy Efficiency to-
gether with organisations of energy-
intensive industries. The Benchmarking is
the follow-up of the MJA of the energy-
intensive industry and fits right in with the
agreements already made. Benchmarking is
aimed at the very large and energy-
intensive companies like Shell, DSM,
Corus, Akzo Nobel and so on. The Bench-
mark Agreement is supposed to achieve a
reduction of 60 to 130 PJ in 2012. The
agreement entails that the energy efficiency
of the process-installations of the industries
that have signed, will be the top 10 of the
most efficient in the world. In return, the
Dutch government will not raise the na-
tional energy-savings and –reductions de-
mands. The agreements end in 2012.

Almost every company that could join,
has joined the Benchmark: in total 97 en-
terprises from industry, representing 94 %
of the energy-use, and 6 from the electricity
production sector, good for almost 100 %
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of the energy-use in this sector. They repre-
sent 232 organisations with a total energy
use of 1060 PJ.

The most recent facts and figures for the
industry sector indicate that the Dutch in-
dustry indeed belongs to the top 10 % of the
world and continues to improve itself. For
the electricity production sector, the facts
and figures are not yet available.

BEAs

BEA stands for Branche Energie Aanpak
– Branch Energy Approach. In 1999, seven
branch organisations have signed an agree-
ment with the Ministry of Economic Affairs
and NOVEM. These branches have agreed
that they will make their branch more aware
of energy efficiency and that they will im-
prove their overall energy-efficiency. The
BEA was aimed at branches with small en
medium sized enterprises. Larger enter-
prises were submitted to MJA’s or the
Benchmark Agreement. The BEA ended in
2000.

Campaigns from the Energy Sector

MAP
MAP is the Dutch abbreviation of Envi-
ronmental Action Plan. It was set up for the
period 1991-2000 and is supposed to have
reduced 18.5 million tonnes of CO2 (Eiff et
al., 2001). Next to financial aid, for exam-
ple for efficient lighting, investment contri-
butions and energy saving fund, a consider-
able proportion of the budget was dedicated
to information and advice. Between 1998-
2000, in total there was spent € 290 million.
Energy companies financed their MAP-
expenditures from a legal raise of the en-
ergy-price, that they could collect them-
selves (not obligatory).
During the 10 years of MAP a lot of pro-

motional campaigns were carried out to
induce energy saving behaviour and to
promote specific subsidy schemes of the
energy sector (for efficient lighting, insula-
tion, efficient heating, etc.).
An especially effective instrument was
“Zuinig stoken, Zuinig aan”. A self moni-
toring programme for households that ran
for many years (and is still available). At
the height of the programme hundreds of
thousands households participated and
reached small but substantial savings.

MPI
From 1990 until the present, Gasunie 23 has
been actively involved by means of the En-
vironmental Plan for Industry in stimulating
the industry with energy savings. The
money was mainly spent on consultancy,
project support and research. When the
Benchmark Industry en the Long Term
Agreements are also in play, Gasunie will
act as consultant through MPI. For clients
of Gasunie, MPI is free of charge. Until the
spring of 2002, about 450 projects have
used the advice of the MPI.

Costs & work force of Dutch EE-
instruments127

In the 2002 budget of the Ministry of
Housing, Spatial Plannnig and the Envi-
ronment (VROM) a estimate is given of the
total cost of the climate policy at the Na-
tional level (that is the cost made by the
Ministries involved in the climate policy)
over the period 1998 – 2011. These total
costs amount € 2,2 billion. This is a mini-

                                                
23 N.V. Nederlandse Gasunie is a gas trading and transmission

company. Its primary activities are buying, carrying and
selling natural gas destined for the Dutch and export markets.
Two separate organisations are doing these activities.
Gasunie Trade & Supply is a trading company buying and
selling natural gas in the Netherlands and beyond. Gastrans-
port Services transports natural gas through the Dutch pipe-
line grid.
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mum estimate because it is mentioned that
the overview is not yet complete. Large
chunks within this total expenses are: the
subsidy scheme named CO2-Reduction
Plan: € 425 million; CDM € 737 million; JI
€ 442 million; Investments in Renewable
Energy € 181 million.

Large budgets for IET instruments
within these expenses are: Energy labelling
of passenger cars € 2,3 million, Support to
licensing authorities € 9,1 million and
(General) Communications on climate pol-
icy € 6,8 million.

In general, every Dutch province and
municipality can decide for themselves
what to spend on climate policy. We can
give a very rough sketch24 of the manpower
that a Dutch province spends on its total
energy policy. The province of Zuid-
Holland has 5 fte. who exclusively deal
with energy policy. Suppose they cost about
€ 100.000,- a year, these five employers
make up about 1 % of the total budget of
the province. It is not clear what part of this
budget goes to IET-instruments. When we
only look at municipalities, it can be stated
that for every 100.000 inhabitants, there is 1
fte. taking care of energy policy. However,
energy issues are incorporated within dif-
ferent sections of the municipality, so over-
all, there will be 2 fte. working on energy
policy. When we round of the total popula-
tion of the Netherlands to 16 million, we
can roughly state that about 300 fte. are
working on provincial and municipal en-
ergy policy.

Below, we will give an indication of the
total costs per year that the Dutch govern-
ment has to spend on the IET instrument
that were discussed above.

                                                
24 Based on our experience as consultants, not on

printed sources.

MJA (Long term voluntary agreements)
The MJA with the industry sector, that

run from 1989-2000 has cost € 159 million.
The responsible Ministry was that of Eco-
nomic Affairs, the executive bureau was
NOVEM. MJA at itself is not a costly proc-
ess. However, subsidies devoted to raising
awareness and transfer of knowledge are
extremely important for the establishment
of and the progress of the MJA’s. This is
less the case with investment-subsidies.
Especially the subsidies for CHP (until
1995, the Dutch government spent around €
24 million a year) make the total of energy
savings policy rather expensive 25.

Benchmarking
The benchmarking convenant will run

from 1999-2012 and has yearly implemen-
tation costs of € 2.3 million. The Ministry
of Economic Affairs is the responsible
ministry, the Commission Convenant
Benchmarking and the Verification Bureau
Benchmarking do the execution. An addi-
tional budget of € 13,6 million is available
for training of staff of provinces and mu-
nicipalities with respect to the application
of the Benchmarking convenant in the envi-
ronmental permits.

Information instruments for transport
For the sector ‘transport’, there are 6

subsidies in effect, all of which also heavily
rely on the information-part of this instru-
ment. Every subsidy costs the Ministry
about € 2.0 million a year. It is not known
what part of this is spent on the informa-
tion-part.

Agreements for Agriculture
The MJA that is signed with the green-

house-sector has run from 1993-2000. The
                                                
25 Eindrapportage Evaluatie MJA, november 1997,

Glasbergen et al.
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research for this MJA has cost € 23 million
in ten years, paid by the government. The
Agreement (convenant) with the same sec-
tor that run from 1997 and ends in 2010,
with the expected result of a 65 % energy
efficiency improvement compared to 1980,
costs € 4 million a year.

United Kingdom
128

“Are you doing your bit?”

This public campaign was launched in
1998 with the aim to motivate people to
take action to benefit their local and global
environment by making small but important
behavioural changes in their everyday lives.
Recent research reveals high levels of cam-
paign recognition and shows that people are
becoming increasingly aware of the envi-
ronmental impact of their actions. This is
due to the fact that the media coverage is
huge, namely by TV, radio adverts, press
advertising, high profile promotions in na-
tional media, poster sites, mobile exhib i-
tion, campaign literature and a website.

Action at school

This project started in 1997 with a pilot
and is still ongoing. Global Action Plan and
Devon Curriculum Advice developed a
one-year pilot programme for implementa-
tion in 5 schools in Devon. A total of 77
students, teachers, non-teaching staff, par-
ents, community volunteers and school
governors were trained and became 'Action
Team' members. The Action Team agrees a
programme of action, and receives support
in its implementation from GAP and spe-
cially trained community volunteers. GAP
also produces an Action at School pack
with advice on how to run the audits. It
contains case studies, ideas and sugges-

tions, plus materials for use in the class-
room. Each school carried out an energy
audit at initiation of the programme.

The results so far are that measurable
energy savings were achieved in two
schools, and behaviour change among par-
ents was also quantified. The pilot pro-
gramme showed that the approach was suc-
cessful in getting schools and their commu-
nities thinking about and taking action to
protect the environment. There was agree-
ment on the need to fully involve the
school's Senior Management Team in the
development of the project. There was a
general feeling that one year is insufficient.
A second year would allow more work on
awareness raising events, and would allow
the 2 energy audits to be carried out at the
same time of year. The schools were keen
to continue the work, and asked GAP to
help identify sources of funding for exten-
sion of their programmes.

A critical remark was also placed: there
was general consensus about the fact that
the project placed a heavy workload on the
Lead Teacher, and that this person needed
to be an experienced teacher and ideally
should be given protected time to run the
project. All the schools requested funding
for supply cover to make this possible, and
for expenses such as phone calls.

5.8.4 Belgium IET within an interna-
tional context

According to the available data Belgium
uses more IET-instruments than the Neth-
erlands, France or the UK.

Households: In comparison to the other
countries, Belgium has implemented rela-
tively many IET instruments aimed at the
household sector. However, a large part of
those instruments are not yet realised.
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Industry: Half of the number of instru-
ments is also implemented. Again, com-
pared to other countries, Belgium has im-
plemented relatively many I/E/T instru-
ments.

Tertiary: Belgium has implemented
relatively few instruments in the tertiary of

service sector. The UK has implemented
less.

Transport: Compared to the other coun-
tries Belgium has the most IET instruments
in place in the transport sector. More im-
portant, 4 out of the total 5 are ongoing.

Figure 5-15: Total amount of implemented IET instruments per country

5.8.5 Systematic approach to the use
of IET instruments

It is very tempting to ‘just’ start a cam-
paign whenever a energy saving measures
seem obvious but aren’t taken. A lot of
campaigns advocating energy measures
(with good arguments or attractive presen-
tations) fail to reach substantial results.

Reaching behavioural change through
policy is complex and there are many pit-
falls. Using IET to reach behavioural results

is even more difficult. Therefore a system-
atic and science based approach is needed.

In a systematic approach first of all the
type of behaviour to be changed need to be
identified. To change (unconscious) habits
op people (for instance taking long hot
showers) requires a different approach then
the changing of choice behaviour (as buy-
ing a refrigerator).

Below we will elaborate a bit on strate-
gies for changing choice behaviour to illus-
trate the implications for the use of IET
instruments in climate policy.
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Motivational drivers

First of al it is important to know what
essentially drives the behaviour of your
target group. In general you should know
what people find important in their life. For
instance during the last ten years the central
values of the Dutch changed significantly.
“Environment” was a major concern of
people at the start of the nineties, but nowa-
days “security” and “prosperity” are much
more important. Some environmental pol-
icy some failures can be attributed to the
fact that policy makers did not in time no-
ticed that shifts in central values.

Also motivational driver can differ in
behavioural domains. With respect to the
home a sense of comfort seems to be im-
portant and energy saving is not contradic-
tory to that. But in the domain of transpor-
tation convenience and time saving are the
important central drivers to behaviour and
energy saving seems not to heave a snow-
ball’s chance in hell…

Barriers

Even when an energy saving measure
can contribute to a strong motivational
driver barriers can arise that prevent the
wanted behaviours.

It is very important to define which bar-
riers exist for specific EE-measures in spe-
cific target groups. Barriers might be igno-
rance, prejudice of peer pressure. In such
cases an IET instruments might help. But
barriers can also be high costs, low benefits,
of regulatory of practical obstacles. In that
case other instruments might do better.

Figure 5-16 illustrates a (somewhat sim-
plified) model for conscious decision-
guided behaviour. The green box are the
elements in the mental process. The yellow
ovals are the way external force can help or
hinder this process. Any yellow oval can be

a policy instrument to help EE-related be-
haviour come in to practice.

The model can help to identify specific
barriers in a specific decision making proc-
ess. When that analyses is made one can
decide whether IET instruments could, at
least in theory, influence the behaviour. In a
lot of cases other barriers (social pressure,
lack of time or opportunity, lack of money,
large risks, etc.) might be so large that IET
can not be of any help.

When the decision is made that IET-
instruments can indeed play a role within
the current policy, there are some general
recommendations that should be taken in
mind (see annex B: General recommenda-
tion for implementation of IET-
instruments).
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Figure 5-16: Behavioural model with policy instruments to promote and facilitate spe-
cific behaviour.
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5.8.6 Dutch lessons learned

To get some ideas of what kind of IET-
instruments could be useful for the Belgium
Energy Efficiency Plan, we will show some
successes and failures accomplished by the
implementation of certain IET-instruments
in the Netherlands. We will try to explain
the factors that have played a role in the
final effect of these IET-instruments. It
should be kept in mind that there is only
fragmented scientific knowledge on the
impacts of specific IET-instruments.

Of course, the fact that an instrument
was or is successful in the Netherlands does
not guarantee the same result for the im-
plementation of the those measures else-
where. Specifics motivational drivers and
behavioural barriers of each country, each
target group and each target behaviour

should be taken into account when choos-
ing an policy strategy.

Some IET successes

“Zuinig stoken, zuinig aan” was the
name of a campaign focussed on efficient
use of energy. Households kept a weekly
diary of their energy use and corrected it in
case of inefficiency. Each week they could
get whether corrected feedback on their
energy use. At first the programme could
make use of the thriftiness of the Dutch as a
central motivational drivers. Later on, as
incomes grew an money became less im-
portant, game- and competition elements
were added and a computer version re-
placed the paper-and-pencil method.

This campaign was (and is) an initiative
from the energy distribution companies.
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Promotion of specific measures

Some substantial successes have been
reached in the nineties by the energy distri-
bution companies through the combination
of intensive promotion and subsidy
schemes. Examples are the successful in-
troduction highly efficient central heating
boilers, efficient lighting and extra insulat-
ing double glazing.

Carpooling

By a combination of raising awareness,
provide the right conditions and facilities
(like special carpool parking sites and
matchmaking services), fiscal suppor and
company transport plans, carpooling has
had substantial success in the Netherlands.

Benchmarking

This instrument was explained in chapter
5.9.3. The reason for the success of this
instrument lies in the links that were made
with the existing policy regarding the envi-
ronment. An indirect reason for success
might be the “peer group pressure” and the
fact that the government would not intro-
duce new policies, taxes or guidelines
aimed at industry and energy efficiency.
Furthermore, there was given publicity and
some support from the government. The
Dutch government spends € 2,3 million a
year for the operational costs only.

MJAs

More details about this instrument can
be found in 5.9.3. The approach to let peo-
ple make agreements with colleagues of
their own branch about a collective goal to
be reached. MJA’s are supported by sub-

stantially. Participants can get help writing
their Energy Saving Plan and they can mak
use of research and advice when necessary.
Furthermore there is link with existing en-
vironmental laws; Energy saving plans play
an important role in obtaining environ-
mental licences. Dutch government spend
about € 159 million for industry MJAs in
the period of 1989-2000.

MJA & energy management

In enterprises with substantial energy
costs, it can be profitable to implement pro-
fessional energy management. In the larger
companies energy management is realised
automatically. In medium sized companies
this is not the case. The MJA programme
includes a monitoring system which implies
a basic form of energy management to be
realised.

EPA

The EPA (Energy Performance Advice
for existing buildings) is being imple-
mented at the moment. The EPA-advice
costs € 160 but the costs are reimbursed
when advised EE measure are taken. To
also get subsidies on specific energy saving
or renewable energy measures a EPA is
obligatory. Since the summer of 2002 EPA-
advisors can be certified.

General campaigns

General campaigns to raise awareness
about for instance acid rain, climate change
and general environmental issue’s (“a bet-
ter environment starts with yourself”) were
mostly meant to be supportive to other pol-
icy instruments. They had some effect
positive effects on problem awareness and
knowledge of the specific environmental
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problems. These campaigns hardly influ-
enced the behaviour of people.

Failures and their causes

IET instruments are not a guarantee for
success. In most cases, the simple fact that
people do not find the environment the
most important thing to consider when
buying, living and consuming, influence to
a great extent the outcome and effect of
these instruments. Because when this is the
case, it is practically impossible to change
behaviour by using only IET-instruments.

However, it is important to mention that
the environment does not appeal any more
to the general public in the Netherlands in
the way it did about 10 years ago. Issues
that people tend to find more important are
safety, social circumstances and health care
and campaigns that put environment first,
are destined to fail. So it is very important
to determine the general attitude of the
public towards environment as a whole and
in Belgium.

Some examples from the implementation
of IET-instruments in the Netherlands with
an unexpected negative outcome are men-
tioned here below. Possible reasons for
failure (lessons learned) are described when
known.

Hot water usage

Although the sale of water efficient
showerheads has grown, this has not lead to
a decrease of the use of hot water. On the
contrary, it has risen substantially. This is
due to the aspect of comfort of every day
modern life. Also to be taken into account,
is the fact that young people take a shower
at least once a day, and will continue to do
so the rest of their lives, while elderly peo-

ple shower only once a week. (A so called
cohort-effect.)

It seems unlikely that any campaign can
substantially change showering behaviours
of this new generation.

Based on this knowledge policy might
be directed on the use of solar heated water
boilers instead of trying to diminish show-
ers.

Car trips

The Dutch are keen driving a bicycle.
However, the share of kilometres driven by
bike is decreasing every year. A major
cause of this is the lack of time that two-
earner families now run into, especially
when they have children. Every trip be-
comes a multi-purpose trip and is hardly
doable without a car; take the kids to
school, do some grocery shopping, go to the
gym and so on. So far, the government has
not handled this phenomenon by means of
public campaigns.

Other priorities than EE

Lighting in fashion shops has until re-
cently be very energy inefficient. It was
often the case that spots and halogen lamps
where used that not only use a lot of energy
but also produce a lot of heat. In this case
presentation and sales are more important
than saving energy. Only when energy-
efficient spots entered the market, this
changed. Another example of other priori-
ties are supermarkets. Some of them refuse
to use closed cooling systems or insulating
plastic strips to close freezers and refrig-
erators, because the use is believed to have
a influence on sales.
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Review of IET effects129

An extensive review of studies on effects
of energy saving instruments was done in
the early nineties in the Netherlands. Be-
low, we summarize some general findings
of this review.

Households

§ The combination of feedback and re-
ward can lead to energy savings in the
amount of 6 to 30 %.

§ Feedback alone can have an effect of
0 % to 9 % energy savings. The fre-
quency of feedback is extremely im-
portant, as is the way in which the feed-
back is given.

§ When applying a mix of feedback,
written information, subsidies, personal
advice and prices, the effect can amount
up to 10 %.

§ Labelling has lead to a 3.5 % energy
save.

Industry

§ Personal advice can have an impact up
to 53 % energy savings. Important in
this approach is the timing of this ad-
vice; the perfect moment is when a pro-
ducer decides to buy new equipment.

§ The mix motivation and energy saving
campaigns is very effective; savings up
to 30 % are reached.

Transport

§ The use of cars is hardly if not influ-
enced by IET instruments, not even
when a mix is applied

§ Rewards alone do not achieve any sub-
stantial success; the need for supportive
measurements other than IET stays

Tertiary Sector

§ Integral approaches achieve the best
results; the combination of personal ad-
vice, free audits, a once-only subsidy
for investments in new technologies and
follow-ups has proven to guarantee suc-
cess. An average cutback of 15 % in the
use of energy is not unusual.

§ Feedback is a promising instrument
because it has a cognitive effect
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5.9 Energy efficiency R&D

Wolfgang Eichhammer, FhG-ISI

Demand side energy efficiency R&D

An argument often advanced to point to
the limitation of energy efficiency is that is
potential is limited and, once exhausted,
energy efficiency would not further con-
tribute so solve problems related to the
emission of greenhouse gases, and supply
options have to be considered by then any-
how. This argument, however, neglects
nevertheless, the important role of energy
efficiency R&D in order to renew the po-
tential for future improvements of energy
efficiency. The duration of the cycles nec-
essary to renew the potential of energy effi-
ciency by R&D depends very much on the

investment cycles in the different sectors of
the economy. They can reach from several
years in the case of rapidly changing prod-
ucts such as office technologies to 10-15
years in the case of cars, 20-30 years for
industrial processes and up to 40 years in
the case of power plants. The role of energy
efficiency R&D is therefore very important
for energy efficiency improvements beyond
a time horizon of 15 years, because without
such R&D efforts either on private or on
public basis, the potential of energy effi-
ciency indeed is limited.

One measure for the efforts carried out
for the improvement of energy efficiency at
the longer term is the public energy R&D
budget spent, and in particular the fraction
spent on energy efficiency (see Figure
5-17).

Figure 5-17: Government energy R&D expenditure 1999
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Such type of statistics have certainly
limitations in the sense that

• only public spending for energy effi-
ciency is covered, while there may also
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be substantial private efforts from in-
dustrial companies to finance energy ef-
ficiency R&D

• methodologies to set up the budgets for
energy R&D are not harmonised

• a larger part of research for energy effi-
ciency might not be accounted for under
energy R&D but rather as R&D in other
sections, for example R&D in materials.

Nevertheless, comparisons as the one set
up in the figure below give some insight
into the current efforts and help to discuss
future priorities.

IEA data for the year 1999 show that the
R&D efforts for energy efficiency vary
widely among European countries: at the
lower end are countries like France with
1.9 % and the UK with 1.7 % of their en-
ergy R&D budget for energy efficiency,
while at the higher end are countries like
Finland with 44.5 %, the Netherlands with
37 % and Sweden with 32 %. Belgium is
with 8.1 % in the lower range, below the
EU average of 14 %. In absolute term the
government budget of Belgium for the
whole energy efficiency R&D was 3.8
million US$ in 1999.

The development in recent time in the
energy R&D budgets have shown some
shift in favour of more energy efficiency
R&D in a variety of countries, and an even
stronger shift in favour of R&D for renew-
ables as illustrated by the large shares for
the renewable energy sources in the graph-
ics for a variety of country.

Belgium has, on the other hand, the sec-
ond largest R&D budget for nuclear fission,
after France, a fact which needs to be dis-
cussed in the light of the new decision of
Belgium to phase out nuclear energy. The
budget for nuclear fusion, which according
to most expert opinions could not contrib-
ute substantially to combat climate before a

time period of 50-80 years (the latter takes
into account the diffusion time of the new
generation technology). This fact therefore
suggests, in combination with evidence
from the investigation with energy effi-
ciency indicators (showing that at least
three of the four final demand sectors are
lacking energy efficiency if compared to
other EU countries), that Belgium needs to
rethink its energy R&D expenditure in fa-
vour of more energy efficiency R&D.

Financial support from the regional gov-
ernments for demonstration projects
concerning energy technologies

In Flanders, demonstration projects in
which innovative technologies are used can
be subsidised since 1992 (KB 10/02/1983).
The budget spent for this programme is
around 0.9 million € per year and declining
the last years (Figure 5-18).

Major shortcomings of the energy dem-
onstration programme in Flanders are :
§ no written criteria and no professional jury

§ no dissemination of the results.
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Figure 5-18: Spent budget for energy R,D & D technology projects in the regions 2000-
2002
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Figure 5-19: Split of budget spending of energy demonstration projects in Flanders,
1992-2001
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As a result, we observe no spill over
(multiplication effects) from the demon-
stration projects that we know, unless they
are not innovative (CHP) and financial vi-
able by themselves (without subsidies). It is
also remarkable that only 3 % of the budget
goes to energy-efficient demonstration
building projects, which are a major source
of energy consumption in Flanders.

In Walloon, the recently (2001) started
energy R&D programme PIMENT awarded
5 million € to 13 selected projects the first
round (2001-2002). A second call has just
been closed (02/2003) and has a budget of 4
million €.

In Brussels, there exists no financial
support for innovative energy demonstra-
tion projects.

Future fields for energy efficiency R&D

On the technological side , the most
relevant fields for energy efficiency R&D
would be in particular:

• the thermal efficiency of the building
shell and the integration with renewable
energy sources in both the residential
and the service sector.

• the efficiency of large industrial proc-
esses such as the iron/steel sector, the
cement industry, chemicals and the glass
industry

On the behavioural side , the most rele-
vant fields for energy efficiency R&D are in
particular:

• how to best promote energy efficient
appliances at the longer term, in particu-
lar the use of energy efficient process
technology.

• how to best promote energy efficient
transport equipment and how to induce

modal shift in favour of more sustainable
transport means.

Such a change in the priorities for energy
R&D could possibly be accompanied by a
long-term target for energy efficiency,
such as the one set in Switzerland which
proposes the establishment of the "2000
Watt Society" (the power associated to the
mean citizen/household being some 6000 W
today).

The start for setting such a long-term
target could be organised in the form of a
workshop similar to one to be organised in
Switzerland in the course of 2002 under the
title "Steps towards a 2000 Watt-society – a
White paper on R&D26.

A group of professors of the ETH do-
main set out to write a "White Paper" on
promising research areas with a high po-
tential for contributing elements of a 2000
Watt society i.e. 60 GJ/cap. a (today's aver-
age in Europe is 170 GJ/cap.).

The project is planned in several stages.
The aim of stage 1 is to associate energy
technologies of conversion and use with new
technological developments and research
topics. The aim of stage 1 is two-fold: to
develop a suitable framework for linking
research endeavours with their energy im-
pacts and listing research areas with a poten-
tially high impact on efficient energy use.

In the main study, the project analyses in
more detail and depth promising technologi-
cal areas for R&D and Switzerland's role in
this: (1) the important research groups and
their potential to make significant contribu-
tions, (2) the opportunities in Swiss industry
for taking-up relevant research results and
(3) suggestions for a research strategy that
take-up the challenge the vision of the 2000
Watt society represents.

                                                
26 see summary of this proposal for a White Paper

on energy efficiency R&D in Annex 9.



Current and Expected Contribution of Energy Efficiency Policy in Belgium
to Climate Change Mitigation

148

6 Current and Expected (prospective 2010) Contribution of Energy
Efficiency Policy in Belgium to Climate Change Mitigation

This chapter aims to establish the current
contribution of energy efficiency policy in
Belgium to the reduction of greenhouse
gases (year 2000)

6.1 Belgium greenhouse gas emis-
sions

The changes in Belgium greenhouse gas
emissions are described in Figure 6-1 to
Figure 6-5 (EEA, 2002)132. The main mes-
sages from the figures are as follows:
1. Overall greenhouse gas emissions have

been growing in Belgium by 6.7 % over
the past decade (Figure 6-1), ranking
Belgium at number 11 in Europe. Only
Spain, Portugal, Greece and Ireland ex-
ceeded Belgium in the last decade.

2. Overall CO2 emissions (energy-related
CO2 + CO2 emissions from other
sources, e.g. industrial processes, see
Figure 6-2) increased by 7.7 % in a dec-
ade. Belgium is ranking one place bet-
ter, compared to the overall GHG emis-
sions on number 10, as the Netherlands,
in addition to the four countries previ-
ously mentioned, did worse due to
strong economic growth.

3. Fuel combustion-related CO2 emissions
(Figure 6-3) have been growing more
moderately (ranking Belgium at place
8) with 4.5 % in a decade, but still con-
siderably above the EU average.

4. The decomposition of GHG emissions
in Figure 6-4 shows that non-CO2 gases
(except for HFC which increased
strongly) did by far not grow as fast as
the CO4 emissions (although in com-
parison to other countries it can be
shown that the decrease for the other
gases was less pronounced and compen-
sated therefore less the 7.7 % increase
in CO2 emissions).

5. The decomposition of CO2 emissions in
Figure 6-5 shows that they were to a
large degree also due to emissions from
industrial processes and from waste in-
cineration. The increase in emissions
from industrial processes is astonish-
ingly large, and should need a closer
look.

6. The increase in energy-related CO2

emissions finally were mainly deter-
mined by emissions from the transport
sector, the tertiary sector and the resi-
dential sector, while emissions from the
industrial sector and in particular from
the energy sector decreased27.

                                                
27 We will further decompose this to show influ-

ences of activity and structural changes, as well
as improvements in energy efficiency in a con-
sistent picture.
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Figure 6-1: Changes in GHG emissions (excl. LUCF):
Belgium compared to EU15 (2000/1990)
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Figure 6-2: Changes in CO2 emissions (excl. LUCF):
Belgium compared to EU15 (2000/1990)
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Figure 6-3: Changes in energy-related CO2 emissions from fuel combustion:
Belgium compared to EU15 (2000/1990)
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Figure 6-4: Belgium: Decompostion of changes in GHG emissions (2000/1990)

-1,00

0,00

1,00

2,00

3,00

4,00

5,00

6,00

7,00

8,00

9,00

10,00

M
t 

C
O

2-
E

q
u

iv
al

en
ts

Total (without
CO2 from LUCF)

CO2 emissions
(without LUCF)

CH4 N2O HFCs PFCs SF6

6,4%

7,7%

-4,9% 1,5%
142%

-53,7%

Source: EEA, 2002



Current and Expected Contribution of Energy Efficiency Policy in Belgium
to Climate Change Mitigation

151

Figure 6-5: Belgium: Decompostion of changes in CO2 emissions
(2000/1990)
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6.2 The impact of energy effi-
ciency on greenhouse gas
emissions in Belgium

There are two approaches possible to
determine the impact of energy efficiency
on GHG emissions in the past decade.

The first is a bottom-up approach which
has been carried out in Germany in several
studies (see for example Eichhammer et al.,
2001)133. This approach is characterised as
follows:
§ The bottom-up approach consists in ana-

lysing quantitatively measure/package by
measure/package for the improvement of
energy efficiency in Belgium. In principle
this information should fully be provided
from Task 3.

§ However there is very little quantification
of existing measures in the 3rd Communi-
cation and the Climate Plan, and although
some quantification is already possible,
some information is still missing. In the
further course of the project we will try to
fill the gaps to a certain degree.

§ The quantification would concentrate on
some of the larger measure (packages) such
as the building codes in the residential and
the tertiary sector (although it can already
be concluded now from the analysis in
chapter 5.2 and 5.3 that due to gaps in com-
pliance, the measures had not the expected
impacts). Further measures where quantifi-
cation is possible (at least from a theoretical
point of view) concern heating systems as
well as some major electric appliances (data
from GfK indicate that this development
was quite encouraging in Belgium as com-
pared to a variety of other member coun-
tries). Recent evaluations from ACEA on
the development of new cars in Belgium
allow also some quantification. Further, the
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development of CHP in Belgium made also
contributions to the reduction in greenhouse
gases. On the industrial side, it was rather
structural changes that have contributed to
the changes in CO2 emissions, than im-
provement at the process level (see below).
Fuel substitution has certainly also contrib-
uted to the reduction of emissions in indus-
try, but this cannot be accounted for under
the heading of energy efficiency (or only to
a much smaller degree)

§ The quantification of individual measures is
sometimes problematic due to the fact that
there can be overlap and mutual reinforce-
ment of measures; also measures acting en-
counter of each other is possible. Also the
exact separation of the policy impact is of-
ten only possible by a very detailed analysis
of the measure taking into account autono-
mous progress in energy efficiency.

The first approach cannot carried out to a
large degree for Belgium due to a general
lack of the evaluation of measure impacts.

The second approach that can be taken to
evaluate the impact of energy efficiency
policy is an Indicators Approach . This
evaluates generally the impact of a whole
group of measures). One problem for this
approach in Belgium is that it works quite
well with fairly disaggregated data. How-
ever, the current disaggregation of Belgium
data does not allow to separate fully influ-
ences of changes in structure, of changing
behaviours etc from changes in energy effi-
ciency. Also similar to the first approach
autonomous progress is difficult to separate
from energy efficiency policies.

Industry

For the industrial sector the data for Be l-
gium are the most detailed ones. It is there-
fore possible to carry out a factor decompo-

sition of the changes in manufacturing en-
ergy consumption between 1980 and 2000
into the three effects activity changes,
structural changes and energy efficiency
improvement. The decomposition is done
on the basis of 9 subsectors. This means
that there might still be some further struc-
tural changes hidden in the energy effi-
ciency effect. It can, however, be shown
that in most cases it is fairly small. In an
additional effort to break manufacturing
industry further down in the next weeks it
will be possible to eliminate most of this
remaining structural change.

Figure 6-6 shows that compared to 1980
there was quite a considerable energy effi-
ciency effect which disappeared after 1990.
However, when 1990 is taken as the base
year it becomes clear that the energy effi-
ciency effect even became negative. Only
the structural change towards lighter indus-
tries drove the energy intensity further
down in the decade. Why the energy effi-
ciency –effect was even negative in the last
decade must be found out by further inves-
tigation. In any case it means that energy
efficiency policy has contributed very
little if at all to the improvement of
manufacturing industries. This means at
the same time that policy efforts in that
respect also had little impact.

Why CO2 emissions nevertheless de-
creased in the manufacturing sector (see
Figure 6-5) becomes evident from Figure
6-8. Especially after 1990 there was even
an accelerated substitution of the CO2 rich
solid and liquid energy carriers by gaseous
fuels (low CO2 contents and electricity
(externalisation of CO2 emissions to the
electricity sector).
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Figure 6-6: Factor decomposition of manufacturing energy intensity
in Belgium (Base year 1980)
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Figure 6-7: Factor decomposition of manufacturing energy intensity
in Belgium (Base year 1990)
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Figure 6-8: Energy carrier substitution in the
Belgium manufacturing industry 1973-2000
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Figure 6-9: The contribution of the ACEA agreement to energy savings in the Belgium
transport sector
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Transport Sector

Cars are by far the largest energy con-
sumers in the transport sector. From the
Monitoring of the ACEA agreement be-
tween EU Commission and the car manu-
facturers, the contribution of the agreement
(or to be exact: the combined effect of the
agreement and of autonomous progress) can
be estimated, at least from 1995 to 2000.
For this purpose it is necessary to separate
the effect of the structural change from Pet-
rol to Diesel cars(which was relatively pro-
nounced in Belgium) from energy effi-
ciency improvements. Figure 6-9 shows
nevertheless that the main contribution
came indeed from the technical improve-
ment. About 1 PJ was saved in such a
manner for cars sold in 2000 compared
to 1995 (or 2.4 PJ cumulative between
1995 and 2000. In terms of CO2 emis-
sions this means savings of about 69 kt
CO2 in 2000 for cars sold in 2000 com-
pared to 1995 years (or 172 kt CO2 cu-
mulative between 1995 to 2000).

Over the decade, this figure could be
roughly twice as high (or somewhat lower,
if the agreement had a noticeable influence
compared to autonomous progress).

However, already when compared to the
changes in the activity level, which was
about 4 times larger in this period, it is seen
that this was largely overcompensated.

Not to talk about the fact the weight of
cars (and their power) increased on average
by around 9 %, which was mainly deter-
mined by the increasing weight of Diesel
cars. Thus the activity and comfort factors
have by far overwhelmed the impacts of the
agreements in Belgium.

In total for cars, trucks and air, as can be
seen from Figure 6-5, the transport sector
was responsible for 4 Mt of additional CO2

emissions over the past decade (of which

probably about 60 % from cars). This com-
prises certainly also other transport modes
than cars. Nevertheless, the savings
achieved from the introduction of more
energy efficient cars is largely compensated
by other factors. Road freight transport and
air transport (could be a small contribution:
please note that international air traffic is
not included in the inventories, and domes-
tic Belgium flights should probably not
contribute enormously to the emission re-
ductions), though not subject to any agree-
ment so far, might also have contributed
energy efficiency improvements, but com-
paratively smaller than cars given the lower
share of these subsectors in transport.

Residential sector

For electric appliances it can be esti-
mated from data from GfK for the larger
white and brown goods that between 1996
and 2000 they improved on average by
about 5 % annually from a technical point
of view. In some cases, for example for
refrigerators this was compensated to a
certain degree by the trend towards larger
appliances with more comfort (e.g. larger
refrigeration compartments in refrigerators
etc.). In the first half of the nineties, the
improvement was certainly less strong but
still substantial. From investigations in
Germany or Sweden it appears that half of
the progress could have occurred autono-
mously. In the about 5 years between 1995-
2000 since the introduction of labels and
mandatory standards (in Belgium, labels
were introduced later than 1995; however
in Germany it was observed that the market
already reacted earlier given that there is a
European market), it can be estimated that
the technical savings, excluding autono-
mous progress amounted in energy terms
to about 15 %, in CO2 terms to about
0.5 Mt CO2 for electric appliances.
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On the thermal side, there seem to have
been little improvements in energy effi-
ciency which is in line with the findings of
chapter 5.2. It is also in line with the fact
that thermal uses of energy in the residen-
tial sector (approximated by the fuel use in
the sector), increased after correction for
annual climate variations by 8.6 % (in CO2

terms by 5.3 %) between 1990 and 2000.
This comprises changes in comfort levels
such as larger sizes of dwellings, higher in-
door temperatures and possibly also a trend
towards more showers/baths than in previ-
ous time. However this impact could not
bee separated so far.

Anyhow, given the slow penetration of
the building stock with new houses, in a
decade, even with full compliance, the im-
provement in energy efficiency could at
best be several percentage points. With a
50 % compliance rate (which is high com-
pared to the findings in chapter 5.2), this
means an upper limit of 0.5 Mt of CO2

from savings at the thermal side in the
residential sector by energy efficiency
policy measures. In the worst case of no
compliance at all, as suggested by the
data presented in this report, this could
be zero. This impact could be easier esti-
mated, if consumption per m2 instead of per
dwelling were available for the residential
sector; then the larger part of the comfort
factors could be more easily separated.

Tertiary sector

The tertiary sector has less data then the
other sectors and reliable estimates can
therefore not be made. On the electricity
side, there were, however, no evident policy
measures were taken except for audit meas-
ures and tax deduction e.g. for efficient
lighting. On the thermal side the discussion
is probably quite similar to the residential
sector concerning the compliance with the

building codes. As an upper limit savings of
the order of 0.2 Mt CO2 due to energy effi-
ciency measures can be estimated.

All sectors

Total estimated CO2 savings due to
energy efficiency improvements might
range between 0.85 (no compliance with
thermal building regulations in the resi-
dential and tertiary sector) to 1.5 Mt CO2

(full compliance) in 2000 as compared to
1990. The main contributions stem from the
ACEA agreement, from the shift in electric
appliances in the residential sector towards
more energy efficient electric devices and
possibly from some impact of the thermal
building codes, if compliance is not ex-
tremely low, as suggested by the data.

6.3 Impact of measures in 2010

The previous findings indicate that the
impact of the measures for energy effi-
ciency initiated in the nineties, could be
low. Correspondingly there impact would
be low in 2010, which is confirmed by the
following statement of the 3rd National
Communication of Belgium: „...many
measures of the 1994 National Programme
were not implemented...Due to this, in the
medium term, emissions are likely to be close
to their baseline trajectory [i.e. the without
measures scenario]“. Most of the impact by
2010, has therefore to come from measures that
are not yet put into practice, and in particular
from measures taken in the industrial sector
(see Figure 6-10). By far the largest contribu-
tion has to come from the industrial sector.
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Figure 6-10: Expected impact in 2010 of energy efficiency measures
to be taken in the next years in Belgium

(including an energy tax of 11.5 € per t of CO2)
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7 Estimate of the Potential for Energy Efficiency Improvement in
Belgium

Bertrand Chateau, ENERDATA

7.1 Context and objectives

One particular task of the project is to
estimate the potentials for energy efficiency
improvement in Belgium in 2012 (dead-line
for Kyoto commitments) and 2020. For this
purpose, next to the exploitation of existing
studies, a modelling exercise is carried out
with the MED-PRO demand model from
ENERDATA.

The overall methodology to evaluate the
potential for energy efficiency and CO2

mitigation lies upon the comparison of
three future situations as to energy demand
and CO2 emissions, as simulated by the
model:
§ a baseline evolution (the Reference Energy

Scenario - RES),

§ Benchmarking Scenario (BMS): The
potential savings are established starting
from this reference value (which can further
evolve in time by autonomous changes). In
the benchmarking approach the potential
savings are derived from the comparison
with other countries. This way of con-
structing a scenario was chosen because it
is a very pragmatic view of what the eco-
nomic potential is , i.e. in the real economic
world, with real decision makers and actual
behaviours, and barriers but with different
policies across Europe as regard energy ef-
ficiency. That would give certainly a very
realistic economic potential up to 2020.

§ Economic Potential Scenario (EPS): In a
second place economic potentials for en-
ergy efficiency in Belgium were derived by
making use of demand reduction potentials
that have in established in numerous studies
within Belgium and in other countries, as
far as applicable to the Belgium context (on
the basis of the existing literature and ex-
pertise of the consortium). This is, in a cer-
tain manner, also a kind of benchmarking
approach as it is based on the comparison
with best practice, but more in an ideal
world. Realising the potentials estimated in
the second way in the time frame of 2020,
would require certainly a very dedicated
energy efficiency policy over the next 15-
20 years. This scenario has net zero costs to
the economy on a lifecycle basis (not taking
into account barriers, i.e. transaction costs
for the removal of barriers), though is re-
quires in certain cases investment costs,
which in itself can constitute a barrier, if
not enough capital is available.

A scenario workshop has been organised
with various experts in order to get first
clear indications and guidelines, if not a
consensus, on what is precisely meant by
the baseline evolutions up to 2012 and 2020
(the reference scenario), from economic and
technical viewpoints. Besides, this work-
shop also intended to get agreement on
policies and measures to be considered in
the evaluation of the potentials, with ind i-
cations on their implementation character-
istics.
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7.2 The reference energy sce-
nario: the general outline

It was agreed to define the reference
scenario in close relation to the work car-
ried out for the 3rd National Communica-
tion, at least on the same package of socio-
economic assumptions.

Nevertheless, two difficulties remain:
§ medium term detailed macro-economic

forecasts (2001-2007) used in the 3rd Na-
tional Communication (NC) have been re-
vised since then, with some drastic changes;

§ a specific extrapolation of these forecasts
up to 2012 has been made at the occasion of
the 3rd NC, but not beyond; more aggre-
gated macro-economic forecast up to 2020
has been elaborated by the BfP, but for
other purposes.

In order to allow comparison with the
previous works carried out in relation to the
Climate Change policies (in particular the
3rd NC), it has been decided to use directly
the detailed macro-economic forecasts of
the 3rd NC, and to extrapolate them up to
2020 using the other macro-economic fore-
cast of the BfP.

The demographic assumptions (popula-
tion and number of households) are directly
taken from the report of the BfP "Perspec-
tives énergétiques 2000- 2020: scénarios
exploratoires pour la Belgique"28, which
are based on a previous study "Perspectives
de la population 1995-2050"29.

In order to remain consistent with the
macro-economic and demographic assump-
tions, some of their most important sectoral
consequences have been reviewed with
sectoral specialists, and not directly taken
from previous studies:

                                                
28 C Courcelle, D. Gusbin, BfP, Bruxelles, Janvier

2001

29 INS, BfP, 1996

§ physical output of energy intensive indus-
tries: steel, ammonia and petrochemicals;

§ construction of new dwellings and tertiary
buildings, renovation;

§ transport demand and traffics.

The general principles adopted to quan-
tify the sectoral assumptions are mostly of
economic nature: competition (industries,
transport), cost effectiveness (construction
versus renovation, new equipment).

It was agreed that all existing policies
and measures taken at this date should
come into the reference and that energy
efficiency potentials should be evaluated in
relation to additional measures or rein-
forcement of existing ones. Therefore, the
technical trends considered in the reference
are those expected from existing measures,
as evaluated in the 3rd NC.

Energy efficiency potentials are to be as-
sessed in relation to policies and measures
necessary to reach Kyoto commitments
2008-2012. But it was recognized that
evaluating ex-ante the expected impacts of
in-door policy measures is rather hazard-
ous, for two reasons: interaction between
policy measures, sensitivity to context ele-
ments. It was therefore agreed that, up to
2012 and beyond (2020), the assessment of
the potentials would be made first on the
basis of a benchmarking analysis of differ-
ences with European best practices, with an
attempt, at a later stage, to identify neces-
sary policies and measures to fulfil these
potentials.

In a second stage, economic potentials
were evaluated, that are more ambitious
with respect to energy efficiency improve-
ment but still can be considered on a life
cycle basis.
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7.3 Macro-economic assumptions

7.3.1  Input in modelling

The macro-economic assumptions
mainly "feed" the macro-economic consis-
tency sub-model of Med-Pro. This sub-
model has three functions :
§ (i) Establish an overall consistency among

all macro-economic and demographic
quantities related to one particular scenario,
which will be used, afterwards, as inputs in
the sectoral sub-models.

§ (ii) Establish the structural parameters rep-
resentative of the linkages between all
macro-economic quantities that build up a
socio-economic scenario.

§ (iii) Calculate ratios relating simulated en-
ergy evolutions to macro-economic as-
sumptions, which will serve for the assess-
ment of the overall consistency of assump-
tions and results.

The establishment of the overall consis-
tency among all macro-economic and
demographic quantities is formalised in
three main linkages :
§ (i) formal linkage between the GDP growth,

the growths of the productive sectors (en-
ergy industries, construction and mines,
other industries, tertiary sector, agriculture
and fishing), the growth of the private con-
sumption of households and the growth of
the State budget;

§ (ii) formal linkage between the demo-
graphic growth, the growth of the number
of households (dwellings) and the con-
struction of new dwellings;

§ (iii) formal linkage between the growth of
productive activities and the growth of
population income.

The following ratios linking energy de-
mand evolutions and macro-economic vari-
ables are calculated :

(i) for each consuming sector :
§ energy consumed over the main driving

macro-economic variable of the sector (en-
ergy intensity) ;

§ energy expenses over the same macro-
economic variable (budget coefficients) ;

(ii) for the whole economy :
§ energy intensity of the GDP : electricity,

fossil fuels, total ;

§ total energy expenses of final consumers
over the GDP .

7.3.2  Formulation of macro-
economic assumptions

Three main sets of assumptions :
§ Rate of growth of the GDP and on its

structure among the productive sectors

§ Growth of the value-added (VA) of the
industrial sub-sectors; the resulting elastic i-
ties which link the sub-sectoral value added
to the industrial value added are then con-
sider as scenario structure parameters.

§ Evolution of primary energy prices
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Table 7-1: Macro-economic and demographic assumptions

1 995    2 001    2 007    2 012     2 020      
Population (Millions) 10,14 10,31 10,46 10,56 10,64
GDP* (index, base €95) 100 118 138 155 177
Population (%/an) 0,3% 0,2% 0,2% 0,1%
GDP* (%/an) 2,7% 2,6% 2,4% 1,7%
* value for 1995: 211,7 G€95

 Table 7-2: Macro-sectoral assumptions

 (% / an) 1995-2001 2001-2007 2007-2012 2012-2020

VA industry 2,8% 2,6% 2,1% 1,4%
VA tertiairy 2,0% 2,7% 2,5% 1,8%
  Remarque:tertiairy= commercial and non commercial services 

Branches 1995-2001 2001-2007 2007-2012 2012-2020

food/textile 1,7% 2,3% 1,8% 1,4%
chemicals 5,9% 4,1% 3,0% 2,3%
equipment 3,4% 2,5% 1,6% 1,4%
metallic 2,9% 0,0% 0,0% 0,0%
building materials -0,6% 0,0% 0,0% 0,0%
other 1,2% 2,3% 1,8% 1,4%

* constant 1995 prices in €

7.4 Assumptions on industry

7.4.1  Input in modelling

The industry sub-model of Med-Pro is
designed according to two principles :
§ linking the economic production of the

industry and its material energy consump-
tion ;

§ base the energy forecast for the main en-
ergy intensive industries on a physical rep-
resentation of the industrial processes.

Thus, industry is first assessed, for the
main branches, in terms of value-added (net
economic production), and the link with
energy is based on energy intensities of the
value added.

Besides, the steel industry and the most
energy consuming industrial products and
processes are considered separately and
grasped in terms of physical output ; the
link with energy is then based on specific
energy consumption or unit consumption
per ton of output.

The level of dis-aggregation of industry
is left to the appreciation of the model's
user. In order to avoid spending too much
time and efforts in getting dis-aggregated
data as compared to the real advantages that
can be expected, the following rules have
been applied:
§ Six industrial branches are sufficient to

grasp the future orientations of the industri-
alization of the country on a 20 years time
horizon

§ Four large energy consuming products,
which account for % of the total industrial
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consumption, have been selected: steel, ce-
ment, ammonia, olefins.

The model simulates the energy demand
evolution of each industry (industrial sub-
sector or steel or other large energy con-
suming industry-LECI), in three main steps:
§ calculation of energy requirements accord-

ing to the main end-uses (thermal, electric
specific, non energy uses), from the pro-
duction, the energy intensities and/or the
specific energy consumptions, and energy
efficiency improvements ;

§ allocation of energy requirements according
to the main energy forms and main avail-
able energy technologies, and their respec-
tive market shares ;

§ calculation of final energy demand by en-
ergy product, from the energy requirements
and the relative efficiencies of energy prod-
ucts; aggregation by industrial sub-sector
and for the whole industry.

7.4.2  Scenario formulation

Three scenario areas :
§ industrial development

§ energy efficiency

§ market shares of energy products and new
technologies

The assumptions on the growth of the
value-added are part of the macro-economic
assumptions.

For the steel industry, it was agreed that
no additional blast furnace would be built in
Belgium. Consistently with other previous
European studies, it is proposed to consider
that within the next 20 years all existing
blast furnaces not implemented on the sea
shore would have disappeared and that the
related steel works would be either con-
verted to electric furnaces supplied with
iron scraps, or also dismantled. The avail-

ability of iron scrap would drive the pro-
duction of electric steel furnaces.

For ammonia, it was observed that a
plant was recently built in Rotterdam , and
that this shows that vertical integration of
chemical industries is still a decisive argu-
ment for localisation in this industry. Be-
cause of some saturation foreseen in the
consumption of fertilizers in Europe, it was
not expected that a new plant would be
built in the next 20 years; but for the above
mentioned reason, it is not expected either
that any of the two existing plants would be
closed. Production might still expand with
revamping of existing plants.

For olefins , the market for the down-
wards products is expected to remain dy-
namic, as shown by the VA forecast for the
chemical industry; this would probably re-
sult in the implementation of a new steam-
cracking in the next 10 years on the sea
shore (project in Antwerpen).

For cement the BfP expects a decline in
the production for the next 5 years, from
7.5 Mt to 7 Mt. It was assumed that this
decline would continue afterwards down to
6.5 Mt in 2020, mainly because a progres-
sive saturation in new road infrastructures
and a decline in the construction of new
dwellings.

Since the voluntary agreements and
benchmarking covenants on energy effi-
ciency are not yet signed (if not quantified),
it was decided that they should not be in-
cluded in the reference either.

More generally, the reference scenario is
assumed to be a “frozen efficiency” sce-
nario for industry.

Assumptions on energy efficiency in the
benchmarking scenario are based on two
major inputs:
§ for energy intensive products, namely oxy-

gen steel, olefins, ammonia and cement, di-
rect comparisons with average good prac-
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tices in EU countries (energy consumption
per ton of output)

§ for other industrial branches, review of the
comparative performances of Belgium in-
dustries in the EU, as carried out by STEM
and FhG-ISI.

Assumptions on energy efficiency in the
economic potential scenario mainly result
from inputs by STEM and FhG-ISI, based

on previous in-depth studies carried out in
Belgium and international comparisons.

The whole set of assumptions on energy
market shares give an overall picture of the
strategic orientations of the energy sector.
Only the leading energy forms – gas and oil
-, considered as strategic, are subject to
market shares assumptions.

Table 7-3:Production of energy intensive industries

Mt 1995 2001 2007 2012 2020
Cement 7,24 7,51 7,00 6,80 6,50
Ethylene 1,70 1,90 2,00 2,50 2,50
Ammoniac 0,60 0,62 0,65 0,67 0,70
Total steel (rolled) 11,00 12,80 12,00 12,00 11,00
   of which blast furnace 4,10
  of which elec. 1,70 2,70 3,10 4,00 5,00

7.5 Assumptions on households

7.5.1  Inputs in modelling

The household sub-model of Med-Pro is
based on an explicit representation of the
main energy end-uses of the population in
their habitat : cooking, hot water, space
heating, air conditioning, lighting and elec-
trical appliances.

For space heating, the energy demand is
determined by the stock of dwellings ac-
cording to dwelling types, age and heating
systems, and unit consumption per dwell-
ing.

For cooking and lighting, the energy
demand is determined by the number of
households and unit consumption per
household.

For the other end-uses, leading variables
are, in addition to the population, the
equipment rate of the dwellings and the
specific consumption per equipment. Elec-
trical appliances can be disaggregated up to
eight categories.

The sub-model simulates the energy de-
mand of dwelling module and each end-use,
in four steps :
§ simulation of the number of per-

sons/dwellings belonging to each module
and, if necessary, the rate of equipment
and/or the equipment stock;

§ calculation of the need for relative useful
energy of the group (hot water, space heat-
ing) ;

§ allocation of these needs among energy
forms in competition ;

§ calculation of final energy demand, either
directly for specific end-uses (electricity),
or from the relative efficiencies of energies
for thermal end-uses.
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The results for each group are then ag-
gregated progressively, up to the total de-
mand of the residential sector.

7.5.2  Scenario formulation

Two main sets of socio-economic as-
sumptions:
§ Those related to the details of the stock of

dwellings and the new construction

§ those related to the equipment of the
households and, if applicable, to the condi-
tions of use of this equipment. For electrical
appliances, the model parameters have been
calibrated so as to reproduce the results of
the electrical appliances sub-model used
separately (ECI).

The assumptions on the conditions of
use of the equipment and their consistency
with the energy prices assumptions must be
validated after the model run, through the
examination of the calculated budget coef-
ficients of the households.

Table 7-4 : Assumptions on households

1 995    2 001    2 007    2 012     2 020      
Households (millions) 4,07 4,28 4,76 4,91 5,13
Persons per household 2,49      2,41      2,20      2,15       2,07        
Construction  (1000dw/year)
   flats 45 45 40 35 30
   houses.(%) 62% 60% 60% 60%

 Income/household (index)* 100 109 114 123 135

* constant 1995 prices in €

The assumptions on energy efficiency
can be formulated in various alternative
ways to better cope with the expression of
the energy efficiency policy in the country :
§ energy savings potential by end-

use/equipment ;

§ diffusion of new, more efficient, appliances
and equipment through the implementation
of efficiency norms (in particular for insu-
lation), and promotion policy ;

§ energy efficiency objectives expressed in
terms of specific energy consumption and
efficiencies indexes for the various end-
uses/equipment.

Space heating

New insulation standards were not con-
sidered, and the compliance with existing
standard was not supposed to improve in
the reference scenario.

In the benchmark scenario, two major
inputs have been considered:
§ for existing dwellings, the average insula-

tion standards of neighbouring countries
with good practices (namely Netherlands
and France)

§ for new dwellings to be built in the future,
application to whole Belgium of the new
standards to be approved in Flanders
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In the economic potential scenario, the
assumptions for improvement of insulation
of existing dwellings have been provided
by STEM, based on recent studies carried
out in Belgium on this issue; for new
dwellings, a reinforcement of the Flemish
standards have been considered for the
whole Belgium (by analogy to what is
planned in France for the next 20 years).

Electrical appliances

Trends observed in the specific con-
sumption (per household) of main electrical
appliances were supposed to be entirely off-
set by increase in sizes, functionalities and

multi-equipment in the reference scenario;
electricity per household consumed by
other and new equipment and services was
assumed to triple within the next 20 years.
In the benchmarking scenario, the trends
were supposed to continue up to the level
corresponding to the existing class A, as
shown up in the electrical appliances sub-
model developed separately, and no re-
bound effect in sizes etc… was expected.

The assumptions related to interfuel sub-
stitutions are restricted to strategic fuels –
gas and electricity-, primarily for space
heating and hot water.

Table 7-5: Assumptions on energy efficiency in space heating

(% improvement as compared to 2001, existing dwellings
2 007    2 012    2 020    

Ref 0% 0% 0%
Ben 5% 10% 20%
Eco 10% 15% 25%

(% improvement as compared to 2001, new dwellings)
Indice 2001-2007 2007-2012 2012-2020

Ref 0% 0% 0%
Ben

flat 45% 45% 45%
house 52% 52% 52%

Eco
flat 60% 60% 60%

house 65% 65% 65%

Table 7-6: Assumptions on energy efficiency in electrical appliances

(electricity per household ; % in 2020 as compared to 2001)

Ref Ben Eco

Refrigerators 0% 30% 65%
Freezers 0% 30% 65%
Washing machines 0% 30% 65%
Dryers 0% 0% 0%
Dish washers 0% 40% 50%
TV 0% 55% 75%
Other residential 300%* 25% 50%

* values for reference: % increase in 2020 as compared to 2001



Estimate of Potential for Energy Efficiency Improvement

167

7.6 Assumptions for the tertiary
sector

7.6.1  Inputs in modelling

The end-uses of energy are similar to
those of the residential sector : space heat-
ing and air conditioning, hot water, cook-
ing, specific uses of electricity.

The main difficulty here comes from the
large heterogeneity of the economic activi-
ties of the tertiary sector.

For simplicity reasons, the simulation of
the energy demand evolution has been
captured in two main processes.
§ (i) In the first process, the energy demand is

linked to the economic activity of the four
sub-sectors considered. Employment is
considered as the most relevant indicator to
measure the level of this activity of each
sub-sector, as far as energy demand impli-
cations are concerned. The unit energy re-
quirement per employee does reflect both
the general working conditions of the em-
ployees, the conditions of their productivity,
and, in certain cases (handicraft for exam-
ple), the process needs. In this energy de-
mand simulation, the growth of the eco-
nomic activity of the sector and the impact
on employment are fundamental.

§ (ii) The other process refers more specifi-
cally to certain public services : public

lighting mainly. Here, the leading variable
is of course the population that benefits
from these services (almost only urban
population), but with economic constraints
that can be more or less severe.

The model simulates the energy demand
of each sub-sector, in four steps :
§ determination of leading socio-economic

variables : employment by sub-sector, ur-
ban population;

§ for thermal end-uses (mainly space-
heating), calculation of the relative useful
energy needs ;

§ allocation of these needs among competi-
tive fuels ;

§ calculation of the final demand, either di-
rectly (specific end-uses), or from the rela-
tive efficiencies of energy forms in thermal
end-uses.

7.6.2  Scenario formulation

Two main groups of socio-economic as-
sumptions :
§ a first group concerns the economic activity

of the sub-sectors, expressed in value-
added, consistently with the macro-
economic assumptions;

§ the second group refers to the labour pro-
ductivity and its consequences on the total
employment, globally and per sub-sector.

Table 7-7: Employment and value added in the tertiary sector

1 995    2 001    2 007    2 012     2 020      
Employment (millions) 2,43 2,66 2,89 3,02 3,09
    Offices, administration 0,67 0,68 0,67 0,65 0,62
    Commerce, Ca-Ho-Re 0,61 0,63 0,66 0,67 0,67

     Health 0,37 0,44 0,54 0,61 0,69
     Other 0,78 0,92 1,02 1,08 1,11
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The formulation of the assumptions on
energy efficiency is rather similar to what
has been seen in the residential sector :
§ either assumptions on energy savings po-

tential,

§ or assumptions expressed as objectives on
the evolution of specific consumption and
relative efficiencies.

Thermal uses

As for residential buildings, it is as-
sumed in the reference scenario that noth-
ing would change as compared to today in
the average energy efficiency of the build-
ings, and more generally in all thermal
uses: “frozen efficiency”. Comparisons
with other EU countries and studies carried
out on the tertiary sector in Belgium have
been used by STEM to propose assump-
tions for reduction of energy consumption
per employee in the benchmarking and the
economic potential scenarios.

Electric uses

STEM and FhG-ISI (study on ICTs)
have agreed on the fact that electricity per
employee could in any case not increase
more than 25 % between 2001 and 2020.
This is the assumption which has been con-
sidered for the reference scenario. Bench-
marking and economic potential assump-
tions were elaborated by the two institutes,
mainly on the basis of actual performances
of most efficient IC and lighting equipment
sold nowadays, and their possible im-
provement in the next 20 years.

The assumptions related to supply policy
and interfuel substitutions are expressed
here in the same way as for the residential
sectors.

Table 7-8: Assumptions on energy effi-
ciency for the Tertiary Sector

Thermal uses
% improvement as compared to 2001

2007 2012 2020
Reference Scenario 0% 0% 0%
Benchmarking Sce-
nario

6% 13% 25%

Economic Potential
Scenario

10% 25% 50%

Electricity per employee
% improvement in 2020 as compared to

2001
Ref Ben Eco

Tertiary Appliances 125% 15% 42%
* values for reference: % increase in 2020 as com-

pared to 2001

7.7 Assumptions for the transport
sector

7.7.1  Inputs in modelling

The transport sub-model of Med-Pro is
based entirely upon a physical description
of the transport system : the vehicles, the
persons and freight transported. The con-
sistency with the macro-economic variables
is ensured through the equipment ratios (of
households), the possibilities of growth of
infrastructures and equipment (rail, trucks,
buses...) and the production of material
goods (freight transportation).

Rather than one transport sub-model,
there are in fact three different sub-models
related to
§ private cars

§ public transportation of passengers

§ freight transportation

Although they are linked among them,
these three sub-models are based on spe-
cific formulations, different from one sub-
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model to another, themselves representative
of specific evolution dynamics. The linkage
of the three sub-models involve the utilisa-
tion of the same infrastructure, similar
technology and limited substitution phe-
nomena.

§ The private car sub-model is firstly based
on a logic of motorization of the population
and utilization of the private car. The lead-
ing variable is the car stock. The sub-model
tries to grasp with the maximum accuracy
the various dynamics of the car stock : con-
straint on annual flows of new cars, eco-
nomic constraints (prices/incomes) to car
equipment, etc...

The other important variable is the specific
energy consumption of cars (l/100 km). To
better depict the evolution of this variable,
the sub-model makes a systematic distinc-
tion among the classes of age of the car
population (the new ones, the cars existing
at the base year, the others) and among the
motor fuels (gasoline and diesel always
separated). The model's user may also re-
fine this representation by further disaggre-
gating the car population according to car
types and to additional motor fuels. Of
course, the disaggregation among motor fu-
els allows the motor fuel demand calculated
by the model to be splitted among main fu-
els. The last important variable is the an-
nual mileage of the cars (km/year/car) ,
which is splitted among motor-fuels.

§ The sub-model related to public passenger
transportation is based on a totally differ-
ent logic : in this case, the transportation
modes have to match the demand for mo-
bility that results from the general condi-
tions of life and housing. In some cases, the
available transport capacities (infrastruc-
tures, equipment) may not be developed
enough to match all the demand, and the
growth of these capacities has to face finan-
cial and economic constraints.

Two variables play an important role in this
representation : the demand for mobility,
only partially satisfied (the traffic), and the
transport capacities. The growth of the ca-

pacities is determined by the general per-
formance of the economy and by specific
constraints.

For rail and air transportation, it is assumed
that the traffic follows the supply of service,
and that the latter is linked to the general
performance of the economy (GDP) and to
the strategy of development of the infra-
structures.

For the public road transportation, the main
variables is the stock of vehicles. The
model's user keeps a certain flexibility to
more or less disaggregate this stock ac-
cording to vehicle sizes and motor fuels, in
order to make the forecast more accurate.
The stock of vehicles changes over time
with the new vehicles put on the road and
the old ones withdrawn. The other impor-
tant variable here is the specific energy
consumption of the vehicles, whose evolu-
tion is strongly determined by the efficiency
of the new vehicles. The annual mileage of
the vehicles, last important variable, is the
one from which the road transportation
service supply is calculated and, finally, the
motor fuel consumption is derived.

Despite the fact that there is no specific
modelling of modal transfers, neither
among public means of transportation, nor
with the private cars, the model still calcu-
lates some control variables pertaining to :

- the annual mobility per person in public
means of transportation,

- overall structure of the passenger-km.

§ There are similarities between the above
sub-model and that one related to the
freight transportation, with nevertheless a
more severe logic. The freight transporta-
tion system does answer to the need for
transportation of goods generated by the
material goods production and imports. In-
frastructures and equipment must match
globally this need for transportation : if not,
some production and import activities could
not just take place.
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As a result, the model assumes a permanent
substituability among transportation modes.

The production of material goods is cap-
tured in the model, by the value added of
industry and agriculture. The overall freight
transportation needs is calculated from an
elasticity to this value added. 

The freight traffics performed by rail and
waterways are determined by the growth in
the supply services of these two modes,
themselves resulting from development
objectives or linked to the overall perform-
ance of the economy.

The road traffic is considered as a swing
traffic, the feasibility of which is deter-
mined by the evolution of the stock of
trucks. As for the road public transporta-
tion, the model's user has the possibility to
disaggregate the stock of trucks according
to size and fuel. The stock of trucks
changes with new vehicles put on the road
and old ones withdrawn. The annual mile-
age of the trucks is also an important vari-
able, since it determines the overall road
traffic service supply and the related energy
consumption. The sub-model controls the
consistency between the traffic evolution
and the transportation capacities on the ba-
sis of utilisation rates of these capacities.
The last important variable is of course the
specific energy consumption of trucks,
whose evolution is strongly related to new
vehicles energy efficiency.

§ The transportation sub-model also incorpo-
rate a small module related to the interna-
tional sea traffic.

7.7.2  Scenario formulation

Three areas for scenario variables :
§ socio-economic development

§ energy efficiency

§ market shares of energy products and new
technologies

The socio-economic scenario involves
two major sets of strategic variables, which
are characteristic of transport policies :
§ these related to the development of the

transport infrastructures

§ these related to the new road vehicles put
on the road

For the first set, it was agreed to assume
directly the rate of growth of the supply by
the different modes : rail, air, waterways,
on the basis of previous planning studies.

For the second set, it was also agreed to
make direct assumptions on the stock evo-
lution on the basis of previous transport
forecast studies.

In any case, whatever is the option cho-
sen, the elasticities relating the traffic and
the stocks of vehicle to macro-economic
variables will then be considered as struc-
tural parameters of the scenario.
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Tableau 1 : Traffics

1995 2001 2007 2012 2020 2012-2001 2020-2012

Road
  Cars                       Gvkm 62,3 66,3 68,0 68,7 69,8 0,3% 0,2%

  Freight                  Gtkm 47,4 45,6 50,7 53,7 54,4 1,5% 0,2%

  Bus-taxis               Gpkm 6,1 7,8 9,7 11,5 14,9 3,7% 3,3%

Rail
  Passengers           Gpkm 6,8 8,1 11,5 15,3 24,4 6,0% 6,0%

  Freight                   Gtkm 7,3 4,7 6,7 9,0 14,3 6,0% 6,0%

Waterways       Gtkm 5,8 5,8 6,5 7,2 8,5 2,0% 2,0%

Tableau 2 : Stock of cars

1995 2001 2007 2012 2020 2012-2001 2020-2012

Stocks of cars (Millions) 4,3 4,5 4,6 4,7 4,7 0,3% 0,2%

Apart the assumptions on the develop-
ment of rail and waterways transportation -
which can be considered to some extent as
energy efficiency assumptions (much lower
specific energy consumption per pass-km or
ton-km), most of the energy efficiency as-
sumptions relate to the specific energy con-
sumption of new vehicles.

The model offers two different possibili-
ties to express his assumptions:
§ expressing legal norms on specific energy

consumption of new vehicles, either im-
ported or produced locally,

§ expressing energy efficiency potentials on
specific energy consumption of new vehi-
cles as compared to those existing at the
base year.

It was agreed to consider that the ACEA
agreement on CO2 emissions per veh-km
would apply for cars in the reference sce-
nario, but that the benefit of this agreement
would be strongly limited by rebound ef-

fects on the average size of vehicles sold
and the development of air conditioning.
No other improvement in energy efficiency
of road vehicles is considered in the refer-
ence.

In the benchmarking scenario, it was as-
sumed that Belgium acts so as fully benefit
the ACEA agreement, and that the average
new car put on the market after 2008 would
emit not more than 140 g CO2/vkm without
adverse effects. In the economic potential
scenario, it was assumed that ACEA
agreement would be enforced to
120 g CO2/vkm as early as 2012 and that
Belgium would take full benefit of it;

Energy efficiency of trucks and buses
would improve according to what is ex-
pected in other EU countries (in particular
France) according to current energy effi-
ciency policies in the benchmark scenario.
It is expected to be a little stronger after
2012 in the economic potential scenario.
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Light duty vehicles would benefit partly
from ACEA agreements (smaller ones) and
partly of the technical evolution of heavy
vehicles (bigger ones) for both the bench-
marking and economic potential scenarios.

Assumptions on future modal split of
passengers and freight transportation were
made, in the benchmark scenario, by refer-
ence to EU countries experiencing more
balanced traffic structures between road and
rail/PT (in particular Austria). Due to infra-
structure constraints, it was assumed that
the economic potential scenario could not
add anything more up to 2012, but that

growth of rail and PT services could in-
crease even faster afterwards, substituting
further for car/trucks traffics.

Assumptions on market shares are of
two kinds :
§ respective shares of diesel and electricity in

rail transportation (network electrification)

§ respective shares of gasoline, diesel, LPG
and, if necessary, compressed gas or bio-
fuels in new road vehicles.

Table 7-9: Assumptions on energy efficiency in the Transport Sector

(index; base: 100 = average for new cars sold between 1995 and 2001)

Cars 2001-2007 2007-2012 2012-2020
Gasoline Ref 100 100 100

Ben 93 75 75
Eco 93 75 61

Disel Ref 100 100 100
Ben 93 75 75
Eco 93 75 61

(index; base 100 : 2001)
Trucks and buses 2 001     2 007      2 012      2 020     

Ref 100 100 100 100
Ben 100 98 93 85
Eco 100 98 90 80

Light duty vehicles
Ref 100 100 100 100
Ben 100 95 84 80
Eco 100 95 83 71
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Table 7-10: Assumptions on modal split

Car traffic (veh-km)
Index 1 995    2 001    2 007    2 012    2 020    

Ref 100 112 119 127 129
Ben 100 112 116 114 112
Eco 100 112 116 114 100

Passenger traffic in public transportation
%/year 2001-2007 2007-2012 2012-2020

Rail Ref 2% 2% 2%
Ben 6% 6% 6%
Eco 6% 6% 8%

Road Ref 3% 3% 3%
Ben 5% 6% 7%
Eco 5% 6% 9%

Non road freight traffic
%/year 2001-2007 2007-2012 2012-2020

Rail Ref 1% 1% 1%
Ben 6% 6% 6%
Eco 6% 6% 8%

Waterways Ref 0% 0% 0%
Ben 2% 2% 2%
Eco 2% 2% 4%

Share of road in total freight traffic
% 1 995    2 001    2 007    2 012    2 020    
Ref 78% 81% 83% 83% 84%
Ben 78% 81% 79% 77% 70%
Eco 78% 81% 79% 77% 66%

7.8 Scenario Results

7.8.1 Overall energy demand

The final energy consumption of Be l-
gium is expected to grow, in the reference
scenario, by 1 % to 2012 and 0.5 % after-
wards. This would increase the final con-
sumption by 4 Mtoe between 2001 and
2012 , and by 2 additional Mtoe from 2012
to 2020.

CO2 emissions related to energy would
consequently increase by 9 Mt CO2 be-
tween 2001 and 2012, and by 8 Mt CO2

between 2012 and 2020. The faster increase

of CO2 emissions as compared to energy
after 2012 is mainly due to nuclear with-
drawal.

The final energy intensity of the GDP
would decrease by 1.4 %/year from 2001 to
2012, and by 1.2 % afterwards. These va l-
ues may be considered a little optimistic if
compared to the very long trend of energy
intensities, but probably reflect two influ-
ences: the growing concern about climate
change and its impact on technology evolu-
tion, partly captured in the reference sce-
nario; the expected change in the structure
of the steel industry, which is a very large
energy consumer.

If Belgium, through EDM policy and
measures, was targeting good practices al-
ready achieved in end-use efficiency in
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some similar European countries, in indus-
try, residential, tertiary and transport sec-
tors, it would succeed in getting the final
energy consumption back to its 2001 level
by 2012, and further decrease this level by
1 Mtoe between 2012 and 2020. CO2 emis-
sions related to energy would therefore de-
crease by 8 Mt CO2 (7 %) from 2001 to
2012 and keep constant afterwards. Energy
intensity of the GDP would then decrease
by 2.5 %/y up to 2012 and 2.1 %/y after-
wards. These values are rather optimistic,
but not unrealistic if we refer to the early
eighties in Europe.

But, as revealed by formers studies and
surveys already carried out in Belgium, and
by best practices currently observed in
Europe or in other industrialised countries,
EDM policies and measures might well
achieve more ambitious energy consump-
tion reduction targets: 2 Mtoe reduction in
the final energy consumption by 2012 as
compared to 2001, and an additional
2 Mtoe between 2012 and 2020. CO2 emis-
sions related to energy would then decrease
by 15 Mt CO2 (14 %) from 2001 to 2012,
and 5 Mt CO2 between 2012 and 2020 (an
additional 5 %).

Decrease in energy intensity would then
reach 3.0 %/y up to 2012, and 2.5 %/y af-
terwards, which are very ambitious figures
if we refer to historical evolutions ever ob-
served in industrialised countries.

7.8.2 Industry

It is not expected that the energy con-
sumption of industry would grow signifi-
cantly, in any case. In the reference sce-
nario, the growth would be limited to 0.5 %
per year up to 2012, leading to an absolute
increase in the consumption of less than
1 Mtoe (20 % of the total increase of the
final consumption). Between 2012 and

2020, the consumption would even de-
crease in the reference scenario, by
0.3 Mtoe (-0.2 %/y). The main explanation
for this stabilisation of the industrial con-
sumption, despite the assumed growth in
the industrial value-added (assumptions by
the Bureau Fédéral du Plan), stands in the
fact that traditional steel making industry
are expected to progressively disappear and
basic chemicals not to grow significantly
any more. The CO2 emissions directly re-
lated to fossil fuels in industry would there-
fore decrease by almost 2 Mt CO2 from
2001 to 2012 (6 %) and around 3 Mt CO2

between 2012 and 2020 (10 % of the 2001
level).

If applying good European practices as
early as 2012, industry might reduce its
consumption by 2.3 Mtoe by 2012 (15 %)
as compared to the reference case, and by
an additional 0.4 Mtoe by 2020 (18 %).
This would result in a contribution of
4.8 Mt CO2 emission reduction by 2012,
and 5.3 by 2020.

A wider economic potential for energy
efficiency still exists in Belgium, according
to various studies and best practices in other
industrial countries. Reductions in energy
consumption could reach 3 Mtoe by 2012,
as compared to the reference situation, and
by an additional 0.5 Mtoe from 2012 to
2020. CO2 emissions by fossil fuels con-
sumed in industry would then decrease by
9 MtCO2 from 2001 to 2012, and by an
additional 4 MtCO2 from 2012 to 2020.

Energy intensity of the industry is ex-
pected to decrease by an average –1.5 %/y
continuously from 2001 to 2020 in the ref-
erence case, which is rather usual for post-
industrialised economies. This decrease
might reach 2.9 %/y up to 2012 and 1.9 %/y
afterwards if the Belgium industry moves
towards good European efficiency prac-
tices, and even –3.4 %/y and -2.1 %/y in the
most efficient case. These values seem
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rather high, but not impossible if we refer to
the historical period of the early eighties in
Europe.

Without changes in energy prices, the
budget coefficient of industry could be re-
duced by 0.4 point in 2012 as compared to
the reference, or even 0.5; this reduction
would be 0.4 and 0.7 points in 2020: this
shows that energy price could increase by
10 to 13 % in 2012 and 13 to 20 % in 2020
without creating extra financial burden on
industry in case of active EDM policies.

7.8.3 Residential Sector

Final energy consumption of the resi-
dential sector is still expected to grow sig-
nificantly in the residential sector, in par-
ticular for electrical devices and hot water,
in the reference case: 1.7 %/y up to 2012
and 1.1 afterwards. The consumption would
then increase by 2 Mtoe from 2001 to 2012
and 1 Mtoe between 2012 and 2020. CO2

emissions related to fossil fuels would then
increase by 3.2 Mt CO2 (16 %) between
2001 and 2012, and 1.4 Mt CO2 (7 %) be-
tween 2012 and 2020. Main reason for
these increases: the growth of the per capita
income by around 45 % in the next 20
years, and the related increase in purchase
of new household electrical appliances and
devices in the one side, related increase in
sanitary comfort in the other side (+30 % of
the average hot water need per person in
dwellings with bathrooms). Other important
factors for increase: generalisation of the
central heating systems, larger floor area
per person (combination of larger sizes of
new houses and reduction in the number per
persons per household), higher in-door
temperature allowed by income increase.

If applying good European practices for
space heating of existing dwellings as early
as 2012, and adopting insulation standards

currently under discussion in Flanders,
households might reduce their consumption
by 1.5 Mtoe by 2012 in thermal end-uses
(14 %) and 0.2 Mtoe in specific electricity
(20 %) as compared to the reference case,
and by an additional 1.1 Mtoe (23 %) in
thermal end-uses and 0.1 Mtoe (10 %) in
specific electricity by 2020. This would
result in a contribution of 3.5 Mt CO2 emis-
sion reduction by 2012, and 5.9 by 2020.

A wider economic potential for energy
efficiency still exists in Belgium, according
to for example, the actual situation in the
Netherlands and insulation standards actu-
ally planned in France. Reductions in en-
ergy consumption could reach 2.1 Mtoe by
2012, as compared to the reference situa-
tion, and by an additional 1.2 Mtoe from
2012 to 2020. CO2 emissions by fossil fuels
consumed in industry would then decrease
by 4.8 Mt CO2 from 2001 to 2012, and by
an additional 2.6 MtCO2 from 2012 to
2020.

Without changes in energy prices, the
budget coefficient of households could be
reduced by 0.6 point in 2012 as compared
to the reference, or even 0.9; this reduction
would be 0.9 and 1.2 points in 2020: this
shows that energy price could increase by
15 to 22% in 2012 and 23 to 30% in 2020
without creating extra financial burden on
households in case of active EDM policies.

7.8.4 Tertiary Sector

Final energy consumption of the tertiary
sector is also expected to grow signifi-
cantly, in particular for electrical end-uses,
in the reference case: 1.7 %/y up to 2012
(2.5 % for specific electricity) and 0.7 %/y
afterwards (0.8 %/y for specific electricity).
The consumption would then increase by
0.8 Mtoe from 2001 to 2012 (0.2 for spe-
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cific electricity uses) and 0.3 Mtoe between
2012 and 2020.

CO2 emissions related to fossil fuels
would then increase by 1.1 Mt CO2 (14 %)
between 2001 and 2012, and 0.2 MtCO2

(3 %) between 2012 and 2020. Main rea-
sons for these increases: the growth of the
employment in the tertiary sector (the so-
called tertiarisation of the economy), and
the growth of electricity uses per employee
related to the development of Information
and Communication Technologies (ICTs)
and other electrical appliances and devices
related to the growth in labour productivity
in this sector.

If applying good European practices for
thermal and electric end-uses across
Europe, the tertiary sector might reduce its
consumption by 0.5 Mtoe by 2012 (10 %)
as compared to the reference case, and by
an additional 0.5 Mtoe by 2020: respec-
tively 0.4 Mtoe in thermal end-uses and 0.1
in specific electricity in 2012, 0.9 and 0.2
Mtoe in 2020. This would result in a contri-
bution of 1.1 Mt CO2 emission reduction by
2012, and 2.2 by 2020.

A much wider economic potential for
energy efficiency, in particular for space
heating, as high as 50 %, seems to exists in
Belgium, according to recent studies and
audits recently carried out. Reductions in
energy consumption could then reach
1.1 Mtoe by 2012 (0.85 for thermal uses,
0.25 for specific electricity uses), as com-
pared to the reference situation, and by an
additional 1.1 Mtoe from 2012 to 2020 (ad-
ditional 0.9 in thermal uses and 0.2 in spe-
cific electricity). CO2 emissions by fossil
fuels consumed in industry would then de-
crease by 2.2 MtCO2 from 2001 to 2012,
and by an additional 2.3 MtCO2 from 2012
to 2020.

7.8.5 Transport Sector

The growth of the final energy con-
sumption of the transport sector is expected
to remain moderate in the two coming dec-
ades: 1.2 %/y up to 2012 and 1.0 %/y af-
terwards. This growth would then increase
by limited to 1.2 Mtoe from 2001 to 2012
and 0.8 Mtoe between 2012 and 2020. The
main reasons for this moderation is the high
level of saturation already achieved in Be l-
gium in car ownership, use of cars and
share of the road in modal split for both
passengers and freight: one should not fo r-
get that the energy consumption per capita
for transport is among the highest in
Europe.

CO2 emissions related to fossil fuels
would nevertheless increase by 3.5 Mt CO2

(17 %) between 2001 and 2012, and
2.2 Mt CO2 (9.2 %) between 2012 and
2020.

If applying strictly the 2008 European
average target of the car manufacturers to
Belgium (ACEA agreement : 140 g
CO2/veh-km for the average car produced
in Europe in 2008), and if benefiting of the
technical progress foreseen in France for
heavy duty vehicles, the transport sector
might reduce its consumption by 0.5 Mtoe
by 2012 (5 % reduction, almost 100 % of
this reduction due to cars at this time hori-
zon) as compared to the reference case, and
by an additional 0.6 Mtoe by 2020 (80 % of
this reduction due to cars). Converging to-
wards the use of cars and modal shift al-
ready experienced in countries like Austria
would add another 0.5 Mtoe reduction in
2012 (85 % of this reduction due to cars),
and still another 0.5 Mtoe reduction be-
tween 2012 and 2020 (80 % due to cars).
This would result in the fact that CO2 emis-
sions would pick around 2007 and then
decrease afterwards, reaching the 2001
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level in 2020 (the 2012 level would be
0.7 Mt CO2 above 2001 level).

A wider economic potential for energy
efficiency exists in Belgium, but mostly
after 2012. This would first suppose that the
ACEA agreement is re-enforced after 2008
up to 120 g CO2/veh-km and that Belgium
fully benefits of it, while, at the same time,
benefits of the more ambitious technical
progress in heavy duty vehicles under dis-
cussion today. This would also suppose that
Belgium undertakes in the next decade
major infrastructure investment in passen-
ger and freight railways in the overall
framework of the European high-speed
train scheme and the Trans-European
Freight Rail Network. Reductions in energy
consumption could then reach 2.9 Mtoe by
2020 (1.2 because of technology improve-
ment, 1.7 because of modal split), as com-
pared to the reference situation. CO2 emis-
sions by fossil fuels consumed in transport
would then decrease by 3.4 Mtoe between
2012 and 2020, leading to a 2020 level of
2.7 Mt CO2 below that of 2001.

As a conclusion on transport, the ques-
tion of motor-fuels taxation should be
stressed. As a matter of fact, around
0.8 Mtoe of motor fuels currently distrib-
uted by Belgian gas stations are in fact con-
sumed by foreigners living on the other side
of the boarders, because of the relatively
low prices in Belgium as compared to the
neighbouring countries. Just an harmonisa-
tion of the tax levels with these countries
could reduce the oil deliveries in Belgium
by this amount, reducing the CO2 emissions
as accounted in the GHG inventories by
around 2.5 MtCO2. No doubt also that such
an harmonisation of the taxation is a neces-
sary condition –if not a sufficient one- for
possible reductions in the energy consump-
tion of transport to take place.

7.9 Energy efficiency potentials,
energy prices/taxation and
policy measures

Energy efficiency and CO2 reduction
potentials, as calculated by Med-Pro, only
account for cost effective technical possi-
bilities to reduce energy consumption at
end-use levels. These possibilities and their
cost effectiveness are either already demon-
strated by actual performances achieved in
neighbouring EU countries (benchmark-
ing), or are argued in existing in-depth
studies for Belgium (economic potential).
In most cases, cost effectiveness is demon-
strated at current energy prices at the con-
sumer levels. In case of benchmarking,
these technical possibilities result from dif-
ferences in energy efficiency policy and
energy taxation contexts between Belgium
and the benchmark countries, but the cal-
culation of the potentials is based on differ-
ences in actual performances, not on the
differences in policy measures and taxation.

If built consistently, techno-economic
models as Med-Pro do not include mathe-
matical relations relating automatically en-
ergy demand to energy prices. Instead, the
influence of prices on demand is captured
ex-ante through scenario variables at two
levels: behaviours and technology, and
validated ex-post with budget coeffi-
cients30. In other words, assumptions on
energy prices and taxation have no direct
influence on energy demand projections as
calculated by Med-Pro, but they do affect
the budget coefficients calculated by the
model (see Figure 7-2 and Figure 7-3).
These are used afterwards to judge the con-
sistency of the energy demand projections

                                                
30 Budget coefficients are ratios of energy expenses

over income or value added. They measure the
financial pressure due to energy on household
budgets and industrial accounts.
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with the price assumptions and, if neces-
sary, to adjust the assumptions on behav-
iours through an iterative mechanism. This
is how Med-Pro accounts for price effects
and rebound effects in a given future tech-
nology context, which is partly determined
by policy actions.

In this study, all scenarios have been
processed with Med-Pro with constant en-
ergy prices at the consumer level, including
taxes. This is not because we assume that
energy prices on the international markets,
and taxes, will remain stable, but to provide
precise information on the evolution of en-
ergy prices (including taxes) which will be
necessary (and sufficient) for the energy
efficiency potentials calculated by Med-Pro
to be achievable in reality.

Let’s take an example: Med-Pro calcu-
lates that the budget coefficient of house-
holds for energy uses in dwellings is 15 %
lower in the benchmark scenario than in the
reference one in 2012: this means first that
a 15 % increase in energy prices for house-
holds is necessary up to 2012 to guarantee
that no rebound effect will offset the poten-
tial for energy savings as calculated by

Med-Pro; second it means that such a 15 %
increase will not put an extra burden on
household incomes (i. e. will not create
macro-economic draw-back) in the bench-
mark scenario. This example provides two
insights for policy decision making:
§ if not backed by a 15 % energy price in-

crease, energy efficiency policy measures
tailored to reach the energy efficiency po-
tential in the residential sector as calculated
by Med-Pro may not succeed;

§ whatever the evolution of the prices of en-
ergy on the international market, a 15 % in-
crease in energy prices must be announced
by the government (with additional taxes if
necessary) to secure the effectiveness of en-
ergy efficiency policy measures.

Table 7-11 shows the relative increase in
average energy prices, tax included, at the
consumer level necessary (and sufficient) to
secure the energy efficiency potentials as
calculated by Med-Pro, without creating
macro-economic draw-back, for the
benchmark and economic potential scenar-
ios.

Table 7-11. Admissible price increases at consumer level in potential scenarios

2012 2020 2012 2020
Industry 9% 9% 11% 16%
Residential 15% 23% 22% 31%
Tertiary 6% 13% 19% 33%
Transport 11% 20% 12% 28%

Benchmark Economic potential

Two questions remain as to the inter-
pretation of the results of this study:
§ (a) would an assumption of increasing

price/taxation result in larger energy effi-
ciency potentials ?

§ (b) what would be the consequences if the
assumed evolution of energy prices/taxation

is higher than what is indicated by the
above table?

Question (a) has two answers:
§ in the benchmark scenario, where actual

energy efficiency performances of bench-
mark countries are the only basis for esti-
mating the potential in Belgium, this poten-
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tial is strictly independent on the assump-
tions about future energy prices;

§ in the economic potential scenario, higher
assumptions on prices at the consumer level
should normally result in larger potentials;
but the relation between both is in fact
much more complex than what can be actu-
ally modelled with cost curves or optimisa-
tion model like Markal: learning curves of
new more efficient technology are not
really known, reducing energy consumption
can also be achieved with smaller dwell-
ings, cars, appliances, etc…which are less
costly, etc…The information provided by
Med-Pro should therefore be understood as
the minimum economic potential achiev-
able according to the existing knowledge.

The answer to question b) is the follow-
ing:
§ If the evolution of the energy prices at the

consumer level is such that the budget coef-
ficients calculated by Med-Pro remain be-
low the upper limit observed historically (in
particular that observed in the beginning of
the eighties), then it would not be necessary
to take into account a further reduction in

energy demand beyond the complete
achievement of the potential for energy ef-
ficiency as calculated by Med-Pro (mar-
ginal effect of prices). If the budget coeffi-
cients calculated by Med-Pro were to pass
above the upper limit observed historically,
it would then be necessary to take into ac-
count a further reduction in energy demand.
In the real world, such an additional price
mechanism would play through two chan-
nels: a reduction in people’s welfare (less
mobility, less comfort,…), a reduction in
industrial activity (loss of competitivity,
loss of markets,…). This would result in
macro-economic feed-backs which would
make the initial macro-economic assump-
tions provided by the Bureau Fédéral du
Plan (BfP) and used in the Med-Pro simu-
lations not consistent anymore. Such a pos-
sibility has not been considered in this
study. Therefore, the results of the study as
to the energy demand projections and en-
ergy efficiency potentials are valid only
within energy price/taxation evolutions
which keep the budget coefficients within
historical variation boundaries.
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Figure 7-1: MED-PRO - how to account for policy measures
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Figure 7-3: Budget coefficients: fundamentals for households
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7.10 Zooming into Domestic Appli-
ances in Belgium 2001-2020

Kevin Lane, ECI

This section will show the potential for
reducing appliance electricity consumption
by improving the energy efficiency of new
appliances sold.

Generally there are two approaches to
modelling electricity consumption; one is to
use a bottom-up stock model, the other to
use an econometric top-down model. The
latter allows the affects effects of macro-
economic policy to be estimated, whilst the
former allows the estimation of policy that
directly affects the ownership, usage and
energy efficiency levels of specific end-
uses. Since most of the appliance policy
options that will be examined are for spe-
cific appliances, this section will develop a
separate stock model for appliances.

Furthermore, without an end-use model
of energy consumption, comment on the
expected effect of potential product-level
energy efficiency policy would be pure
conjecture. Thus, most appliance studies
employ an end-use model, and the follow-
ing sub-section provides an outline of the
modelling approach used to estimate the
stock of appliances in Belgium, and its
electricity consumption.

The type of end-use model used in this
project is known as a vintage stock model.
This approach has also been used by the
ECI on various EU studies, such as the EU
‘wet’ appliances study (GEA, 1995), the
‘standby’ study (NOVEM, 1997), DELight
(1998), the ‘ovens’ study (Kasanen, 2000),
DECADE (1995, 1997) and the CADENCE
(2000) project. This approach was also used
on the recent SAVE space heating study
(BRE, 2001) and the water heating study
(NOVEM, 2000).

The modelling has been done at the level
of Belgium, since there are not sufficient
data to disaggregate into the separate re-
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gions. A disaggregation could be under-
taken, though this would not be considered
sufficiently robust.

Following an overview of the methodol-
ogy used to estimate the appliance con-
sumption in the domestic sector, a reference
case or business-as-usual scenario will be
provided, which includes a projection to the
year 2020. The potential for reducing elec-
tricity consumption by end-use will then be
developed.

7.10.1 Methodology

Energy calculation

A vintage stock model allows for the
time-related effects of new products
entering, and old ones leaving, the stock of
appliances in peoples homes, and enables
the evaluation of the effect of energy policy
on energy consumption. This type of model
is most useful for analysing the effect of
changes in technology, usage or ownership
through time and is described
mathematically by the following equation:

Energy(k) =

 2020

 Σ
k=1970

 k

 Σ
j=1970

Sales(j) x Remain(j,k) x Power(j) x Hours(k)  (Eq. 7-1)

where:
Energy(k) is the estimated electricity consumption (kWh) of all appliances in year k
Sales(j) is the number of appliances sold in year j
Remain(j,k) is the proportion of the appliances sold in year j and still remaining in the

stock in year k
Power(j) is the average power demand (kW) of all appliances sold in year j
Hours(k) is the average usage (hours) of all appliance owned in year k

The estimated consumption figures for
each appliance type are summed to give
total energy consumption by all end-uses
within the country.

To describe the underlying principle of
this model consider the electricity con-
sumption of all televisions, for example,
from the year 1970 through to 2020 (ie k =
1970...2020). In this example, the electric-
ity consumed in say 1990 (k=1990) will be
the energy used by all the televisions sold
up to this year and still remaining in the
stock (j=1970...1990). It will be a combi-
nation of the weighted (by the number re-
maining) average power demand in each

these years (j) and the average number of
hours that televisions are in use in 1990.
The average power demand may change
through time due to the range available and
bought by consumers, reflecting changing
efficiency and features.

Estimating sales from ownership data

However, it is common for sales volume
data, Sales(j), to be unavailable or to have
missing years. In these cases, the sales data
can be derived from the total number of
appliances in the stock, which can be de-
rived from ownership data. Indeed, gov-
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ernment agencies and market research
companies regularly undertake surveys of
appliance ownership. And since the vari-
ance of the ownership data is less than the
variance of the sales data, due to fluctua-
tions with changing market conditions, it is
easier to interpolate missing ownership data
and also make projections of these data.

Data on ownership are usually an amal-
gam from a variety of sources, which are
smoothed using a low pass filter function,
to provide a smooth and continuous (ie in-

terpolate missing values) time series. The
smoothing algorithm used is the
IRWSMOOTH algorithm (Young et al
1991), which will filter out large inter-
annual fluctuations – more likely to be due
to sampling noise, than real changes in
ownership.

If the household ownership levels are
known then the stock of appliance is simply
the product of ownership and household
numbers:

Stock(k) = Households(k) x Ownership (k) (Eq. 7-2)

where:
Households(k) is the number of households, eg in Belgium.

  Ownership (k) is the household ownership (proportion) in the country considered.

Ownership levels, annual sales and the
average lifetime of an appliance are inter-
related variables, such that it is possible to
estimate the third if any two are known. For
instance, a new purchase is either going to
be a first-time purchase (increasing owner-
ship levels) or to replace an existing ma-
chine that has broken down (at the end of
its useful life). Thus, the sales data can be
estimated from ownership data if the ave r-
age appliance lifespan is known. The aver-
age lifespan is sometimes available from
life cycle analyses, though it can be esti-

mated numerically if sufficient data are
available. Through rationalising known
sales and ownership data it is also possible
to provide a least squares estimate for the
average lifespan over the whole observation
period. Where there are sufficient data, this
approach is preferable since it provides a
better estimate of the useful appliance life-
time.

Estimating sales from known stock of
appliance can be represented as follows:

Est-sales(k) = Stock (k) –
2020

 Σ
k=1970

 k-1

 Σ
j=1970

Est-Sales(j)x Remain(j,k) (Eq.7-3)

The function Remain(j,k), which is the
same function as in Equation 1, describes
the proportion of the appliances sold in year
j and still remaining in the stock in year k.
In this project it is derived by assuming that

the lifespan profile of each appliance type
follows a normal distribution (modelled by
two parameters: the mean and the variance).
The average lifespan, or half-life, is defined
as the time taken for 50 % of each appli-
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ance type sold in a given year to leave the
stock of appliances.

7.10.2 Input data

Household numbers

As this is a stock model based on the
household ownership of appliances, know-
ing the number of households in Belgium is
one of the most important variables within
the modelling. There are two main sources
of data on household numbers in Belgium;
European Monitoring and Data Services
(EMDS) and the Belgian National Institute
of Statistics (NIS). For this exercise the NIS
data look more realistic and these have been
used as the basis for interpolation and ex-
trapolation (actual data provided in An-
nexe 4).

End-uses

The Reference case is the estimated
electricity consumption by end-use to the
present day and then projected to 2020. The
Reference Case includes all policy that has
been implemented to-date. This would in-
clude all policy that is in the Belgian 3rd

Communication. However, since the 3rd

Communication does not list specific end-
use policies for Belgium appliances, this
RC presented in this document is equivalent
to the RES scenario used in the current
DSM project.

The end-uses can be classified into dif-
ferent groupings, and this report will use
the classification in Table 7-12.

Table 7-12: Appliance groupings, household ownership and notes

Grouping Appliances Ownership
2000 (%)

Appliance notes

Cold Refrigerator 56 1 door, less than 5°C
Freezer 68 Upright and chest, to –18°C
Fridge-freezer 57 2 door

Wet Washing ma-
chine

90

Tumble dryer 53
Dishwasher 35

Cooking Hob 29 Electric
Oven 59 Electric Cavity
Cooker 29 Combined oven and hob
Microwave 71 Including standby

Lighting All lighting 100 E.g. CFL, GLS, halogen
Consumer electronics 1st television 98 First TV only, second separate

VCR 87
Miscellaneous Coffee maker 89

Vacuum cleaner 95
Iron 100
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The main data to obtain for these end uses
are:
§ Household ownership

§ Sales data

§ Technical (eg kWh/use)

§ Usage information

§ Monitored kWh/annum

The main sources of data are the Be l-
gian National Institute of Statistics, CEG
and various EU SAVE end-use studies.
These data have been interpolated to fill in
missing values and extrapolated to provide
a projection of future values.

7.10.3 Reference Case

By summing the consumption from all
the end-uses that have been modelled an

estimate of electricity consumption by
lights and appliances can be made. This is
shown in Figure 7-4 below.

The most obvious observation is that
consumption by lights and appliances has
increased substantially over the last two to
three decades, and is likely to continue to
rise in the future. In brief, the main reasons
for this large increase is the continuing
increase in the number of households and a
large increase in the household ownership
of many appliances. This has been added
to by the increase in the use and size of
most appliances. This increase would have
been larger had it not been for increase in
efficiency of various appliances.

Figure 7-4: Electricity consumption by lights and appliances, Belgium, 1970 to 2020
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These data are given in much further
detail in Annexe 4 of this report.

7.10.4 Minimum life cycle cost to con-
sumers

Previous SAVE end-use studies have ex-
amined energy reduction options with re-
spect to the life cycle cost to the consumer.
The life cycle cost to the consumer is usu-
ally the purchase cost plus the running cost,
though can be wider in scope. When appro-
priate these should also include other life
cycle costs such as maintenance and repair
costs. These end-use studies have aimed to
minimise the financial cost to the consumer,

by introducing efficiency through (usually
more expensive) design options which ul-
timately save money for the consumer
through reduced running costs. A discount
rate of around 8 % is assumed and mark-
ups of 2.5 to 3 are assumed for additional
components.

These are hypothetical saving levels,
however, they are all proven technologies,
and realisable in the relatively short term.
This type of analysis reveals a minimum
life cycle cost to the consumer. This level is
also known as the ETP level (economically
justified and technically feasible).

The first study of this kind was under-
taken by the Group for Efficiency Appli-
ances in 1993 (GEA, 1993, Figure 7-5).
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Source: GEA (1993)

This analysis was updated by the COLD-
II (Ademe, 2000) study, which provides the
latest technical potential for refrigeration

appliances. This latest analysis found that it
is cost effective for consumers to purchase
appliances that use approximately 45% to
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55% of the energy of those sold in 1992
(depending on the refrigeration appliances
category), which is within the EU Energy
label category of A. This analysis also
shows that the ETP level is significantly
more efficient than the first analysis.

Similar analysis have been undertaken
for the other major domestic appliances by
EU SAVE studies. The best estimates for
the ‘ETP’ levels, based on EU-wide cost-
benefits are listed in Table 7-13.

Table 7-13: Reference models and the (EU) ETP values

Appliance RC ETP Units EU source/study
Refrigerator 246 142 kWh/yr Ademe (2000)
Fridge-freezer 444 256 kWh/yr Ademe (2000)
Freezer 389 228 kWh/yr Ademe (2000)
Washing machine 1.2 0.9 kWh/cycle GEA (1995)
Tumble dryer 3.48 2.6 kWh/cycle GEA (1995) (heat pump)
Dishwasher 1.46 1.1 kWh/cycle GEA (1995)
Electric oven 1.2 0.87 kWh/use Kasanen, 2000
Electric hob 0.72 0.5 kWh/use CADENCE (2000)
TV standby 4.8 0.5 W NOVEM (1997)
VCR standby 5.9 0.5 W Novem (1997)
Lighting 100 40 efficiency DELight, 1997

7.10.5 Theoretical efficiency scenario

Using the above ETP values, it is possi-
ble to construct a theoretical cost-effective
efficiency scenario, termed the ETP sce-
nario. In this case it is assumed that the av-
erage of the appliances sold are at the ETP
efficiency level within 5 year (2008). This
arbitrary time period is to allow manufac-

turing processes to change to producing
more efficient models. In reality this time
period may be shorter or longer depending
on the demands placed upon the manufac-
turers. In addition these efficiency levels
will not usually happen by themselves, and
some policy is required to progress towards
these levels (addressed later).

All other input variables to the model
remain the same as the Reference Case sce-
nario.
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Figure 7-6: Electricity consumption by lights and appliances, Reference case and ETP
efficiency scenario, Belgium, 1970 to 2020

RC

ETP

-

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

1970 1980 1990 2000 2010 2020

E
le

ct
ri

ci
ty

 (
G

W
h

)

The above shows that approximately
2 TWh could be saved by a cost-effective
improvement in energy efficiency of do-
mestic appliances by 2010. Since 2010 is a
relatively short time period, the full effect
of the savings will not be seen until a few
years beyond this period, and significant
electricity savings are realised by 2020
(5 TWh). The difference between the Ref-
erence Case and the ETP line defines the
envelope of least costs electricity reduc-
tions. It is this potential that policy should,
at a minimum, and in the first instance, be
aiming to realise. A programme to realise a
large part of this potential is outlined in
Section 0.
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7.11 Zooming into Information and
Communication Technology
(ICT) in Belgium 2001-2010

Barbara Schlomann, Wolfgang Eichham-
mer, Clemens Cremer, FhG-ISI

Françoise Nemry, Institut Wallon

Methodological Approach

In order to determine the current and the
future electricity demand of ICT appliances
and the associated infrastructure in Be l-
gium, a bottom-up model was chosen, con-
sisting of the following components (Figure
7-7)31:
• Stock of ICTs today as well as the ex-

pected stock development up to 2010.
• Electricity consumption of the appli-

ances in the different operating modes
as well as energy consumption of the
systems of the supporting infrastructure.
The following four operating modes are
distinguished: normal operation,
standby operation, off-mode, off32.

                                                
31 Similar approaches have been used e.g. by Böde

et al (2000) and Cremer et al. (2003) for the
analysis of electricity use in households and offi-
ces in Germany and by Kawamoto et al. (2001)
or Roth et al. (2002) for the U.S.A.

32 Normal operation: the appliance fulfills it’s main
purpose.

 Standby mode: the appliance carries out at least
one function, but not the main one.

 Off mode: the appliance carries out not function,
appears to be off, but is still consuming energy.

 Off: the appliance is not carrying out any func-
tion or consuming any energy.

• Times of use in the various operating
modes, i. e. the respective intensity of
use.

• The future power demand is further in-
fluenced by the existence of (technical
and behavioural) saving potentials with
regard to the energy consumption in the
different operating modes and their ac-
tual implementation.
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Figure 7-7: Model set-up for the calculation of ICT energy consumption
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The model calculations were done for
private households and offices. End-use
appliances and the associated infrastructure
were examined separately. Additionally, the
infrastructure of the telecommunications
companies was regarded. The groups of
appliances which were examined within
these five areas of ICT energy consump-
tion, are given in the detailed tables in An-
nex 5.

Model input data

The basis for all input data in the model -
i. e. stock data, power input per appliance in
the three operation modes, and time of use -
was a current study for Germany, in which
all these data were determined by statistics,
manufacturer's information, already exist-
ing studies, expert interviews, and own
measurements for the year 2001 and pre-
dicted for the years 2005 and 2010.134

Since most of the ICT appliances are
sold worldwide, the average power con-
sumption per appliance may not vary much
between Germany and Belgium. The esti-
mates made for 2005 and 2010 take into

account both expected increases due to
higher performance requirements and ex-
pected decreases in power consumption due
to autonomous technical progress or already
ongoing measures to increase energy effi-
ciency. Though there may be some differ-
ences in the usage time of the appliances
between Germany and Belgium, the divi-
sion of the operating time to the various
operation modes may not vary considera-
bly, so that these values were adopted, too.
Stock data had to be adapted to the Belgian
situation. Original stock data for the year
2001 were, however, only available for
most of the household end-use appliances.
For all other areas of ICT energy consump-
tion, and for the predictions to 2005 and
2010, the German stock data were scaled to
Belgium using the number of households
(for residential end-use appliances and in-
frastructure), the population (for mobile
phones), the number of employees (for of-
fices) and the surface (for the infrastructure
of telecommunication companies) as scal-
ing factors.
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The resulting input data for the years
2001, 2005 and 2010 can be taken from the
detailed tables in Annex 5.

Model results

According to the bottom-up analysis of
the individual appliances conducted here,
the total electricity demand for the use of
ICT in households and offices in Belgium

amounted to around 4.5 TWh in 2001 (see
Table 7-14). This is equivalent to a share of
more than 5 % of the overall final electric-
ity consumption, which amounted to
83 TWh in 2001. A further increase of the
electricity consumption for ICT by 38 % to
6.3 TWh is anticipated up to 2010.

Table 7-14: Overview of the development of electricity consumption by ICT appliances
and the associated infrastructure in households and offices in Belgium between 2001 und

2010

Electricity Consumption (GWh)
2001 Normal

operation
Standby Off-mode Sum

End-use appliances in House-
holds

1249 992 193 2434

End-use appliances in Offices 517 354 77 948
Infrastructur in Households 123 235 21 379
Infrastructure in Offices 570 30 - 600
Infrastructure Telecommuncation 192 - - 192
Sum 2651 1611 291 4553

2005

End-use appliances in House-
holds

1551 1062 183 2796

End-use appliances in Offices 493 359 64 916
Infrastructur in Households 263 239 21 523
Infrastructure in Offices 825 30 - 855
Infrastructure Telecommuncation 304 - - 304
Sum 3436 1690 268 5394

2010

End-use appliances in House-
holds 1748 1006 158 2912
End-use appliances in Offices 519 354 59 932
Infrastructur in Households 452 246 17 715
Infrastructure in Offices 1200 30 - 1230
Infrastructure Telecommuncation 496 - - 496
Sum 4415 1636 234 6285

When looking at electricity consumption
according to areas of use (Table 7-14), the

energy demand for ICT is clearly domi-
nated by end-use appliances in households,
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which account for about half of the total
electricity consumption in 2001. However,
this dominance will weaken in the near fu-
ture since the largest growth in consump-
tion is not found among ICT end-use appli-
ances - this increases by 20 % in house-
holds, and decreases slightly in offices - but
in the ICT infrastructure. An increase of the
power demand in the household infrastruc-
ture by 90 % is expected by 2010, it will
more than double for the office infrastruc-
ture, and the power demand of the infra-
structure of telecommunications companies
will grow by more than 150 %. This ex-
treme growth can be clearly ascribed to the
planned construction of the UMTS mobile
communications networks. The servers
have the largest share in the growth in de-
mand of the office infrastructure. The more
moderate increase in the power demand of
the household infrastructure can be attrib-
uted to both the television infrastructure
(especially digital set-top boxes) and the
internet infrastructure (especially
broadband internet connections). The slight
fall in the power demand of office end-use
appliances expected up to 2010 is mainly
due to the more energy-efficient LCD

monitors being substituted for cathode ray
monitors, as well as the substitution of
desktop-PCs by the more efficient note-
books. Among household end-use appli-
ances, the electricity demand continues to
grow for televisions and video recorders, as
well as for personal computers.

Regarding energy consumption by oper-
ating modes, the normal mode shows the
strongest increase between 2001 and 2010.
This is mainly attributable to the above-
average growth in the ICT infrastructure,
which mainly operates in normal mode.
Electricity consumption in standby mode
only slightly increases until 2010. This is
also a result of the policy efforts already
undertaken to increase energy efficiency
which specifically concentrate on this oper-
ating mode. Only the power demand caused
in the off-mode really decreases in the pe-
riod under review by 8 % from 2001 to
2010. This is, however, not mainly due to
an explicit increase in efficiency, but rather
that the off-mode is replaced by a standby
mode in several appliances, especially tele-
visions.
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8 Gap Analysis

The main results for the three scenarios
are summarised in the following tables and
figures.

Final energy demand in 2020, as com-
pared to 2001, would:
§ increase by 16 % in the reference scenario

§ be reduced by about 5 % in the bench-
marking scenario;

§ be reduced by 12 % in the economic po-
tential scenario.

§ Energy savings in 2020 with respect to the
reference scenario would be 18 % in the
benchmarking scenario, and 25 % in the
economic potential scenario.

Energy-related CO2 emissions  in 2020
(2010), as compared to 2001, would:
§ increase by 15.6 % (8.4 %) in the reference

scenario

§ be reduced by about 7.6 % (7.2 %) in the
benchmarking scenario;

§ be reduced by 18 % (14 %) in the eco-
nomic potential scenario.

§ CO2 reduction in 2020 with respect to the
reference scenario would be 20 % in the
benchmarking scenario, and 30 % in the
economic potential scenario.

Thus, the CO2 reduction achievable
in the benchmarking scenario would be
approximately just enough to reach the
Kyoto target for Belgium in 2012, by
returning energy-related CO2 emissions
back to levels close to 100 Mt CO2, while
the economic potential scenario shows
that the emissions could be cut down
further considerably, opening up poten-
tials for a possible second commitment

period in the Kyoto process, and com-
pensating to a certain degree for the ex-
pected increase in emissions due to the
phase out of the nuclear power units
starting in 2015.

Comparison with the 3rd National
Communication of Belgium reveals some
differences (see Table 8-1), which can be
explained by the following two differences
in procedure:
§ Differences in scenario assumptions, in

particular at the sectoral level (transport
sector)

§ Differences in the definition of scenarios
(the "with measure" scenario in the Com-
munication contains a limited set of de-
mand reduction measures)

§ One other major difference is the contribu-
tions of different sectors to the energy effi-
ciency reduction in the with additional
measures scenario: while in the 3rd Com-
munication, the industrial sector is con-
tributing by far the largest to the additional
reduction, the potentials, as evaluated here,
require substantial reduction from all sec-
tors.

The potential savings in the Bench-
marking Scenario and the Economic Po-
tential Scenario according to the different
end uses are presented in Figure 8-2 and
Figure 8-3. While for the Benchmarking
Scenario Savings of the order of 8 Mtoe
(4.8 Mtoe) have to be realised a time hori-
zon of 2020 (2012), in the Economic Po-
tential Scenario up to 11.5 Mtoe (6.6 Mtoe)
have to be achieved in the same time span.
The savings to be achieved, in particular
for the Benchmarking Scenario up to 2012
of 4.8 Mtoe must be compared with the
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roughly 1 Mt of CO2 savings achieved in
the nineties in Belgium (equivalent to ap-
proximately 0.35 Mtoe of savings in final
energy). Thus the effort to improve energy
efficiency must be considerably larger than
in the previous decade. This does not seem
out of scope give the comparatively high

level of energy consumption in Belgium on
a European scale. Nevertheless, in means
that without a strong energy efficiency
policy such changes are not likely to arise
in an autonomous way.

Figure 8-1: Development of energy-related CO2 emissions in the three scenarios
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Economic Potential Scenario -14,4% -18,7% -13,9% -18,2%
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ventories due to different delimitation. The most recent inventory data indicate that energy-related emissions

from fuel combustion were up by 0.38 % from 2000, while overall greenhouse gas emissions slightly decreased

by 0.1 %
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Table 8-1: Comparison with results of the 3rd National Communication of Belgium

With measures With additional measures
3rd National communication (Table 5.7) 2010/1995 2010/1995
Energy transformation sector -4,5% -22,7%
Manufacturing and construction 0,0% -17,1%
Transport sector 32,0% 28,9%
Residential and Services 10,1% 2,9%
Energy-related CO2 emissions (Mt CO2) 7,8% -4,2%

Reference BMS EPS
Own scenario work 2012/1995 2012/1995 2012/1995
Energy transformation sector -2,5% -17,8% -27,1%
Manufacturing and construction 1,5% -16,6% -21,8%
Transport sector 18,3% 4,3% 4,2%
Residential and Services 13,2% -3,1% -11,4%
Energy-related CO2 emissions (Mt CO2) 6,5% -9,6% -15,8%

Figure 8-2: Energy Savings Benchmarking Scenario (BMS compared to reference)
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Figure 8-3: Energy Savings Economic Potential Scenario (EPS compared to reference)
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CHP potentials have not been taken into
account for this exercise due to the prob-
lem of evaluating correctly the savings, as
long as the calculation procedures for CHP
are not clarified (see Chapters 5.7 and 0).
According to preceding analysis by STEM,
the CHP potential in terms of installed ca-
pacity can be estimated at for the year
2012 (2020) at 2,200 MW (3,100 MW) for

the Benchmarking Scenario and at
2,500 MW (3,500 MW) for the Economic
Potential Scenario up from 1,538 MW in
2000. To how much energy saving this
translates depends much on the reference
chosen (see Annex 3) and whether it is
adequate to choose a certain reference
(e. g. CCGT) in a given situation.
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9 Elements for a Programme to Improve Energy Efficiency in Bel-
gium. Part 1: Insight Gained from Interaction with Stakeholders

Hans C. Schneider, CEA

9.1 Rationale for Interaction

In order for any policy program to suc-
ceed, it is important that the target group
and other relevant stakeholders understand,
accept or even endorse
§ the necessity and the goals of the policy,

§ the approach and the instruments of the
policy;

§ the actions (behaviour, investments, co-
operation) that are expected from them, ei-
ther as target group or as an intermediary.

For the policy makers this means that
their policy plan and the deployment of the
accompanying instruments must be pur-
poseful, fair and transparent. This won’t be
easy to reach for all policies, especially not
for climate policy. Climate policy is aimed
at abstract, hard to reach, long term, global
effects. Individual contributions will have
no significant effect on the overall goal of
reducing the greenhouse effect. Only long
lasting and massive action will do.

Therefore a climate policy might suffer
from people underestimating or denying the
problem it seeks to address. Furthermore,
because of the large consequences of some
measures they are asked to take, people will
oppose policy instruments, distrust the mo-
tives of politicians or will try to back out of
the appeal that is made on them.

Early insight in the beliefs, mistrusts and
expectations of target groups and other
stakeholders is therefor of the utmost im-
portance for a acceptable and accepted cli-
mate policy. The same goes of course for an
Energy Demand Management (EDM) pol-
icy as an important part of the Belgium
climate policy.

In order to gain this kind of insight in
stakeholder beliefs and opinions three types
of activities are carried out under the gen-
eral heading of “stakeholder interaction” in
this project. The first interaction activity is
the representation of several relevant gov-
ernmental bodies within the accompanying
committee of the project. The second activ-
ity is an qualitative survey amongst
stakeholders within the main sectors of
Belgian society which might be affected by
(new) EDM policy. The last interaction
activity is the conference that will be held
at the end of the project. This conference
will have three major goals. First of all it
will give the stakeholders information on
our project. Secondly it will feed back in-
formation on how the proposed EDM-
program will be received by the
stakeholders; which aspects still come
across any opposition and which aspects
need further explanation or changes. And
thirdly, by strengthening of understanding
and by creating a sense of urgency, the
workshop will aim to induce commitment
amongst representatives of the target groups
and other stakeholders.

The gradual involvement process during
the project is illustrated in Figure 9-1.
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Figure 9-1: Schematic view on involvement process
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9.2 Group interviews with
stakeholders

9.2.1 Aim

In order to get policy broadly accepted
we should know what opinions and views
stakeholders have on energy efficiency
measures and instruments. Which barriers
to energy efficiency measures do they see
or experience? What do they expect from
an effective policy to remove these barri-
ers? Using these views, opinions and ex-
pertise, we will be able to refine our energy
efficiency programme and to increase its
acceptance and effectiveness in the future.

These interviews are part of Task 7 (Gap
Analysis) of the project.

9.2.2 Approach

The interviews were aimed to be held in
six small groups (3 to 5 persons), one for
each sector. Each group consisted of repre-
sentatives selected from a specific sector or
from a specific type of stakeholders. The
people to be interviewed received a written
invitation (by e-mail), with a short memo-
randum containing the goal of the interview
and an outline on the type of questions to be
asked. If necessary they also received a
recommendation from the principal of the
project.



Elements for an Energy Efficiency Programme: Interaction with Stakeholders

199

After the invitation they received a con-
firmation, together with some specific in-
formation on EDM in their branch or sec-
tor, a questionnaire and the list of the other
invited individuals within their group ses-
sion. The interview sessions were held in
Brussels within the Ministry of Economic
Affairs. The interviews were carried out
and reported by an experts with regard to
EDM policy. Interviews were conducted in
English33. Interviews were not taped, but
summarised by a consultant, with appropri-
ate knowledge of the topics involved. The
principal of the project was present on all
meetings. Interviewees were told in ad-
vance that reporting would not per se be
anonymous, but that confidential informa-
tion would be treated as such on their re-
quest.

9.2.3 Target group sampling

It was intended to have six group inter-
view sessions, with representatives of the
following sector / groups:

1 Industry

2 Small and Medium sized Enterprises
(SME) and the service sector

3 The residential (buildings) sector
(housing corporations, real estate deve l-
opers)

4 “Intermediaries” for energy efficiency
(architects, (retro-)fitters, building con-
tractors)

5 The transport sector

6 Consumers, environmental groups and
NGO’s

                                                
33 Although Dutch and French was occasionally

used too.

For each target group a list was compiled
of authoritative spokespersons with knowl-
edge of the field of energy and the envi-
ronment. Sources for the list were an inter-
net search on specific Belgian representa-
tive parties, existing contacts or address
lists from the Ministry and the Cabinet,
suggestions from our project partners
(mainly from Fraunhofer ISI, IW, STEM,
University Gent and CEA) and last but not
least references and suggestions from
within the target group itself after we con-
tacted them. The final list with 5 to 8 key
persons per target group was approved by
the principal of the project. The selection
aimed for equal spread of interviewees over
the three regions (Brussels, Walloon and
Flanders). These key persons received an
invitation by e-mail for participation in
group interviews at the beginning of Octo-
ber 2002. All invitations were followed up
by telephone. People who were willing to
participate received detailed information on
the project and on the group interviews.

Because of the time frame in which the
interviews would have to take place, not
everybody was able to clear their agendas
and participate. Those who were not able to
make it, were asked to respond in writing.
However, for the sectors ‘Residential’ and
‘Transport’, it was not possible to get more
than one or two people for the group inter-
view. We therefore decided to ask the con-
tact persons whether they could fill out a
questionnaire or whether they were willing
to be interviewed by phone, instead of
having a “group interview” with one or two
persons.

We found one person from the residen-
tial and one from the transport sector will-
ing to be interviewed by telephone. The
others all personally agreed to do fill in the
questionnaire. They were reminded to do so
almost every week by telephone and email
for at least 5 times. However, the deadline
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for sending in the questionnaires expired
without extra responses from some target
groups. The net response is 61 % (24 out of
33) which is still quite high. We only re-

ceived two point blank refusals, other non-
response just failed to response in spite of
repeated phone & e-mail reminders.

Target group Invited Participated in
group interview

Written or tele-
phone interview

Industry 6 4 1
Service sector / SME 5 3 0
Buildings (residential) 5 0 3
Intermediaries 5 4 0
Transport 6 0 2
Consumers, Environmental Groups, NGOs 6 3 0

Total 33 14 6

 A list of consulted organisations can be
found in Annex 11.

9.2.4 Group interviews

Except for the sector ‘residential’ and
‘transport’ we were able to find enough
participants for the group-interviews. Prior
to the meetings, all participants received
general information about the project as a
whole and specific information about en-
ergy policy and their branch. Along with
this information, we attached the general
discussion topics and a list of participants.
All this enabled the participants to prepare
themselves sufficiently. The meetings took
three hours each. A report was drafted for
each session and send to the participants for
comments.

Interview topics included:
§ current role of the stakeholder(-

organisation) with regard to energy effi-
ciency in its sector,

§ current view on the need for and the sig-
nificance of Energy Demand Management,

§ potentials, barriers and opportunities for
EDM,

§ current, possible and needed EDM policy
instruments,

§ conditions for successful EDM policy,

§ the potential role of different stakeholders
(including the interviewed organisation it-
self), and a check on commitment for EDM
policy.

In practice discussions often in the
course of the meeting became focussed on
just one (group of) energy saving meas-
ure(s), for instance insulation. This was
done on request of the interviewees to focus
the discussion. For this topic current prac-
tice, barriers and possible policy instru-
ments were then discussed in depth.

Each group interview session was evalu-
ated on site. All participants were very
pleased about the initiative and had a very
positive attitude towards the interviews
afterwards (even when some expressed
some doubts beforehand).
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9.2.5 Main findings per target group

Please note: the findings below repre-
sent the views and opinions of the inter-
viewed stakeholders and not of the authors
of this chapter nor of the project consor-
tium or its principal.

Industry

Need & significance of EDM
The general need for energy demand

management was widely acknowledged
within this group. The Belgian 7.5 % GHG
reduction goal is expected not to be feasible
with internal measures only, because these
are not sufficient or too expensive. External
measures (ET, JI, CDM) are expected to be
required.

In principal, the current burden sharing
between the European member states is not
seen as coherent within the Single Market,
nor is it seen as a good reflection of the
European spirit. It results in a relatively
high reduction target for Belgium. But it is
now legally binding (as soon as Russia rati-
fies the Kyoto protocol), so there is not
much any individual company can do about
it, and the target is accepted as a (political)
fact.

At the moment there is no agreement yet
on internal burden sharing within Belgium.
For the three regions, there is one target –
not every region has its own target yet.
Furthermore, within each region govern-
ments want to implement their own policy
instruments for each sector.

The main concern for companies is to
safeguard their chances to develop their
activities in Belgium and to maintain their
international competitiveness independent
of the division of the targets amongst the
regions and then between the different sec-
tors.

Companies are in general willing to co-
operate by means of covenants, but it
should be kept in mind “that they have
more to think about then only Kyoto.”

Energy saving potential
Their certainly is still energy saving po-

tential in Belgian industry, although proba-
bly not within an acceptable level of return
on investments, according to the interview-
ees.

Awareness, willingness, know how &
possibilities

All large industrial companies are aware
of the environmental implications of energy
use and the (general) possibilities for en-
ergy saving.

The willingness is present, up to a cer-
tain level of return on the investment. The
required pay back time gets shorter every
day, also because of international uncer-
tainties.

Larger companies have enough know
how on this matter. Smaller companies
have more difficulties with respect to know
how. But this is the responsibility and/or
tasks of the suppliers of new technology, on
the short term. On the long term, research
has to be done and spread amongst compa-
nies. For instance in the form of courses
and knowledge exchange on an interna-
tional level.

The costs of energy saving measures are
primarily seen as ‘opportunity costs’. There
is competition with other types of invest-
ments and that is the reason that the re-
quired pay back-time is so strict.

In order to meet the IPPC-directive,
costs will have to be made anyway, so it is
better for companies to be pro-active. This
can be difficult for the Belgium (large) in-
dustries, because they are mostly very basic
and have small margins (specialised indus-
tries have bigger margins).
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A complicating factor for decisions on
large investments is the fact the a lot of the
larger industrial companies operate under
international governance and have to deal
with a complex decision making process.
Often decisions with respect to energy effi-
ciency investments in Belgian plants are
taken abroad.

For enterprises that operate in several
different countries, there might be incon-
sistencies on the pay back times, so the de-
cision-making process is even more diffi-
cult for them.

Barriers
Most of the barriers are legal or political

in nature. It is not clear what measures will
or should be taken on a federal, regional or
European level, so a lot of companies have
decided to wait until there is more certainty
on this subject. The experience is that the
front runners will not be rewarded for their
early action, so it’s better to stay put. For
instance; a subsidy for new CHPs is in the
pipeline, so it’s better to hold investments
until this policy comes into force.

Regulations differ per country, for in-
stance for transport and use of waste. This
makes it difficult to use waste for fuel pur-
poses. A strategic, integrated policy is nec-
essary that will clarify on how to deal with
waste on the long term.

The different federal and regional poli-
cies also create legal uncertainty, especially
when it comes to covenants. The govern-
ment has more than one voice. This is expe-
rienced as complicating things and there-
fore one of the obstacles for the covenants
to be signed. The commitment of the gov-
ernments must be clear, but this is not the
case. Trade unions and environmental
NGOs can play a significant role in this
process.

The conditions of energy subsidies are
often complex and with a large administra-

tive burden. Often so much in relation to
the amount of subsidy, that especially
smaller companies don’t bother anymore.
Smaller companies also have the problem
of not reaching the threshold that is set for
subsidies.

Real opening of electricity market
(CHPs) is necessary; the electricity market
is not seen as open in practice at the mo-
ment.

Apart from external barriers, also inter-
nal barriers exist. Within private compa-
nies only the most beneficial projects will
be financed, and those are not per se the
energy efficiency projects. The economical
climate is very important; this defines
whether it is the good moment in the bus i-
ness cycle to invest in energy measures.

Policy instruments
The following comments on policy in-

struments were made.
In Flanders, the subsidy-budget is not

big enough and seems to be declining. The
idea of competition between companies in
order to get a subsidy holds very high risks:
there is more political involvement and be-
cause of that there is more uncertainty on
whether a company would get the money.
The consequence is that they won’t spend
time anymore on preparing proposals.

Third party financing for energy saving
investments is not commonly used (due to
low fiscal rebate of only 13.5 %, higher
rebates of 27 % or higher in discussion),
although it might be a good principle.
Electricity companies and other investors
can become such parties. They could be
rewarded by the returns they make through
energy savings, even when these have
longer pay back times. Emission trading
(and their specific returns) could be linked
with this principle.

The most effective instruments accord-
ing to UWE are: covenants, (financial) in-
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centives, education and legislation. Never-
theless together they will be insufficient to
reach the proposed GHG-reduction goals.

The road ahead according to…industry
There seems to be no interdisciplinary

approach at the federal level, especially for
the Ministries of the Environment and of
Economic Affairs. There should be an in-
terdisciplinary working group within gov-
ernment, which could exchange economic,
social and environmental knowledge and
views and come forward with more realistic
and widely accepted policies.

There is especially a lack of competence
and human resources when it comes to ca-
pacity building on flexible instruments.
Belgium should become pro-active in this
field, because other countries already take
all the good projects.

Government should promote energy
audits, voluntary branch agreements, and
positive discrimination.

Moreover government should urge for a
coherent and sustainable European energy
policy.

Procedures for subsidies should be sim-
plified.

The market for CHP should be really
open, so that newcomers in this market can
get opportunities too.

Policies and regulations should be har-
monised within the Belgian regions, but
also within Europe (for instance with re-
spect to the use of waste for energy produc-
tion).

Service sector / SME

Need & significance of EDM
The general policy goal with regard to

emission reduction is regarded as logical by
the interviewees. But, reductions have to be
distributed in a fair way.

The need to save energy within this tar-
get group is not necessarily because of the
environment; in most cases it will have to
do with saving money (for instance within a
supermarket: a lowest price guarantee for
consumers entails low costs for the shop
itself), differentiate yourself from others,
the responsibility to society and the comfort
of the employees.

Energy saving potential
All interviewees agree that there is sub-

stantial energy saving potential within this
sector.

Awareness, willingness, know how &
possibilities

Awareness amongst the smaller compa-
nies is not present, because they don’t have
the financial means to have in company
experts. Furthermore, energy is not a major
part of the total costs and therefor not an
important factor to consider when thinking
about saving money. Because of the low
level of awareness, the willingness is also
not always present.

For some SME a ‘green’ image either
towards customers or towards employees
serves as an important driver for taking
energy saving measures.

It is important that people know the cost
of the energy consuming functions; this will
of course influence their attitude towards
energy saving options. Specialists can pro-
vide knowledge; larger companies often
have specialist in the house, smaller com-
panies usually can’t afford these specialists.

Larger companies tend to out source the
total process of heating (installations,
maintenance) in order to focus more on
their core business. However, this also
means that they might lose all knowledge
on energy saving options. On the other
hand it opens the road to performance con-
tracting by hired professionals in which
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energy efficiency standards might be in-
cluded.

Gas fired heating emits less GHG than
oil heating. Still, for service sector organi-
sations it is not always a logical step to
switch from oil to gas. One reason is that
gas is still more expensive. Existing build-
ings might have big oil tanks; a switch
would mean a lot of hassle too. Also, it of-
ten is the case that organisations or compa-
nies have limited budgets for energy or
maintenance and choose the option of the
lowest immediate costs and not necessarily
the most energy efficient.

An important opportunity is seen at the
start of constructions and when renovations
take place. Multidisciplinary building teams
should be put in action at that moment.
They should immediately incorporate the
‘energy factor’ and involve everybody,
from architect to constructor, to the people
that will actually live or work in the build-
ing.

Barriers
The main barriers are lack of knowledge,

lack of financial means, higher demands of
the users of the buildings with respect to
comfort (for instance if it comes to cooling)
and the high costs of new efficient tech-
niques.

A problem for forerunner is that they
might get ‘punished’ for the savings they
already realised beforehand, when measures
will become stricter. So the reductions must
be divided in a fair way.

Policy instruments
An efficient policy instrument is to re-

ward people that will become or already are
energy efficient.

When it comes to investments, it is very
important that the long term vision on taxes
and charges of the government is clear to
investors. Still taxes aren’t seen as an in-

centive for energy saving investments, be-
cause SME are already very much aware on
keeping costs as low as possible. Invest-
ments often are too high, so subsidies can
be an important stimulus to remove this
barrier.

Since it is now relatively simple to dis-
regard any regulation (due to lack of con-
trol), the consequences of not complying,
should become more severe and strict.

The road ahead according to…SME
It is of the utmost importance to share

and transfer knowledge with regard to en-
ergy saving in SME and the service sector.
There should be transfer of practical
knowledge between different companies;
this would at least start the process of
thinking about energy. These companies
should have to be comparable in a way, so
suggestions will appeal and be recognis-
able.

It is very important to know the long
term vision of the government on taxes and
charges, especially when it comes to decide
on investments. For instance, in the trans i-
tion phase from the so called "green francs"
regime to the green certificate scheme , the
utilities or autoproducers have expressed
their concern either on the stability of the
first regime or the minimal value of the
green certificates. In the case where the
enterprises investing in the electricity gen-
eration from renewables are one day enti-
tled to feed-in tariffs rather the green cer-
tificates scheme in the Walloon Region,
similar concerns might still arise with re-
spect to the duration and level of such a
support.

Regulations should be controlled and
penalties should be a consequence of not
complying to regulations (‘building po-
lice’). Now, it is very easy to disregard any
regulation.
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A reduction on the ‘revenu cadastrale’
(fiscal deduction) based on energy effi-
ciency would be an option.

A link of subsidies and k-levels would
be a logical step. This would also imply the
use of guarantees for realisation of insula-
tion.

Subsidies can be an important stimulus.
For the smaller companies however, subsi-
dies can be too much work, especially
without an expert in house. Government
could stimulate or provide agencies that
help smaller companies, with these proce-
dures.

The policy effects should be carefully
monitored, in order to learn from them.

Residential (buildings) sector

[Based on telephone and written re-
sponses, not on a group interview]

Need & significance of EDM
According to the interviewees the 7.5 %

goal is obviously a political one. It depends
largely on the regional authorities whether
this goal will be met. They have to work
out a policy to reach that goal. To do so it is
necessary to obtain certain financial means
and investments, that are currently lacking.
At the start of this policy activities looked
promising, a lot of ideas were raised, but all
ideas got stuck when the realisation should
take place, according one of the interview-
ees.

Energy saving potential
The residential sector is inevitably a

sector where large energy savings are pos-
sible and feasible.

Insulation is a very good energy saving
measure. Legislation for insulation is in
place. Because the housing sector is rather
conservative, laws are absolutely necessary.
It is not possible to change something in

this sector on the basis of knowledge trans-
fer only.

Awareness, willingness, know how &
possibilities

Energy saving only receives moderate
attention from most households. According
to the interviewed representatives it is not a
big issue at this moment, but awareness is
growing. Because energy is not a very con-
crete or easy to understand subject, people
do not tend to think about it too much, let
alone make a connection between their own
behaviour and the global climate problem.
Some important steps can be made however
by housing corporations. When investing in
energy efficiency and thereby lowering the
energy costs of renters, they can show how
the two are linked. People are at first inter-
ested in money; the environment comes
second. After you’ve triggered them with
the money issue, you can educate them
more on the global climate issues and the
link with their behaviour.

According to these interviewees a ap-
propriate knowledge on energy saving is
present with architects and engineers who
design buildings. But when it comes to the
actual building appropriate knowledge on
energy saving is lacking with parties like
building contractors. So when a measure is
not obliged by law, chances are still very
low that they will be realised.

Insulation still suffers from the fairy tale
of over-insulation.

Barriers
It is difficult to persuade would-be

builders and renovators to take into account
environmental concerns. The budget and
other needs (e.g. luxurious new kitchen)
remain the predominating factors.

The investment is also seen in a different
way depending on whether the person con-
cerned is the owner-occupier or the land-
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lord of the property. The return on invest-
ments also often takes too long. (A reason-
able period is 5 to 7 years. Beyond that, the
degree of uncertainty is too big).

Moreover, due to the lack of effective
monitoring of the legislation in place, expe-
rience shows that there is often a lack of
knowledge of and compliance with that
legislation.

Finally, some households feel that the
legislation on insulation and ventilation
encroaches on the territory of private life
and amounts to an unacceptable interfe r-
ence by the public authorities in their
choices. Some would be more prepared to
accept the measures if they were expressed
in terms of objectives and performance lev-
els rather than in terms of specific meas-
ures.

Some opportunities mentioned:
§ Apply renewable energy in dwellings, for

instance solar pannels and solar water
heating.

§ Instruments likely to have an effect on the
market (initially voluntary to test the effect)
are certification and seals of approval

§ Reduce the VAT rate for energy saving
measures.

§ Overall performance approach to buildings,
including the compact nature of buildings.
Belgium has one of the highest figures in
terms of surface area for residential build-
ings in Europe.

§ Monitoring legislation and integration of
energy-environment-regional development
approaches (cross sectional approach) be-
yond the institutional division of areas of
competence.

Nevertheless a substantial performance
improvement of existing building stock
is not very evident given the very large
number of individual owners (compared
for instance with The Netherlands).

Policy instruments
The current tax allowance is not efficient

nor is it sufficiently implemented. Tax al-
lowance amount provides little incentive.
Legislation is not monitored and should
perhaps be reviewed in terms of overall
performance levels. There is a 500 eu-
ros/year ceiling on the tax allowance from
2003, which is low compared to the poten-
tial investment sums. Moreover, the tax
allowance is still less attractive than the
direct financial benefits such as grants, sub-
sidies and VAT rate reduction. The effect of
the tax allowance sum could be to spread
energy saving investments over time (re-
ceive the 500 euros allowance for several
years in a row), which reduces its effect.

Current legislation has had little impact
so far. For instance, the thermal insulation
requirements are not respected.

The EPN (energy performance standard)
is supposed to be introduced on short term.

October 2002 was the “energy-
month” in Belgium. The campaigns were
good, but the people reached by this cam-
paign, were probably the people that al-
ready know enough about the subject. The
point is, that you should try to reach those
people who do not already know about en-
ergy efficiency; you should try to involve
the whole population, not only a segment.

The road ahead according to…
The main barriers in this sector are:

costs, time required for return on invest-
ment, insufficient means to ensure imple-
mentation of the legislation. The govern-
ment should feel the necessity of energy
saving, but it doesn’t look like it yet.. About
40 % of the energy use can be traced back
to the building sector, so there is a lot to
gain here! That is why important players
from this sector should be more involved in
the future policy making in this area – and
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something concrete should be done with
their advice!

Subsidies might give the wrong signal;
people do not get punished for doing noth-
ing. An alternative idea could be that peo-
ple who do not reach a certain target,
should pay and those who do reach the tar-
get don’t. People who do better then the
target get extra money.

Some other suggestions by the inter-
viewees:
§ Develop appropriate tools for control and

monitoring of the current legislation;

§ Architects, future occupants and building
contractors can have a significant role in in-
fluencing or advising property developers.

§ The regulatory approach under develop-
ment in the Flemish Region for new build-
ings is promising.

§ The three levels of administration should
not always be used as an excuse NOT to do
anything. When something is needed and
everybody agrees upon this, it should be no
problem.

§ Politicians should already start thinking
along from the start of a public building
project. Now it is often the case that at the
end of a project, they still want to have a
say about it.

§ It is very important to have a link between
actual field situation and scientific out-
comes of experiments with energy saving
measures. Knowledge gained in universities
is not communicated to the shop floor, so to
say.

Intermediaries

[Please note. The interviewed “interme-
diaries” mainly talked about energy saving
in their clients organisations, not about
their own organisations. During the group
discussion the group decided with the inter-
viewer to focus on insulation (with a large

saving potential) as an example of how de-
cision makers act.]

Need & significance of EDM
The general feeling amongst the partici-

pants in the group discussion is that their
clients don’t know about the Kyoto Proto-
col or the specific target for Belgium, but
they do realise that a green image is good
for business. However, there is a difference
between thinking a green image is good and
actually having a green image and acting in
an environmentally beneficial way.

Businesses don’t save energy or apply
for subsidies because it’s good for the envi-
ronment, but because it saves money. They
only care about their core business.

The basic knowledge about the CO2-
issue is lacking and with it, the awareness
that it is everybody’s problem. If people do
realise the problem of emissions, they often
question the degree of trustworthiness of
the scientific proof – if there is any.

Furthermore, energy use is not consid-
ered to be negative. Energy is associated
with ‘production, comfort, activity’ and not
with waste or air pollution, let alone with
climate problems.

Energy is not a priority for companies,
not even for the large consumers, mostly
because it is such a small part of the total
costs. They care about the pay back-time of
their investment. If it is 2.5 years or pref-
erably, less, they will consider installation
of new techniques.

Psychology and sociology is very im-
portant; people are very conservative and
will stick with the old techniques they’re
familiar with. However, the covenants that
are prepared for the branches do trigger the
awareness for energy in general. The men-
tality is changing, although demands for
comfort and simplicity are dominant over
idealism and cutting back emissions.
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Energy saving potential
There are a lot of older buildings and in-

dustrial buildings that need renovation and
are without any form of insulation. And if
there is, the k-level is about 100. New
buildings are build accordingly to the new
regulations – if there are any (the only
regulation that exists is the K55 obligation
for residential dwellings). But these regula-
tions are not strict enough. So the potential
is huge, but nobody knows how big, be-
cause measurements and monitoring are
hardly done.

Awareness, willingness, know how &
possibilities

Awareness is present, but the motivation
is often lacking. People have to realise it is
not only an economic consideration and let
go of their conservative behaviour.

Technicians are motivated, but have
problems to convince the decision-makers.
They rather negotiate about the price and
amount of kWh, even though measures to
save energy would be more efficient. The
problem with implementing new measures,
is that the companies would have to do eve-
rything themselves. They rather just pay
less for energy and get their profits in this
way.

The fairy tale of over-insulation is
spread amongst a lot of people. This is
probably because insulation also implies
good ventilation and mechanical ventilation
has the reputation of being very bad for the
health, insulation is also seen as a bad
thing.

Barriers
§ In order to save energy, most people realise

that insulation is the most simple and direct
solution. However, it is viewed as very dif-
ficult and expensive.

§ Historical buildings that are being very
carefully renovated, must remain as original

as possible. So insulation is often not con-
sidered as an option.

§ In the Flemish region, there are now guide-
lines for the healthcare sector (VIPA, june
2002) considering sustainable building; you
will get no subsidy when you don’t comply
with these rules. Since this document was
issued only recently, the architects are not
fully aware of this VIPA yet, so application
is limited.

§ Architects consider insulation as a restraint,
not as an opportunity. They obey the rules
and that’s it. Their ambitions lie on another
level and most of them think very conser-
vative with respect to energy efficiency.

§ In general, companies choose the option
that is the least expensive. So studies are
also kept to a minimum.

§ Another problem on a different level is the
spreading of infrastructure; there are many
small and individual building sites, so too
much consumption of space. Buildings and
houses should be planned more on a collec-
tive systems.

Policy instruments
The governments only tries to stimulate

the industry for individual energy efficient
measures at the moment. For instance, an
EPR (Energy Performance Regulation)
would be a more integrated approach, but
will only come into force January 2004.

Energy audits are in principle a good
tool, as well as covenants with companies.
Maybe you should also enter into covenants
with suppliers and producers of building
materials, insulation and installations.
Regulations might be more effective here.
More subsidies for audits (like the VIREG-
fund) are recommendable, but this will need
more communication and follow-ups, in
order to get the advices actually into prac-
tice.

The government should make it clear
that energy is not an infinitely big source
and that the use of it also pollutes the envi-
ronment. People should get this message
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through campaigns and consensus must be
created. Let them know why they should
save energy.

The environmental costs of energy
should be internalised. This would make the
energy more expensive and money is what
companies care about the most. CO2 or en-
ergy tax is an option too (but industries will
not like this).

The three levels of policy making (fed-
eral, regional, municipality and Walloon,
Flanders and Brussels region) complicate
things enormously. One level or harmoni-
sation of the different policies is very much
needed.

The road ahead according to interme-
diairies
§ The policy considering energy must be

coherent and have a clear vision, without
any contradictions (example of today’s
policy: every family member gets 100 kWh
for free, but you are also asked to save en-
ergy). Make the policy more simple and
clear, also towards and with respect to the
European Union policy.

§ Unlink the investments from the exploita-
tion costs. Now, installation-design firms
are being paid on the basis of the size of the
installation and a percentage of the total
sum (not on hours spent). So they won’t
spend much time on revolutionary research
for better installations, but rather just start
building. If you introduce a constant fixed
budget, there must be a good reference to
set this amount. To set this amount, more
research is needed. A compensation for en-
ergetic conceptual designs could be an op-
tion.

§ At the start of a building project, a design is
made by the architect, without consulting
anyone else. This is wrong. There should be
a building team from the start in which all
the needed expertise or disciplines are rep-
resented. In this way, the architect is not the
only one anymore with responsibility in an
early stage. In this way, comments on the
design would also be less threatening for

the architect. It could also make the client
aware of the energy saving and cost possi-
bilities in an early stage.

§ The government could fulfil a role in the
creation of such a team, for instance by de-
manding that the request for a building
permit (‘bouwaanvraag’) must be done by
such a team.

§ The renovation of old(er) buildings is the
perfect and logical opportunity to imple-
ment energy efficient measures. “Stramien”
for instance is designing low energy office
buildings. Passive energy techniques can be
easily integrated in modern architecture,
they have low investment-costs and have a
pay back time of 5 to 10 years. The gov-
ernment however, should play a more ac-
tive and stimulating role in the change of
mentality and the education that is needed.
The initiatives of the government are too
few; other people always have to make the
first step.

§ Integrate energy efficiency options in the
education of architects. In general, educate
people about energy and the CO2 problems
and the consequences for their daily lives.
Also: what contribution can they make and
how does this relate to the general chal-
lenge.

§ Make people aware of their energy use by
means of energy monitoring or by a more
transparent energy bill.

§ Monitor the use of energy and use those
results to promote efficient use of energy.

§ EPR is an opportunity, but it might be too
complex and it needs independent control.

Consumers, environmental groups,
NGOs

Need & significance of EDM
The need and significance is acknowl-

edged by the interviewees, but the majority
of the consumers does not realise that en-
ergy is a problem and they don’t link their
behaviour to the global climate problem.
That is partly because energy is a small part
of the total budget of a household. Raising
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prices is therefor seen as the best tool to
influence behaviour. This rise has to be
constant and long lasting.

Energy saving potential
Insulation is seen as having a large sav-

ing potential, because Belgians seldom in-
sulate their homes and are not aware of the
possibilities and consequences of insula t-
ing.

Awareness, willingness, know how &
possibilities

The present-day knowledge of the build-
ers about insulation is not sufficient and
therefor a barrier for the implementation.

City planning is commonly overlooked
as a major source for energy saving.

Barriers
§ Energy is only a small part of the household

budget.

§ Practical information (for older houses) is
missing.

§ Regulation on visible outer brick layers is
preventing insulation in some types of
houses.

§ Funding energy efficiency in the rental
sector is difficult. Slow movements in the
rental sector also slow down measures for
home-owners.

Policy instruments
The government should be a role model

and set examples. There is a manpower
shortage with regards to the monitoring of
policy effects and the enforcement of regu-
lations. The multi-layer character of the
Belgian administration is a problem, be-
cause this generates too much consultation
and conferencing.

The road ahead according to…
§ Policy for new buildings should be directed

at ‘project-developers’.

§ Certification for houses is needed.

§ Labelling of insulation materials.

§ Lowering energy taxes is a wrong signal for
energy saving.

§ Show the real costs of high energy uses.

§ Couple energy taxes and subsidies.

§ Increase policy budgets on energy saving.

§ Government should be a role model.

§ Government should monitor more.

§ Strengthen administrative forces.

Transport

[Based on one written reaction and one
telephone interview]

Need & significance of EDM
The interviewees have strong doubts on

the possibilities to reach major absolute
energy savings in transport on short term.

Transport is also the ‘motor’ of the
economy, so reducing transport volume is
not an apparent option.

Energy saving potential
Car technology is increasingly efficient,

but car uses increases even more.
In freight transport savings of 30 % have

been reached already since 1970.
Mobility is a very complex phenomenon,

and there doesn’t seem to be a miracle so-
lution to the problem of growing transport
volumes and its energy use.

In the long term other fuels (H2) might
bring a fundamental solution.

Awareness, willingness, know how &
possibilities

Alternatives for (energy use in) transport
do not depend on individual transport com-
panies or organisation. They are mainly
found in legislation, spatial planning and in
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adjusting supply and demand of the differ-
ent transport modes.

Barriers
§ Transport is a major economical activity in

Belgium.

§ There is no car design taking place in Bel-
gium, only assembling, so there is little
room for influencing the efficiency of cars
coming on the market.

§ Fuel is already expensive, so people are
already keen on fuel use and no more sav-
ings can be expected from changes in driv-
ing behaviour according to the interview-
ees.

§ Bad spatial planning forces people and
companies to make longer trips.

§ Slow procedures for new public transport,
make that alternatives for car trips are still a
long way to go.

Policy instruments
One should implement a mix of com-

plementary instruments:
§ Demand reduction: for instance by tele

working,

§ Flexible working hours to reduces traffic
jams,

§ Clustering of plants to reduce the transpor-
tation of products,

§ Carpooling,

§ Stimulate alternative modes: bike, public
transport,

§ Realise good multi-modal switch (for peo-
ple and freight),

§ Stimulate the choice of energy efficient
cars.

The raise in taxes on diesel is bad for
reaching the CO2 reduction targets, since
modern diesel engines produce less CO2.

The road ahead according to…the
transport sector

§ No miracle solutions, but a broad approach
is needed.

§ Speed up the replacement of old (ineffi-
cient) cars by new ones.

§ Higher taxes on older (inefficient) cars

§ Efficient driving in driving lessons.

§ Better adjustment and co-ordination of traf-
fic lights.

§ Long term solutions: other fuels

§ European measures & regulations! Avoid
different labels or criteria in different coun-
tries

§ In general: focus on European policy in-
struments and avoid national differences in
policies.

§ Responsibility of individual households and
industries on where to locate. A good loca-
tion can save a lot of car kilometres.

§ Intensified research on efficient (car) pro-
pulsion technology.

§ Liberalisation of rail traffic.

§ Completion of the European (high speed)
rail network.

§ Integration of different modes of transport:
rote, rail, pipeline, water, etc. Energy saving
within road transport is much more expen-
sive than for instance in insulation of
buildings. So don’t try to reach extra sav-
ings in transport, but do so where you get
more value for money.

9.3 Summary of main findings of
interviews over all target
groups

§ Among interviewees there is a general ac-
ceptance of the need to save energy and to
reach Kyoto targets which Belgium agreed
on. Other reasons for energy saving are also
mentioned (and sometimes valued even
more important): a future independent
power supply for Belgium and a moral ob-
ligation to developing countries to use sub-
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stantially less energy within industrialised
countries, like Belgium.

§ There are no doubts on the existence of
large & feasible saving potentials –

§ except for industry & the transport sector.

§ As strong need for the enforcement of ex-
isting regulations.

§ A strong need for consistency & harmoni-
sation, within Belgium but also on a Euro-
pean level.

§ Basis education on environmental effects of
energy uses is needed for the general pub-
lic.

§ In the building sector an integrated ap-
proach seems necessary: integration of en-
ergy efficiency in the building process,
education and training of architects,
stronger control of existing regulations, find
new solutions for the improvement of en-
ergy efficiency of the existing building
stock.

§ Transport is a problematic sector. Although
efficiency is getting better over time, vol-
ume grows even faster and total energy de-
mand grows. Structural changes seem hard
to reach (especially on short notice). Be-
havioural changes seem unlikely too since
the economic and social importance of mo-
bility. Change should come from a large
range of linked measures and policy in-
struments.

§ Spatial planning is often mentioned as im-
portant tool to curb down future energy
demand, both in transport as in energy use
for heating through compact building.

§ There still is a large energy saving potential
in the service sector and amongst SME.
Measures will be hard to reach here since
knowledge and awareness is low. An inte-
grated approach with knowledge transfer,
subsidies, hands-on help and stimulation of
intermediaries could set things into motion
in this sector.

9.4 Involvement of specific gov-
ernmental representatives

To get specific federal and regional
stakeholders interested and involved in the
project as it continued, the Ministry of Eco-
nomic Affairs sends invitations for accom-
panying committee meetings and minutes to
the representatives of the regions and to the
energy regulator.

9.5 Final Conference

9.5.1 Aim

A final conference for stakeholders and
governmental bodies took place on March
18, 2003. This concluding conference was
organised to present the draft project find-
ings, but also to provide an opportunity for
stakeholders to discuss the project findings
and the possible consequences for Belgium
energy savings policy. The aims of the con-
ference were:
• compare Belgian EDM policy with that

in its surrounding countries,
• suggest elements for a new energy de-

mand policy,
• provide an opportunity to discuss the

future Belgian EDM policy,
• learn from experiences and insights

from some interesting speakers from
Switzerland,

• provide a confrontation from research
findings with the practical insights from
stakeholders through the comments of
invited reviewers.
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9.5.2 Approach

The conference was targeted at all rele-
vant stakeholders. That is representatives of
the different sectors or branches, intermedi-
aries, policy makers, NGOs and interest
groups. Governmental representatives will
be invited from both federal, regional and
local authorities.

Around 150 persons / organisations have
been invited from the following categories:
§ Industry

§ SME / service sector

§ Residential sector (corporations, builders)

§ “Intermediaries” for energy efficiency (ar-
chitects, (rertro-)fitters, building contrac-
tors)

§ Consumers

§ Environmental groups / NGOs

§ Transport sector (private, public as well as
freight transport)

§ Agriculture,

§ Energy sector,

§ Scientific community,

§ Federal & regional bodies or organisations:
- Relevant ministries
- Regions and communities
- Relevant Advisory or Planning organisa-

tions

Around 110 participants attended the
conference; 123 participants had pre-
subscribed. The conference consisted of
different main parts:
§ opening by the chairman of the day

§ reasons for the EDM-project

§ main results of the EDM- project

§ five presentations by consortium members

§ four parallel sessions, with sectoral presen-
tations and discussion

§ report on Audience Opinion Poll and on the
results of the parallel sessions

§ presentations of the Belgium regional and
federal EDM-policy by governmental rep-
resentatives

§ panel debate

§ closure by Mr. Deleuze, Secretary of State
for Energy and Sustainable Development

The presentations in the main room were
either in Dutch, French or English, but were
translated Dutch and French. The presenta-
tions and discussions during the parallel
sessions were in English. Two persons from
Switzerland were invited: one for a morn-
ing presentation and one as reviewer at the
Industry parallel session.

Based on the pre-subscriptions, the next
division was made for the parallel sessions:
§ appliances: 9 subscriptions;

§ industry: 47 subscriptions;

§ residential: 33 subscriptions;

§ transport: 11 subscriptions.

This was also roughly the division on the
day itself. The parallel sessions were good
places to exchange experiences and ideas.
The results were reported afterwards in
during the plenary meeting after the parallel
sessions.

Around 80 participants filled in the
Audience Opinion Poll, which is around
73 % of the participants. These results were
also reported during the plenary meeting.

9.5.3 Report on the conference

The conference consisted of different
parts (see paragraph 9.5.2). The report on
the conference will be given in the same
order in this paragraph.
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1. Opening by the chairman of the day
(Van Ypersele)

Mr. Van Ypersele welcomed the partici-
pants. In his opening words he stressed the
importance of EDM as a major part of the
Belgium effort to reduce green house gas
emission.

2. Reasons EDM-project (Plasman)
Ms. Plasman welcomed the audience on

behalf of the Cabinet who issued this re-
search project. The project is a direct fo l-
low-up of the recommendations of the Am-
père committee. This committee pointed to
the potentials of energy saving in Belgium
which should be investigated by a complete
and integral study on EDM in Belgium.

3. Main results EDM- project (Eich-
hammer)

During this presentation the objectives of
the study, an overview of the issues investi-
gated, indicators on the current state of en-
ergy efficiency, current energy efficiency
policy in Belgium, the modelling results,
the aggregate view on the impact of sug-
gested elements for an energy efficiency
programme and the main conclusions were
given. Some results were compared with
other EU-countries and different used sce-
narios were explained. The main results
were summarised in a Top 20 of recom-
mended measures.

4. Morning presentations
a. CO2/energy taxation – Françoise

Nemry (Institute Wallon)
CO2/energy tax has been implemented in

some European countries with various suc-
cess. European legislation in this field did
not yet come into force. Despite of this a
number of European countries has set up a
CO2/energy taxation system. Belgium has
not yet set up such a system, but it is possi-
ble to learn lessons from those countries.

During this presentation the lessons were
shown and explained. The conclusion was
drawn that the CO2/energy taxation has
been an efficient instrument in different
European countries. The overall (environ-
mental and socio-economic) efficiency
could be optimised and examples for this
were given.

b. Information, Education and Training
(IET) – Hans Schneider (CEA)

This presentation showed that communi-
cation instruments are very important
measures for EDM-policy. A behavioural
model explained that different barriers
could be solved with training and informa-
tion. IET-instruments can function either as
an autonomous instrument, to influence
energy behaviour, or as an auxiliary instru-
ment to support other policy instruments
like taxes, subsidies or regulations. Infor-
mation is necessary, because for the differ-
ent sectors the costs of energy are only a
small part of the total costs and because of
that nobody sees the reasons for saving on
energy. It is stressed that households should
stay a more or less permanent group for
awareness and behavioural change cam-
paigns. Households are important not only
because they can save energy, but also be-
cause they are voters (who can support or
reject energy policies), professionals (who
can save energy at work) and children (who
can save energy now and in the future).
During this presentation the barriers, the
current instruments and the suggestions for
policy are shown for the different sectors.
Finally some concluding thoughts on IET
are given.

c. CHP – Aviel Verbruggen (University of
Antwerp (UFSIA)

Mr. Aviel Verbruggen summarised the
current state of affairs with respect to CHP
in Belgium. He explains that the technical
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performance of CHP is not under control
yet. Also an free access with low transac-
tion cost to the (emerging) power markets is
needed. The quality of the CHP is impor-
tant too, however the way taken in the re-
cently proposed CHP Directive by the
European Commission to define quality
CHP is not appropriate. The difference
between pure condensing and combined
heating power regime should be considered
adequately. If this is clearly sized in the
right formulas, CHP can further expand,
other wise the CHP Directive would ham-
per the future development of CHP. Finally
a number of additional policy suggestions
are given with respect to CHP.

d. Life cycle efficiency of products – Fran-
çoise Nemry

Ms. Françoise Nemry talked about the
life-cycle efficiency of products. On the
long term, there are two fundamental points
here: the technological progress is impor-
tant and needs to be steered, but also the
behavioural and social aspects of energy
consumption and lifestyles. To come to a
change, drastic measures are needed. For
this purpose, the lifecycle approach for
household products is important. This was
also recommended on the WSSD-top in
Johannesburg (2002). Both sustainable con-
sumption and sustainable production are to
be sought, with a need to develop integrated
approaches.

Ms. Nemry presented an analysing grid.
One important strategy is the substitution of
products that are using less energy. Two
conditions should be met:
§ the consumers should be well-informed

about the production process used for their
products and the consequences of this proc-
ess, so they can choose;

§ it is important to know which products or
services people need and therefore the

question should be answered: ‘which spe-
cific needs people have and why?’.

Finally a number of conclusions and
recommendations were given:
§ implementing a life cycle approach both to

evaluate impacts of products consumed and
to design policies and measures could sup-
plement the existing approaches, especially
for the long term;

§ there is a strong need to implement a prod-
uct policy in Belgium (and elsewhere in
Europe);

§ there is a need to link the product policy
with the National Climate Plan;

§ there is a need for a EU framework to cover
most of the ‘national’ life cycle emissions;

§ there is a need to increase awareness of
citizens on the CO2 life cycle emissions of
their consumption patterns.

e. Research and Development – Urs Naef
(Switzerland; Swiss Federal Office of
Energy SFOE)

During this presentation the role of en-
ergy research in the Swiss sustainable de-
velopment policy was discussed. In Swit-
zerland an equilibrium between the three
pillars of sustainable development (econ-
omy, society and environment) is empha-
sised. The Swiss made a specific plan of
action with practical and results-oriented
measures. Different areas are involved, for
example: economic policy and public serv-
ices, financial policy, incl. fiscal incentives
for the economical use of resources, educa-
tion, research, technology, environment and
natural resources, spatial and settlement
development and mobility. Switzerland has
also the target to reduce the CO2-emissions
by 10 % in 2010. The ‘SwissEnergy’-
programme and the instruments of energy
and CO2 legislation provide a basis for fur-
ther refinement of existing energy and cli-
mate protection policy. In Switzerland the
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electricity generation is almost free of CO2-
emissions, but is mainly bases on hydro
(60 %) and nuclear (36 %). The energy-use
in Switzerland is quite low compared to
other countries, but is increasing. This
should be restructured: the scenario of a
‘2000-Watt society’ is trying to bring back
the energy-use to the level of 1980 (but not
the living standard). Research is an impor-
tant part in this. The fields of action are:
energy efficiency, renewable energies, nu-
clear energies (international co-operation:
there will be European agreements in the
future) and fundamentals in energy-related
politics, economy, society and environment.
The Swiss Federal Office of Energy
(SFOE) has two main lines of action:
§ influencing technological R&D including

its underlying basis sciences, and

§ supporting the introduction of new tech-
nologies which lead to a more rational use
of energy and to the changing over the use
of renewable forms of energy.

SFOE has introduced some supported
innovations (e.g.: Geothermal energy, elec-
trically-driven bicycle). The basic approach
of the vision 2050 (2000-Watt-society) is to
reduce the primary energy supply by 2/3
per capita, while increasing the energy
services by 2/3. There are savings potentials
in buildings possible; for new buildings a
voluntary norm is set to reach low-/zero-
energy buildings in the end. Also in the
transportation sector savings potentials are
possible.

The conclusion is that the energy use has
been reduced in Switzerland, but a lot has
still to be done.

QUESTIONS in reply to the presentations

1. In your presentation you mentioned the
lack of ambition and coherence in Be l-

gium, but do you have also more pro-
nouncements of delicate problems, like
for example the decision-making proc-
ess for energy efficiency in Belgium
comprising regional and national
authorities?

2. Where do the recommendations come
from and what has been the political re-
action on this? Will these recommenda-
tions be discussed in the next presenta-
tions too?

3. Did the benchmarking scenario Be l-
gium only compare with other European
countries or also with other countries
around the world? How has the poten-
tials been calculated, on the basis of the
lifecycle analysis?

4. You mentioned 20 measures: is there
any hierarchy of these measures?

5. Mr. Naef told that there will be a refer-
endum about the nuclear energy. Is the
choice only yes or no or are there alter-
natives too?

6. How is CHP included in the study; and
how are the potential estimates in-
cluded?

1. Considering different decision levels
has not been the task of this study. Also,
for a foreigner, it is difficult to speak
out about the Belgian situation. But also
in Germany there are a number of as-
pects the same. It is indeed true that na-
tional legislation is necessary for a vari-
ety of issues such as for example energy
performance regulation for buildings or
negotiated agreements /benchmarking
covenants. Other policy measures such
as IET measures are better done on a
regional level, though some synergy
might be possible. This process is very
complex in Belgium. Energy policy
needs harmonisation and needs atten-
tion.
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2. The research consortium formulates the
recommendations. On the basis of an
analysis in the different sectors, we ex-
amined where the problems and largest
potentials are to reduce the energy-use,
and which barriers should and could be
overcome through policy. Yes, in all the
project-presentations recommendations
will be discussed.

3. Yes, it is indeed only compared with
other European countries. It could be
nice to compare yourself with the best
country world-wide, but even so it is
better to compare yourself with coun-
tries that look more like yourself and
improve yourself step-by-step. The
technologies and culture differ strongly
from country to country too, so com-
parison can be difficult.

4. No, at the moment, there is no hierar-
chy. All measures are necessary to
reach the potential, though some con-
tribute more importantly than others.

5. There are three themes:
§ on the short term they would like to phase-

out nuclear energy;

§ nuclear plants have to be closed within
three years;

§ a set-up of a moratorium + for new nuclear
plants.

In Switzerland there is a strong inten-
tion to leave nuclear energy and set-up
a sustainable energy policy. The gov-
ernment thinks that it is too expensive
to leave nuclear energy; the taxpayers
and energy-users should have to pay
this. Swiss people and government are
in favour of a sustainable energy pol-
icy, but are not willing to pay more.

6. At the moment this is not included in
the potential estimates. It is very diffi-
cult to calculate. There is still discus-
sion about the calculation method of

how much CHP is saving as compared
to some non-combined generation. It is
however a very important option and is
imbedded within the qualitative, but not
yet in the quantitative analysis. The po-
tential will finally rather be specified in
terms of installed capacity.

5. Audience Opinion Poll -
Hans Schneider

During the report on the Audience
Opinion Poll the results were given. It was
an overview with the percentages of the
given answers and strange results were
highlighted. It was mainly meant to show
the participants their own behaviour in the
field of energy saving. One of the results
was that 49 % of the people who filled in
the poll, thought that the 7.5% emission
reduction target is easy attainable with the
option of more efficient heating for dwell-
ings, and 39 % thought that this could eas-
ily be attained with the more efficient elec-
tricity use in dwellings. 41 % thought it
would be difficult to attain this target with
the option ‘reductions through sustainable
energy production’ (renewables). It was
also asked which policy-instrument should
be used more to achieve the 7.5%-
committment. The result was that 62 %
were of the opinion that the instrument ‘en-
forcement of building regulations’ should
be used more; 58 % thought ‘energy taxa-
tion’ should used more and 55 % thought
that more information to the citizens was
needed. It was possible to choose more op-
tions.

6. Report on Parallel Sessions
Each parallel session existed of one

presentation of around 15 minutes and a
review of around ten minutes. After these
two parts there was time for discussion.
Only the Industry session had two presen-
tations (with one invited speaker from
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Switzerland). The results were written
down at two points:
A. evaluation of presented ideas to im-

prove EDM-policy
B. additional recommendations to improve

EDM-policy

Industry (presented by: De Groote)
A. Evaluation of presented ideas to im-

prove EDM-policy
- Industry is not convinced that there are

substantial energy savings
- Industry operators are afraid that they

will be blamed for not doing their job
very well, when an external consultant
finds substantial energy savings

- Lack of know how
- Lack of time

B. Additional recommendations to im-
prove EDM-policy
- A good tax policy is the cornerstone of

a EDM policy

Residential (Couder)
A. Evaluation of presented ideas to im-

prove EDM-policy
- Brussels & Walloon region are open to

harmonise with the current Flemish EPS
Proposal.

- There are contacts with the Brussels
region

- The Walloon region relies in first in-
stance on a voluntary approach

- Building professionals (architects)
should be given arguments to convince
builders of the necessity of energy sav-
ing, inducing them to go further than
what is legally required

B. Additional recommendations to im-
prove EDM-policy

- Need for a new study on compliance
rates

- BBRI is sceptical concerning the label-
ling of architects

- Intensive training already foreseen
- Software for architects is being deve l-

oped
- Regional authorities still have a roll

next to grid managers
- Households (builders) should be made

aware of the possibilities of sustainable
building

Appliances (Schneider)
A. Evaluation of presented ideas to im-

prove EDM-policy
- Market transformation is feasible for

many appliances (white goods).
Through EU labels, Belgian rebates in-
formation & standards

- Pragmatic (and probably expensive)
approach for efficient Consumer elec-
tronics and lighting

- Prioritise policy options to cost effec-
tiveness and feasibility

B. Additional recommendations to im-
prove EDM-policy

- Feedback on energy bills (10% reduc-
tion)

- Institutional capacity needed (data,
compliance checks)

- Differentiate taxes for (in)efficient
products

- Subsidies on gas appliances plus  in-
stallation and infrastructure

Transport (Nemry)
A. Evaluation of presented ideas to im-

prove EDM-policy
- Road pricing is considered as a positive

measure (technical possibilities exist)
- If the energy taxation is implemented

there is a huge need to control (this is
based on the current lack of control-
diesel)
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B. Additional recommendations to im-
prove EDM-policy

- Problem: there is a multitude of legisla-
tion that makes things difficult

- Do not neglect the measures towards
short distance transport -> Need to
promote the bike

- Major issues are 1) the location of
dwellings (for instance correct the cal-
culation: Revenue Cadestral) and 2) lo-
cation of service

- Harmonisation of taxation

After these presentations, participants
could ask question, but nobody made use of
that possibility.

7. Panel Debate
a. Energy savings policy in Wallonia –

J.Y. Saliez (cabinet Daras)
In Walloon a number of solutions al-

ready exist, but the stakeholders should be
motivated to use the methods:
§ it is necessary to communicate the back-

ground of the policy permanently;

§ to make everybody aware why he acts as he
acts;

§ the aim is to reach a rational use of energy.

A number of measures to reach this are
used: premiums, subsidies, to inform
schoolchildren, information (on energy bill
or at information desks), seminars. In 2004
a number of goals should be reached (100
windmills, 10 biomass power stations).
Fund Energy is found to pay this and in a
simple way the REG should be spread out.

b. Energy savings policy in Flanders – W.
Buelens (cabinet Stevaert)

The Flemish climate plan exists of dif-
ferent parts:
§ different REG-obligations

§ benchmark covenant

§ green power

§ CHP

§ Issuing of energy performance

§ transport

§ A free bus ticket for a number of groups.

c. Federal energy savings policy - C.
Plasman (cabinet Deleuze)

Plasman mentioned that there are a
number of federal authorities:
§ Product policy: By means of labelling or

standardisation.

§ Fiscal policy A number of fiscal advanta-
geous measures.

§ Transport

§ Energy/environment

§ Consciousness-raising/co-ordination

QUESTIONS in reply of the panel debate

1. We are waiting a very long period for
CHP-certificates. How long will this
take at this moment?

2. It is very important to improve the con-
trol on different measures. It looks like
the control is under a taboo. This is a
real problem and should be solved.

3. Eichhammer asked the Flemish region
where the potential of 15 % of the
benchmarking is based upon?

1. It was planned to be ready September
2002, but was not finished then. Now
the ‘Raad van State’ has to approve it
(Buelens).

2. Control and sanctions should not be
taboos. As a result of the division of
authorities this is very complicated.
Should be better indeed. People should
be informed why they are sanctioned. It
is important to make the link between
information and control. The Flemish
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region is quite clear: quantitative aims
for green energy and sanctions if the
aims are not reached.

3. Should be mentioned indeed: it is not
based on a concrete benchmarking but
rather on ex-ante estimates.

8. Closure by Mr. Deleuze
Mr. Deleuze told that controlling the en-

ergy demand should indeed be much better

organised in Belgium. The aim of this study
was to investigate the measures used in
other countries that could be used in Be l-
gium quite easy. This study will be very
important within the Belgium debate. It is
the first study who is saying that the Kyoto-
target can be reach with only domestic
measures. Federal measures have been
taken, but are insufficient so far.

10 Elements for a Programme to Improve Energy Efficiency in Bel-
gium. Part 2: Energy Efficiency Policy Options
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10.1 Households (thermal energy
uses)

Veronik Bongaerts, Johan Couder (STEM
– University of Antwerp)

Regulative instruments: Thermal
building codes

The Flemish region should implement
the pending regulation on energy perform-
ance standards, without further delay. The
Brussels-Capital and the Walloon region
should take the same or a similar approach.
The reasons for choosing such an approach
are threefold. First, the Flemish regulation
complies with the European Directive
2002/91/EC. Second, the regions minimise
the effort to develop new legislation.
Third, harmonisation at the federal level is
enhanced. Some aspects of the present
Flemish proposal, however, have to be
adjusted.

First and foremost, the proposal does
not speak of any on-site control during
construction. However, the correct instal-
lation of insulation material is critical for
the energy performance of a building. On
site controls at this stage of the building
process by specialised competent and skil-
ful teams of mandated officials, is therefore
vital. If these controls are performed on top
of the planned on-site controls after com-
pletion, the number of civil servants
needed will double (at least 8 instead of the
planned 4. If there are only 4 officials
available they should be deployed to con-
trol during construction).

Secondly, the proposal states that
ANRE officials will instruct municipal
officials on the new regulation. The latter
in turn will inform architects. We suggest
that architects receive adequate training
and sit exams in universities and colleges
to make sure that they are well acquainted

with the energy issue. The training and the
exams can be set up in cooperation with
WTCB34, considering its expertise on this
matter.

Thirdly, architects (offices) should be
awarded an ‘energy awareness label’ on
the basis of past compliance with legisla-
tion and/ or passed energy exams. In view
of the increasing trend towards turnkey, the
label should also be awarded to building
contractors complying with the regulation.

Informative/educative instruments and
instruments in the frame of the liberali-
sation of the gas and electricity market

All information on RUE should be
made available by the same, local bodies,
which are in general the closest to the pub-
lic. In the Walloon and the Brussels-
Capital region, the information desks seem
to be the ideal candidates, judging by the
number of times they are contacted by con-
sumers. In the Flemish region, a network
of information desks similar to the Wal-
loon one was set up in 1986-1987 in the
framework of the national program for
energy. It proved unsuccessful for different
reasons: desks were open only half a day
per month, civil servants manning the
desks rotated frequently and were not
trained in energy issues. It would be un-
wise to set up such a structure in Flanders
again in order to create permanent and de-
centralised information centres for a large
audience. It is advisable to fully incorpo-
rate this task into the obligatory yearly
RUE action plans of the electricity grid
managers35. Each of the grid managers

                                                
34 WTCB, a building research institute, had a cru-

cial role in the realisation of the EPS proposal in
Flanders.

35 The creation of such an information network
goes beyond the present obligation for grid
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should set up their own information cen-
tres.

We discuss two important aspects of
operating in such a manner: information
provision from the government and the
grid managers to the consumer and cen-
tralisation of financial and human re-
sources.

In the framework of the liberalisation of
the Flemish electricity market, the distri-
bution of electricity was split into two
separate and independent activities: the
monopolistic grid management (only in-
termunicipal companies36 from 1 July
2003 onwards) and the competitive elec-
tricity supply. By obliging the grid manag-
ers to start off a public RUE information
centre, one avoids making electricity sup-
pliers their own worst enemies. Moreover,
through the intermunicipal companies37,
the central role of the municipality in the
relationship government-citizens can be
reinforced. The most important reason is
that consumers know where to obtain all
information on RUE.

The grid managers have to consider the
following requirements when providing
information to the consumers:
§ Make end-users aware of the consequences

of daily behaviour on energy use

§ Adjust and complete the information of the
government on the most effective and effi-
cient RUE measures and on how to obtain
financial support for all of them.

                                                                 
managers to hire a RUE advisor for every cus-
tomers desk.

36 Since 1993, the legislation with regard to the
intermunicipal companies is a regional comp e-
tence.
http://aba.ewbl.vlaanderen.be/binnenband/PDF/oktob
er2002.pdf

37 The intermunicipal companies are a cooperative
of municipalities. Mixed intermunicipal comp a-
nies are intermunicipal companies with private
participation (in Belgium always Electrabel).

§ Give the end-users information only from
sources they trust

The role of the centres should not be re-
stricted to a purely informative one. They
could play a more important part in the
energy policy by taking over tasks cur-
rently performed by the administration. We
suggest three ways to expand the role and
tasks of the grid managers’ information
centres.

First, transfer the funds for subsidies
from the Flemish government to the grid
managers, so that RUE measures are only
stimulated financially by means of energy
grants38. This could mean that grid manag-
ers can strengthen their performance com-
mitments and enlarge the range of applica-
ble premiums, e.g. new and renovated
dwellings with excellent energy perform-
ance (E < 90, K < 40).39,135 A similar
system is in place in the Netherlands. In
the UK there is the Energy Efficiency
Commitment (see Box 1) which includes
stringent targets and tight monitoring of
the performance by the electricity and gas
market regulator OFGEM (Office of Gas
and Electricity Markets).136

                                                
38 Photovoltaic panels need large financial support

to create a market and thus allowing future price
reductions. Grid managers should therefore at
least maintain this subsidy scheme. The gov-
ernment can provide extra stimulation by means
of brochures distributed via the grid managers.

39 A recent study of Eurima shows that in moderate
climatic zones more than 40% of the energy
used by the existing building stock can be saved
through extensive implementation insulation.
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Box 1: The Energy Efficiency Commit-
ment (EEC) (Source: OFGEM, UK)136

What is the Energy Efficiency Commit-
ment?
§ Obligation on energy suppliers to improve

domestic energy efficiency. Replaces pre-
vious EESoP programmes (Energy Effi-
ciency Service Obligation Programmes).
Schedule: April 2002 – March 2005

Ofgem’s role in EEC
§ Set the individual company targets
§ Approve all of the suppliers schemes
§ Monitor the suppliers’ activity
§ Has the legal powers to enforce the target
§ Will not constrain the choice of technolo-

gies used by suppliers

Scale of the EEC
§ The overall target is 62 TWh of lifetime

energy savings. CO2 saving of approxi-
mately 0.4 MtC per year (Total UK CO2

emissions about 150 MtC of which house-
hold emissions are 40 MtC).

Social Focus
§ 50% of savings must be secured from the

“priority group”. The “Priority group” in-
cludes all households in receipt of income
related benefits or tax credits. “Priority
group” includes about 33% of households.

Assessing energy savings from  suppliers
schemes
§ Ofgem is required to determine the energy

savings from the measures suppliers em-
ploy

§ The energy saving score of a product is the
energy consumption of the business as
usual product minus the energy consump-
tion of the energy efficient product

§ Measures are assessed on an ex ante basis
§ Generic product types are assumed
§ Monitoring of energy savings for standard

measures is not expected on a measure by
measure basis

Figure 10-1: The Suppliers’ Proposed
Activity

Lighting
17%

Appliances
4% Heating

7%

Insulation
72%

The First Nine Months of the Energy Ef-
ficiency Commitment
§ Suppliers achieved nearly 11.5 TWh of

energy savings
§ Suppliers are required on average to

achieve 5 TWh per quarter
§ The shortfall demonstrates the large in-

crease in activity required from suppliers
over the EESoP 3 programme

Expected delivery

Data from suppliers’ schemes suggest
that
§ Large scale insul. measures > 1,500,000
§ Small scale insul. measures ~ 750,000
§ Energy efficient boilers ~ 500,000
§ Energy eff. appliances > 2,500,000
§ Low energy lamps (CFLs) ~30,000,000

will be delivered over 3 years

Conclusions
The Energy Efficiency Commitment

has led to a sharp increase in energy
efficiency activity by energy suppliers.
(see Figure 10-2)
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Figure 10-2: Achieved savings of the Energy Efficiency Commitment to the end of the
third quarter

Chart 1 Achieved EESoP 3 and EEC energy savings
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An extensive range of energy premiums,
granted by the energy companies, was sub-
stituted for a large part of the incentives of
the Environmental Action Plan of the dis-
tribution companies. In 2001, the Dutch
government earmarked 108 million € for
energy grants in the year 2001 and 122
million € in the year 2002. The administra-
tive costs of the energy premium regulation
amounted up to 36 million € in
2002.137,138. Extrapolation to the Flemish
region leads to an estimated total cost of the
energy grants of 56 million €.

Second, the certified energy auditors
should be linked to the information desks.
Financial support for these audits for con-
sumers should be in the form of energy
premiums, following the example of the
Dutch Energy Performance Advice, EPA.
In the Netherlands, certified energy per-

formance advisors recommend measures to
improve energy efficiency in the dwelling.
They have to collect a mandatory set of data
on the dwelling, the inhabitants, the appli-
ances, heating systems and the household
behaviour. Part of this data has to be sub-
mitted to the relevant ministry in electronic
format. The government refunds up to
200 € of the costs of the EPA and increases
the relevant energy premium for imple-
mented measures with 10 % (25 % in
2002). This is an important financial
stimulus to enhance the energy performance
of the major part of the housing stock: the
existing dwellings that are not being en-
tirely renovated, sold or rented. In the year
2000, 23,340 EPAs were drawn up, sup-
ported with 0.4 million € in energy audit
grants. It is expected that the number of
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audits will grow to 300,000 in the year
2004.139,140

Future builders have to be informed
about the existence of the above proposed
‘energy awareness label’ for architects and
building contractors. This is the respons i-
bility of the grid operators. They can e.g.
organise information sessions for future
builders/ renovators to answer various
questions on the energy aspects of new and
renovated dwellings before the works have
started. Decentralising the provision of en-
ergy information and grants at the grid
managers’ level has important advantages.
First, the shifting of responsibility to grid
managers frees a number of staff in the ad-
ministration. These could be re-oriented to
better assist the municipal officials in e. g.
building regulation controls. The task of the
Flemish government is cut back to control-
ling on and evaluating the grid managers
and their commitments. Second, the current
chaos in information dissemination and
financial support is reduced. Consumers
only have to turn to one body, the grid
manager, to obtain all available information
on RUE. Grouping financial resources fur-
ther increases transparency and minimises
the paper hassle to obtain financial support.
The grid manager can build a position of
trust with the consumer.

In the Walloon region, the grid manag-
ers should not be charged with the creation
of a network of permanent and decentral-
ised information desks, since such a struc-
ture is already in place. Yet the public
service obligations of grid managers have
to be extended.

First, a result commitment for the elec-
tricity grid managers should be assimilated
into new legislation. The current regulation
lacks concrete objectives and is too permis-
sive: grid managers only have to sensitise
and inform consumers. Grid managers
should periodically have to present plans to

the energy administration indicating com-
pliance with past objectives, formulating
future ones and calculating the necessary
financial and human resources. It is very
important that the result commitment is not
imposed on the electricity suppliers, whose
profits depend on sales, but on the grid
managers.

Second, promotion of electric heating by
electricity suppliers and network operators
should be forbidden. The end-use energy
efficiency of electric heating is very poor.

Third, financial resources equivalent
with those in the Flemish region and the
Netherlands are necessary. We estimate that
at least 30 million € is necessary taking into
account that this region has more than 40 %
dwellings less than the Flemish one. It is
unlikely that the existing Energy Fund will
suffice.

Fourth, all procedures for obtaining fi-
nancial support and information should be
centralised at the energy desks. This will
facilitate consumers’ demand and increase
transparency. The energy desks are pres-
ently located in the same premises as the
intermunicipalities, so close and local col-
laboration between the desks and the grid
managers is possible. From this point of
view, the current restructuring of the info r-
mation desks to increase their efficiency
seems unwise. This hampers cooperation
and consumer accessibility. Limiting the
number of desks to one per province may
prove more inefficient, since service areas
and provinces do not coincide. We do agree
that excess personnel have to be reallocated
and that coordination between the different
desks is necessary. When checking on the
grid managers’ periodic plans, the admini-
stration could give special attention to these
issues.

In the Brussels-Capital region, first of
all, a result commitment has to be imposed
on the grid managers, so that energy saving



Energy Efficiency Policy Options

226

targets are clear and unquestionable. Sec-
ond, promotion of electric heating in this
region should be forbidden. Third, activities
and resources of the network operators and
the energy agency ABEA should be inte-
grated40 to avoid overlapping. Competent
and technically qualified personnel man
ABEA. They collect all information on
RUE in dwellings and give unbiased ad-
vice. Intermunicipalities can add to these
resources and even strengthen them through
allocation of (part of) the ‘Fund for Energy
Policy’41.

Another important channel through
which information on RUE can be distrib-
uted and which can only be handled by the
electricity and gas suppliers is the electric-
ity/ gas bill. All regions prepare to make
some adjustments to the electricity bill in
order to augment its transparency for the
consumer. Recommendations in this regard,
resulting from a study of the Swedish en-
ergy agency NUTEK (now STEM), are141:
§ Include the possibility of comparing energy

use with other equivalent households (al-
ready proposed in Wallonia)

§ Personalise energy saving tips

§ Give feedback on energy savings of imple-
mented measures

Policy

The setting of objectives, the development
of a strategy and selection of the appropri-
ate set of measures and instruments are es-
sential elements of policy outlining. Moni-

                                                
40 ABEA already cooperates with the intermunic i-

pality Sibelgaz on numerous occasions.

41 The decree on the organisation of the electricity
market obliges suppliers in the region to pay a
contribution proportional to the power used by
the final customers. This contribution has to be
deposited in the ‘Fund for Energy Policy’.

toring and evaluation of results are just as
important, though in Belgium often disre-
garded in the past. We stress that every
policy plan should incorporate evaluation
methods and related data requirements.
Furthermore, data has to be collected after
and during the operational phase of the
regulation, especially data on behavioural
aspects of energy use. Below, we suggest
who, when and what data on energy use in
the residential sector is to be collected in
order to build a comprehensive and practi-
cable database.
§ In our proposal, applications for any sub-

sidy or premium in the three regions have
to be submitted with the grid managers or
the information desk they are linked to. We
recommend that all applicants for financial
support complete a uniform data request
form. No privacy rights are violated since
the forms would be anonymous. To facili-
tate the processing and allow cross-
sectional data analysis, the forms should be
remitted in electronic format to the relevant
administrations and to the National Institute
for Statistics42. Conciseness of the forms is
important to minimise consumers’ reluc-
tance to fill out these forms. In case of fi-
nancial support for energy audits, the audi-
tor has to gather additional data on the in-
sulation and heating characteristics of the
dwelling. Energy departments in the three
regions intend to cooperate to develop a
software program. We propose that inputs
to this program are stored systematically.
This will enable a thorough analysis of the
energy characteristics of existing dwellings
and of past policy actions.

The anticipated energy certificates also
contain useful information on dwellings
that are sold, rented out or newly con-
structed. Currently, a software program is
being developed to determine the energy
performance of these dwellings uniformly
in the three regions.

                                                
42 Classifications of NIS should be taken up as

much as possible.
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Figure 10-3: The relative importance of input values/ different assumptions and calcu-
lation method when the target values for heating energy consumption are determined in

three hypothetical cases

Source: 142

§ Again, the building of a database based on
the inputs for the program is necessary.
Integration into the audit’s database should
be possible. To assure the quality of the
database, we suggest that certified auditors
assign the certificates to the proper
authorities (to be determined). The certifi-
cates should be based on a profound en-
ergy analysis of the dwelling. This audit
can already be paid through fiscal rebates
to the owner, but the three regions are not
yet prepared to implement the system and
to recognise the audits. We estimate that in
Belgium about 1.4 million certificates have
to be drawn up by 2004 / 2006. 

§ This would require at least 25 certified
auditors43. Since there are few people
having experience in energy saving in the
Flemish region (and presumably also in the
other regions), the government should as
soon as possible set up large-scale training
programs. Clear-cut procedures for the
certification and evaluation of auditors
have to be determined in the three regions.

Figure 10-3 illustrates the importance of
input values for research, more precisely
for simulating energy use in buildings.

                                                
43 This estimation is based on the results of the

Irish Home Energy Rating Scheme.
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10.2 Tertiary sector

Willem De Groote, Dept. of Fluid, Heat and
Combustion Mechanics, Ghent University

10.2.1 Financial support from the re-
gional governments for energy
technologies demonstration
projects

Two improvements in Flanders would
be :
§ objective, clear criteria

§ a professional jury including external ex-
perts (not only administration)

§ a good dissemination of the results by in-
formation channels which to be built up
(newsletter, website, …).

In Brussels, there is no budget at all for
this kind of projects. Because the energy
use in Brussels is dominated by buildings, it
seems logical to have a budget for demon-
stration projects in energy-efficient building
technology.

In Walloon, the recently (2001) started
energy research programme PIMENT
awarded 5 million € to 13 selected projects
the first round (2001-2002)44. It is too early
to evaluate the impact of this serious R&D
effort.

                                                
44 A second call has just been closed (02/2003) and

has a budget of 4 million €.

Information services of energy admini-
stration in Flanders

Two improvements in the information
service of the Flemish energy administra-
tion would be :
§ Frequent information channels such as a

newsletter, website, … .

§ A permanent and well-staffed help-desk for
e.g. professionals (architects, …), large
building investors, …

The quickest and easiest way of doing
would be that the Flanders region adopts
the know-how and the service quality of
Walloon regarding this field.

A translation into Dutch of the excellent
CD-ROM and website of the Walloon Ad-
ministration of Energy on energy-efficiency
in the tertiary sector would probably be the
best, cheapest and quickest way to improve
the current situation !

Information services of energy admini-
stration in Brussels

Same recommendations as for Flanders.

Information services of energy admini-
stration in Walloon

Our first recommendation is to continue
and even try to continuously improve the
already high quality of information serv-
ices. Further, regular (external) evaluation
of the efforts would be useful.
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10.2.2 Governing by example

Governing by example : energy man-
agement in government’s own buildings
(Belgium)

The federal (Belgian) government is the
single largest energy user within all public
bodies. It is crucial to achieve here a drastic
reduction of energy use in own buildings.
This requires a serious task force and much
new expertise at the Regie der Gebouwen
(Federal Government’s Building Manage-
ment Administration).

The current situation is probably dra-
matic. It seems even not possible for the
Federal Administration to give us an over-
view of the current energy use and energy
bill in the different Federal Administration
buildings. In § 154 of the Federal Plan for
Sustainable Development, it is foreseen that
in 2002 three people will be contracted by
the Regie der Gebouwen “to update the
energy audits of the Federal buildings”.

As a first estimate, we think a staff of 10,
which include at least 2 highly experienced
experts in energy management in the pri-
vate or public sector, is an absolute mini-
mum to perform this task. Furthermore, it
would be a serious mistake not to outsource
a part of the tasks.

To get results, investments will be
needed to upgrade the old, existing installa-
tions for heating, lighting, ventilation, … in
the old buildings. It is difficult to estimate
the required investment because we do not
even have access to the annual energy bills.

Next to own buildings, the federal gov-
ernment is also subsidising or controlling
the energy bills of many other public or
mixed sectors :
§ the National Railway Company

(NMBS/SNCF)

§ the hospitals

§ the telecom company Belgacom

§ the airport BIAC

§ ….

To reduce the subsidized energy bills of
schools, hospitals, … the federal govern-
ment should require this subsidized bodies
to report on their energy management, and
to reduce energy consumption with e.g.
25 % within 5 years. Subsidies could and
should be used as a powerful incentive. In
some cases, e.g. hospitals, it might be nec-
essary to create a dedicated fund, or to help
hospitals with external (Third Party) Fi-
nancing.

Governing by example : energy man-
agement in public buildings (Walloon)

As could be seen in Chapter 5.3, the
Walloon’ government is the only one which
has since many years a policy of energy
efficiency in public buildings (AGEBA,
ECHOP, EPURE). Recently, another pro-
gramme for local governments (PALME)
was initiated with a good response (30 par-
ticipating municipalities). Recommenda-
tions are (1) the fusion of the three pro-
grammes AGEBA, ECHOP and EPURE (2)
an improved evaluation of the results (espe-
cially for ECHOP)

Next to own buildings, the Walloon gov-
ernment (or the closely related “Govern-
ment of the French-speaking Community”)
is also subsidising the energy bills of many
other public sectors :
§ the schools

§ the social housing companies

§ the homes for the elder

§ waste water treatment

§ ….
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To reduce the subsidised energy bills of
schools, hospitals, … the Walloon govern-
ment should require this subsidised bodies
to report on their energy management, and
to reduce energy consumption with e.g.
25 % within 5 years. Subsidies could and
should be used as a powerful incentive. In
some cases, e.g. school infrastructure, it
might be necessary to create a dedicated
fund, or to help schools with external
(Third Party) Financing.

Governing by example : energy man-
agement in public buildings (Flanders)

For its own buildings, the Flemish Par-
liament has adopted a very modest target of
a reduction of 10 % of energy consumption
in 4 years. No results are known yet to us.
We recommend a clear yearly communica-
tion on the progress, and a more ambitious
target of e. g. 25 % in 4 years.

Next to own buildings, and much more
important, the Flemish government is sub-
sidising the energy bills of many other pub-
lic sectors :
§ the schools

§ the social housing companies

§ the homes for the elder

§ waste water treatment

§ ….

To reduce the energy bills of schools,
hospitals, … the Flemish government
should require this subsidized bodies to
report on their energy management, and to
reduce energy consumption with e.g. 25 %
within 5 years. Subsidies could and should
be used as a powerful incentive. In some
cases, e.g. school infrastructure, it might be
necessary to create a dedicated fund, or to
advise schools on external (Third Party)
Financing.

Energy management at municipal level
in Flanders seems to have taken off finally
due to the initiative of the Flemish Minister
of the Environment for a covenant with
municipalities143.

Governing by example : energy man-
agement in public buildings (Brussels)

In the Brussels’ Plan for the Abatement
of Air Pollution, which includes CO2-
emmissions, some intentions are an-
nounced. Next to own buildings, the Brus-
sels’ government is also subsidising the
energy bills of some other public sectors :
§ the social housing companies

§ the homes for the elder

§ water treatment

§ ….

To reduce the subsidised energy bills of
schools, hospitals, … the Brussels’ gov-
ernment should require this subsidised
bodies to report on their energy manage-
ment, and to reduce energy consumption
with e.g. 25 % within 5 years. Subsidies
could and should be used as a powerful
incentive. In some cases, e.g. school infra-
structure, it might be necessary to create a
dedicated fund, or to help schools with ex-
ternal (Third Party) Financing.

10.2.3 Legislation/Regulation

Building Codes Flanders

The previous Minister of Energy in
Flanders has started the process to develop
and implement new building codes, which
would this time cover all or almost all en-
ergy use in non-residential buildings. At the
end of 2001, a first draft was announced for
2002 by the current Minister of Energy144.
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However, it was finally the Parliament itself
which made a proposal in June 2002, based
on the calculation procedure proposed by a
group of experts led by the BBRI
(WRCB/CSTC), and much based on the
one in The Netherlands.

In Table 10-1:, we compare the proposed
standard for non-residential buildings in
Flanders with the historic and current legal

standards of The Netherlands (see
ENPER145).

We strongly recommend that
§ a minimum energy performance standard

for buildings is finally adopted

§ that the standard, like in The Netherlands,
also covers shops, and sport facilities

§ that the new law would be controlled

Table 10-1: Current or proposed maximum primary consumption (kWhpri-

mary/m².year)

The Netherlands146, 147 Flanders Walloon Brussels
Offices 138 129 ** None None
Education 129 129 ** None None
Shops 313 None None None
Sport facilities 166 None None None
Health care, non
clinical

138 VIPA Standards** None None

Congress halls, … 202 None None None

* : In Flanders, Building Energy Performance Standards are proposed for dwellings, office and school buildings by 4 members of Parlia-
ment in a Proposal of Law. Values have been calculated for a typical office or school building with a surface of 2.250 m², a minimum ven-
tilation as will be legally required, and an average lighting in the building of 400 lux

** : Standards are approved and apply from end of 2003. See Chapter 5. VIPA = Vlaams Infrastructuurfonds voor Persoonsgebonden
Aangelegenheden

Building Codes Walloon

The quickest and easiest way of doing
would be that the Walloon region adopts
the same energy performance standards and
calculation procedure which the Belgian
Building Research Institute has developed
for the Flemish government. We strongly
recommend that the same calculation pro-
cedure is adopted in the three regions, that a
minimum standard is quickly imposed in
the three regions, and that the new law
would be controlled.

Building Codes Brussels

Idem as for Walloon.

10.2.4 Public Serve Obligation for
Power Grid Companies

Public Serve Obligation for Power Grid
Companies (Flanders)

This powerful measure has two very
weak points :
§ the current regulation of rate-making for

power grid companies by the federal regu-
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lator of the power sector CREG, gives an
incentive to power grid companies to trans-
port as much power as possible. This cre-
ates a conflicting situation with the PSO,
similar to the conflicting interest in the past
which prevented the energy distribution
companies to use funds for energy effi-
ciency in an efficient way. The solution to
this is a rate regulation structure for grid
companies which gives them the incentive
to invest in local energy efficiency and dis-
tributed generation when this is cheaper
than investing in grid expansion.

§ the control on the amount of energy saved
is hidden from a public debate. As far as we
know, it is not based on the rich experience
on monitoring and evaluation which has
been built the last 10 years by bodies such
as the California Public Utilities Commis-
sion (CPUC), The Energy Savings Trust
(UK), the Swedish Energy Agency, the In-
ternational Energy Agency, and many oth-
ers.

Public Serve Obligation for Power Grid
Companies (Walloon and Brussels)

This potentially powerful measure could
be easily be transferred to Walloon and
Brussels if the weak points are resolved.
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10.3 Electric appliances and office
technology

Kevin Lane (ECI)

Information/Communication Technologies:
Barbara Schlomann, Wolfgang Eichham-
mer, Clemens Cremer (FhG-ISI), Françoise
Nemry (Institut Wallon)

10.3.1 Introduction

The detailed modelling of electric appli-
ances in Chapter 7.10 suggested that elec-
tricity consumption by lights and appliances
in the domestic sector in Belgium would
continue to rise in the Reference Case sce-
nario. In this scenario no policies beyond
those listed in the Belgian third communi-
cation are implemented. Generally, this
continued rise in consumption is attributed
to the continued increase in the number of
households, and an increase in the owner-
ship and usage of appliances.

Chapter 7.10 also demonstrated that
there is a significant amount of electricity
savings that could theoretically be made by
the future sale of more efficient appliances.
These savings, if made, would be at no ad-
ditional cost to the householder, in fact they
would save householders money.

This section will list elements of effi-
ciency policy that would enable most of
these potential savings to be realised. First,
the main options will be developed, fo l-
lowed by recommendations on generic
policies, then specific end-use policies.

10.3.2 Future policy options

There are different policy types, which
can be generally classified into product-

specific policy and non-product-specific
policy. Policy that is specific to products
has generally gained the term market trans-
formation – the transformation of the mar-
ket towards more energy efficiency prod-
ucts or appliances. Policy, which is not-
product specific, include energy and carbon
taxes and these are discussed elsewhere in
the current project. However, some innova-
tive approaches for product-specific fiscal
measures will be suggested for further
evaluation.

Product-policy (Market Transformation)

It is possible to introduce policy that is
specifically targeted to individual product
types, commonly known as product policy.
A market transformation strategy incorpo-
rates a range of product policy options that
ensure that the appliances in people’s
homes are more efficient than they would
otherwise have been if there had been no
intervention in the market. Since appliances
are now traded goods within a single EU
market many of these product-specific en-
ergy efficiency policies should necessarily
be introduced at a European level. Propos-
als for such policies (eg comparison labels
and minimum standards) are by the Euro-
pean Commission. Other policy options are
available to the individual member states
(e. g. rebates, education). The policies in a
coherent market transformation strategy
include:
§ Test procedures. To compare products on a

comparable basis a reproducible and repre-
sentative testing procedure is essential.

§ Labels, based on information from standard
test procedures, are used to identify the best
and the worst new appliances and guide
consumer choices. Labels can be the basis
of education programmes, such as adver-
tising and retailer training;
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§ minimum energy efficiency standards, to
ensure that the worst new appliances are no
longer sold – usually announced 3-6 years
in advance, so manufacturers can plan, and
co-ordinate with their natural production
line updates;

§ rebates, to encourage consumers to buy the
best products. These can be socially to tar-
geted to overcome potential negative affects
of energy/carbon taxes;

§ procurement, to develop new technology
and bring it to market.

The effect of these policies are shown
schematically in Figure 10-4, where the
combination of these products specific poli-
cies is to both push and pull the market to-
wards the efficient end.

Figure 10-4: Effect of market transformation
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Ideally, these policies are co-ordinated
to bring about an enhanced affect. Initially,
testing procedures are introduced (usually
undertaken by CEN), which are followed
by mandatory energy labels which rank the
efficiency of products. Procurement and
rebates develop the market for efficient
appliances, and after a period of time
minimum standards can be introduced to
prevent the least efficient appliances onto
the market. This procedure can be repeated

to continue pulling and pushing the market
towards more efficient products.

10.3.3 Generic policy recommenda-
tions

EU Climate Change Programme

The EU has already announced it’s
Climate Change Programme8, which in-
cludes proposals for policies which aim to
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lower carbon emissions in EU. There are
approximately forty common and co-
ordinated policies and measures. For appli-
ances, the main proposed policies are
framework directives on:
§ minimum efficiency standards,

§ a revised framework directive for labels.

As discussed in the previous section
most of the policies that need to act at the
single market level need to occur at the EU
level, if there is not to be a perceived or
actual barrier to trade.

The proposed EU framework directives
will give the EU Commission (with a
regulatory committee) a mandate to intro-
duce implementing directives on various
appliances.

The general role for Belgium and its re-
gions is:
§ Continued and enhanced support for EU

policy (appropriate level for traded goods
in single market)

§ Strong role for information, rebates, pro-
curement at national level (and regulation
if EU does not wish to lead)

§ Co-ordinate with other Member States148,
and EU (DG-TREN)

To enhance the effectiveness of energy
efficiency policy Belgium (state/region)
should support EU-level policies which
promote energy efficiency, namely the
framework directive on minimum stan-
dards and the revised framework directive
on labelling of appliances whilst they are
being developed. At a Member State
and/or Regional level need to ensure that
directives are implemented and ensure they
are being monitored and enforced appro-
priately.

Labelling (EU Energy Label)

To promote energy efficiency Belgium
should adhere to and promote the schedule
of any Regulatory Committee. There
should be checks to ensure retailers are
labelling products in accordance with the
labelling regulations. Since the declaration
on the label is (self) declared by the manu-
facturers of the appliances, there should be
occasional checking of the claims made.
These actions can be co-ordinated across
Europe so duplication does not occur. At
present there is a Market Transformation
Policy Information Forum148 which could
assist in this role. Alternatively such co-
ordination can be done on a more ad hoc
basis or on a bi-lateral basis with other EU
Member States.

To increase the effectiveness of labels,
consumers should be given information on
how best to use them. This can take the
form of adverts, web-sites, slide rule cal-
culators. As an example of other Member
States attempts to introduce such informa-
tion measures, see the Sustainable Energy
Ireland’s (formerly Irish Energy Centre)
web-site on appliance labelling (SEI,
2003).

Elements of energy efficiency policy
Measure
Represent Belgium on regulatory commit-

tee labelling
check retailers are complying with labelling
Check appliances are correctly tested and

labelled
Promote EU energy label (advertisements,

website)
Co-ordinate activities with other Member

States
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Minimum efficiency standards

As previously mentioned, there is a
Commission proposal for an EU frame-
work directive at present, which if passed
would give a mandate to the Commission
to introduce implementing directives for
the major appliances. This would be most
efficiently done with a regulatory commit-
tee (made up of Member State representa-
tives, such as the current labelling regula-
tory committee). It would be up to the
committee to determine the timing and
level of standards to be applied.

Elements of energy efficiency policy
Measure
Represent Belgium on regulatory commit-

tee (MEPS)
Co-ordinate timing and levels with other

Member States

Promotion and rebates

Rebates are a good way to improve the
efficiency of products on the market, prior
to minimum efficiency standards removing
the inefficient products. However, the use
of rebates should not be a ‘windfall’ for the
manufacturers and retailers, but a subsidy
should be route to introducing higher effi-
ciency products more rapidly onto the
market, and also lead to more stringent or
earlier efficiency standards.

Rebates also serve another function.
They are a good way to assist low-income
consumers to acquire new necessary appli-
ances (e. g. Fridgesavers scheme in the
UK, which gave rebates for low-income
households to purchase new refrigerators.).
If properly introduced they can help reduce
the impact of energy and carbon taxes as
well as promote higher efficiency cold
products. Low-income homes tend to have

older, less efficient appliances.149 For very
low-income households, with very little
access to capital, the grants may need to be
very high. In this, and other cases, it is
usually more cost-effective to purchase
bulk appliances from the manufacturer,
rather than the retailer. However, using
such an approach is less visible to the con-
sumer – they may not be aware that their
appliances are being subsidised.

The cost-benefits of rebates should not
be taken in isolation. The benefit of a re-
bate goes beyond the appliance being sub-
sidies if it is part of a coherent market
transformation strategy. If the rebates ulti-
mately means that a minimum standard
will be set (at a higher efficiency), then
some credit should be attributed to the re-
bate.

Specific rebate programmes for domes-
tic appliances are listed later in this sec-
tion.

It should be noted that retailers have a
key role to play in customers choosing
their appliances. Incentives for the retail
staff will be effective in promoting effi-
cient appliances, since many retail staff are
paid commission on specific products.

In general there should be continued re-
bates for high efficiency appliances. Pro-
motion should include the Energy Label to
consumers, in addition to general aware-
ness raising of energy itself.

Procurement

Originally, ‘aggregate’ procurement
was the process of an institution putting
together a collection of appliance purchas-
ers who could then specify the efficiency
and other characteristics of an appliance
and guarantee a large order to the retailer
or manufacturer. This approach for intro-
ducing efficient appliances into people’s
homes was developed by Nutek (now
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STEM) in Sweden which was able to bring
together large purchasing groups, mainly
housing associations.

However, the success attained by Nutek
was more difficult to replicate in other EU
Member States. This was mainly due to the
lack of large purchasing groups. Thus, this
traditional approach to procurement will
only succeed if there are large purchasing
groups who are willing to pool their pur-
chasing, and that they can be easily ident i-
fied.

More recently, Energy-plus, a procure-
ment group for efficient refrigeration ap-
pliances developed the approach to enable
‘technology’ procurement. Here the group
only specify the efficiency levels (and a
few other criteria), and engage retailers and
manufacturers. They do not act as brokers
for selling and buying appliances – they
only act as setting the standards, and in-
forming different parts of the supply chain.

Taxing low efficiency products – rebates
for high efficiency

Such a fiscal measure could be based on
the EU Energy Label. This type of scheme
has been used for car ‘fee-bates’ in Can-
ada, and can be fiscally neutral (i.e. no net
financial gain to the government). Such an
approach would need further examination,
since there may be some legal difficulties
if this approach were introduced through
variable VAT tax.

Data collection

Collating sales data on the major appli-
ances is desirable for several reasons,
which can be summarised as:
§ Tracking efficiency improvements

§ Evaluating efficiency programmes

§ Estimating cost-effectiveness of proposed
programmes

These data can be collated by Belgium
or may be more efficiently done so by the
EU Commission. It has already done so for
some of the major appliances, though there
is usually a significant time lag. 150

Elements of energy efficiency policy
Measure
Purchase/obtain data
Analyse data, maintain reference data sets

Consensus building, market transforma-
tion programme

It is useful to have reference set of data
and proposed policy, which can be used to
gain consensus with national stakeholders,
and form the basis of efficiency pro-
grammes. An example of such a pro-
gramme is the UK’s Market Transforma-
tion Programme (www.mtprog.com), or
those held by Novem in the Netherlands.
Elements of the current study and data
collected can be used to provide the basis
for such a programme.

Institutional Capacity

In order to create these reference data
and implement other policies, whether ge-
neric or specific end-use measures, there
needs to be the institutional capacity to
undertake the policy actions.

Elements of energy efficiency policy
Measure
Develop institutional capacity
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10.3.4 Specific end-use policy rec-
ommendations

By examining each end-use, an indica-
tion of the most efficient and important
polices can be gleaned. Although there are
generic Market Transformation polices,
some are more appropriate than others for
different end-uses.

Refrigeration appliances

There is still a large cost-effective po-
tential for electricity savings available by
refrigeration appliances. Best practice
technology can deliver refrigerators with
an energy efficiency index of around 30
(currently the EU market is around 85,
with Belgium slightly lower), whilst the
cost-effective level is around 45-55% on
the EU energy efficiency index.

Existing rebate policy has had a notice-
able impact on energy efficiency in Be l-
gium. Future rebates need to be co-
ordinated with procurement levels (energy-
plus), revised EU energy labelling and
minimum efficiency standard levels. Until
the Energy Label is revised, high effi-
ciency cold products should be promoted
using Energy Plus (www.energy-plus.org).
Energy+ energy efficiency index levels
will become the future high efficiency
classifications in the next revision of the
EU Energy Label scheme.

Rebates also serve another function.
They are a good way to encourage low-
income consumers to acquire new refrig-
erators (e. g. Fridgesavers scheme in the
UK). They help reduce the impact of en-
ergy and carbon taxes as well as promote
higher efficiency cold products. Low-
income homes tend to have older, less effi-
cient appliances.149 In a UK study, old ap-
pliances were tested, where a significant
number were unable to reach the required

temperature and/or were electrically un-
safe. When replacing an existing old re-
frigeration appliance it is important to dis-
pose of the old appliance appropriately
(including CFC recovery), rather than
leaving them with the household, who may
use as an additional appliance or pass onto
the second hand market.

An overdue revision of the Energy La-
bel is currently underway by DG-TREN
and the labelling regulatory committee. At
present there is an industry proposal to
introduce A+ and A++ categories. How-
ever, it is likely that this will cause diffi-
culty and conflicts with education pro-
grammes which are focussed on A-G
scales. It seems preferable that the existing
A-G scale is kept in the classification sys-
tem and the criteria for the different classi-
fications are periodically reviewed.

The present industry labelling proposal
is accompanied by a voluntary agreement
to remove C-rated cold appliances from the
market within a few years. This is still
short of the least life cycle cost (LCC) to
consumers which would be within the A-
rated classification. Thus strong regulation
to introduce minimum efficiency perform-
ance standards (MEPS) at the LLC would
remove more of the least efficient products
from the market, raising the overall aver-
age sold.

To continue increasing the market for
higher efficiency both the Energy Label
and MEPS would have to be revised again
before 2010, though as late as 2008. The
actual date would depend on the imple-
mentation of the current revision of the
energy label, the next round of standards
(whether voluntary or mandatory), and the
extent to which the market improves in
efficiency terms in the meantime.

Furthermore, there should be some
guidelines drawn up for the criteria for
revising the A-G Energy Label, and also
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the level of MEPS. This would circumvent
the delay that is currently occurring. At a
minimum the MEPS should be drawn up at
the proven least life cycle cost to the con-
sumer.

To monitor progress, and set future tar-
gets it is necessary to collect sales data,
which may be done in conjunction with
DG-TREN, who have historically collected
some of these data within the SAVE pro-
gramme.

Elements of energy efficiency policy
Measure
Represent Belgium on regulatory committee
Revision of Energy Label, 2003
Revision of MEPs, 2003 (eei=0.55)
Collect and analyse sales data
Rebates (high efficiency) – low per unit cost
Rebates (low-income households) – high per

unit cost
Revision of Energy Label, 2007-8
Revision of MEPs, 2007-8 (eei=0.42)

Wet appliances

The theoretical potential for electricity
reductions with the wet appliances (wash-
ing machines, dishwashers, tumble dryers)
is much less than for the refrigeration ap-
pliances.

Washing machines:

The current average washing tempera-
ture is around 50°C, slightly higher than
the EU average.151 Short-term measures
should include further reductions in wash
temperature through education pro-
grammes. More importantly, the current
test procedure, at 60°C, needs to be more
representative of consumers’ actual and
near future term washing habits, say at
40°C. Most new washing machines are

now relatively efficiency at the 60°C test
cycle, though there is a difference on a
40°C cycle.

To revise a standard test procedure, the
EU Commission needs to give CENELEC
a mandate to develop. A revised energy
label, would be through the regulatory
committee.

Following a revised washing machine
test procedure, a new label should be in-
troduced, probably followed by a mini-
mum efficiency standard, whether volun-
tary or mandatory, depending on the effi-
ciency spread on the market.

Dishwashers:

Lower temperatures are still possible, as
well as improvements in efficiency. In ad-
dition, there should be a standard to re-
move the least efficient dishwashers on the
market. Again, this could be through a vo l-
untary approach with the industry associa-
tion, or a mandatory standard.

Tumble dryers:

Only minor efficiency improvements
are available using current technology.
However, heat pump technology (deve l-
oped through the IEA initiative) will sig-
nificantly reduce electricity consumption,
though the unit costs are still high, since
they are still relatively new, and the scale
of production is very small. A large rebate
programme would expand the market. If
this option is pursued it should be done in
conjunction with other EU Member States
to lower the unit costs even further. Gas
tumble dryers will also reduce emissions in
the short to medium term across the EU.
Of course, the continued use of washing
lines will also reduce electricity consump-
tion.
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Rebates for high efficiency tumble dry-
ers. As with air conditioners, do providing
rebates add to the stock of appliances, or
do they just make the ones that would be
introduced more efficient?

Elements of energy efficiency policy
Measure
Revise washing machine test procedure, 2003-4
Revised washing machine energy label, 2004-5
Minimum standard for dishwashers
Rebate A-rated tumble dryers

Consumer electronics

This end-use is the one likely to see the
greatest increase in absolute consumption.
Measures in these end-uses should be to
prevent consumption rising. The most im-
portant aspect of consumer electronics is
standby – the operating mode when the
product is in a waiting state or not deliv-
ering its primary service.

The main exception to the focus on
standby is the on-mode of televisions,
where increases in screen size and other
features have contributed to larger power
demands. For example, plasma screens use
substantially more energy than equivalent
sized CRT televisions, which in turn use
significantly more than new LCD televi-
sions now entering the market.

Elements of energy efficiency policy
Measure
Energy label for TVs
Rebates for Low-consumption TVs on-

mode
MEPS where test procedures are present
Voluntary measures for rapidly changing

technologies

These end-uses are more difficult to in-
troduce effective energy efficiency product

policy. Products (appear to) change quite
rapidly and test procedures (on which to
base product polices) can be out of date by
the time they can be adopted. Generally a
more flexible approach is needed. The EU
Commission to-date has entered into Vol-
untary agreements with industry.

However, there is still a role for Belgian
policy beyond the EU.

Policy options for ICT appliances are
discussed further in the next sub-section,
Section 10.3.6.

Cooking

There is some potential for improve-
ment in the efficiency of cooking appli-
ances.

Hobs:

Due to the difficulty of finding a repro-
ducible and representative testing proce-
dure, it is very unlikely that the normalisa-
tion committees will be able to draw up a
standard in the near future. This would
make the introduction of an EU energy
label difficult, if not impossible, to imple-
ment. Any policy measures should focus
on the promotion of induction hobs. Care
should be taken not to promote induction
hobs with a high level of standby.

Gas hobs substituting standard electric
hobs will also reduce emissions in the short
to medium term across the EU.

Ovens:

An EU Energy label has just been
agreed by the Labelling regulatory com-
mittee for electric ovens, which should be
translated into Member State legislation
shortly. There is the scope for promoting
most efficient ovens based on the informa-
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tion on the label. Energy reductions can
also be achieved by householders cooking
more efficiency (using pan lids, etc).

Microwaves:

The standby levels can be reduced from
4 W to less than 1 W with little or no in-
crease in purchase cost, and will certainly
be cost-effective over the life cycle to the
consumer. EU-level regulation would be
the most effective way for introducing
higher efficiency of standby in micro-
waves.

Elements of energy efficiency policy
Measure
Develop test procedure for gas ovens
Energy label for gas ovens
Rebates for induction hobs
Information on good usage?
EU level regulation for microwave standby

Office equipment

The main office equipment appliances
are PCs and photocopiers, where im-
provements in efficiency can be made. A
recent IEA procurement programme has
brought very efficient photocopiers onto
the market (low standby, and fast start up
times). These should be promoted by re-
bates, and ultimately removed by mini-
mum efficiency performance standards.
PCs (desk machines) can be improved sub-
stantially. The use of public procurement
will make the more efficient products more
widely available. The policy options for
ICT equipment are discussed in the fol-
lowing sub-section 10.3.6.

Lighting

There is a large potential for reduction
in consumption by lighting end-use. Com-
pact fluorescent lamps (CFLs) can reduce
consumption considerably, by a factor of
around four or so. There are still some
‘barriers’ which are addressed in DELight
(1997).152 Rebates are still considered ef-
fective and important, though these should
be considered as a short-term solution to
expanding the market for these bulb types.
From an alternative approach, there is an
opportunity to include dedicated CFL fit-
tings (fittings which have an integral bal-
last, and separate bulbs) into the building
regulations. This has recently been done in
the UK, with the new Part L regulations.
The technological development of LED
(light emitting diodes) lighting will sub-
stantially reduce the energy required by
lighting, though commercial development
is still a few years away. Development of
this technology may be more appropriate at
the EU research level. Unlike the major
appliances it is proving difficult to get in-
dustry agreements to substantially improve
the efficiency of bulbs sold, relative to the
theoretical improvement. This is mainly
due to the nature of different lighting
types, where there is a perceived difference
in the service different light bulb types
deliver.

Elements of energy efficiency policy
Measure
Rebates for CFLs continue in short term
Building regulations for dedicated fittings?
Industry agreements or regulation on sales?
EU continued research into LED lighting
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10.3.5 Summary of elements of pro-
gramme

The main end-uses where large im-
provements in energy efficiency, which
result in significant electricity reductions,
can be made are for the refrigeration appli-
ances and lighting. In addition improve-
ments in consumer electronic appliances
will avoid future electricity consumption.

As most appliances are traded goods in
a single EU market, many of the elements
of energy efficiency policy have to be in-
troduced at the EU-level, specifically pro-
posed by the EU Commission. Any policy
passed by the Parliament and Council
should then be implemented by each
Member State.

The whole range of efficiency policy
that could be usefully applied for appli-
ances to improve energy efficiency are
summarised in Table 10-2.

The financial cost of this programme
will depend on the level of commitment
and the size of programmes undertaken, so
no detailed costs are provided here. How-
ever, it is possible to rank the costing of
some elements of the programme. The
regulatory costs, i.e. those to take part in
(labelling and minimum efficiency stan-
dards) regulatory Committees, are rela-
tively low. These involve the costs of staff
to attend meetings and build up their

knowledge base. The major expense for
Belgium for the above programme will be
for the rebate schemes. The costs will be
for the rebate itself and also implementing
and verification of the scheme.

It is unlikely that all of the above policy
measures will be followed in the first in-
stance, if indeed all of them are pursued.
Therefore, some priorities should be made.
This need for prioritisation is also true for
the EU, where there are limitations on the
resources available to the European Com-
mission to undertake many of the above
potential actions. Similarly, there are cur-
rent institutional capacity limitations in
Belgium to undertake the proposed pro-
gramme above. At a minimum there should
be staff available to prioritise the above
programme in terms of the available re-
sources. The main emphasis should in the
first instance be on maximising electricity
savings through efficiency measures.
These should be supporting the labelling
regulatory committee in the short term,
both for energy labelling and supporting
the development of efficiency standards.
Should significant funds be available then
the rebate programmes should focus on
cold appliances and lighting in the first
instance, where significant and cost-
effective savings can be made.
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Table 10-2: Summary of additional future policy

Product EU Belgium/Regions
All cold • Revise energy label

• Minimum efficiency Standards

(eei=0.55, 0.42)

• Implement EU legislation

• Promote energy label

• Rebates (A, E-plus)

TVs • Energy label (almost agreed) • Promote label

• Rebates high efficiency

Consumer elec-

tronics

• Regulation/industry agreements on

standby

• Information – improve usage

(Switch off)

Washing machine • Revise test procedure to 40°C

• Revise EU energy label

• Promote energy label

• Information – improve usage

(temp, load)

Dishwasher • Regulation/industry agreement on mini-

mum efficiency standard

• Information – Improve usage

(temp, load)

Tumble dryer • Rebate A-rated?

Electric Hob • Examine options for policy • Information to promote induction

• Rebates on induction

Electric oven • Promote energy label

Gas Oven • New gas test procedure

• EU Energy Label

• Promote energy label

Microwave • Regulation/industry agreement on

standby

Coffee makers • ?

Lighting • industry agreement on sales

• research into high efficient lamps (E.g.

LED)

• Rebates high efficiency

• Dedicated fittings in building

regulations?

ALL products • framework labelling directive

• framework efficiency directive

• collect sales data (monitor)

• Develop institutional capacity

• Promote energy label

• Obligate suppliers to save energy

(CREG)

• Collect sales data (monitor)

Product Labelling •  Introduce/review label

• mandate for testing procedures

• representative on regulatory

committee

• check retailers compliance

• check manufacturer compliance

Product Minimum

standards

• introduce/review efficiency standards • representative on regulatory

committee

• check compliance
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10.3.6 Specific recommendations for
Information and Communica-
tion Technologies ICT

Energy savings options and potentials for
ICTs

For the examination of the energy sav-
ings options and potentials in the field of
ICT it is advisable to differentiate the three
operating modes: normal, standby and off-
mode.

As the off-mode  has been defined as the
mode in which the appliance does not fulfil
any function after it has been switched off,
but still draws power, there are technical
options to completely avoid the power de-
mand occurring when in this mode (almost
300 GWh in 2001). On the one hand, the
off-mode loss could be avoided by the
manufacturers equipping their products
with switches that disconnect completely
from the grid. On the other hand, off-mode
losses can be reduced by behavioural meas-
ures of the user, especially by the frequent
use of switchable multiple socket outlets
with which the appliances can be com-
pletely turned off.

What concerns energy demand in the
standby mode , the most important saving
option is to equip the appliances with en-
ergy efficient circuits for the power supply
in standby mode. If equipped with a sepa-
rate circuit for standby operation, the power
consumption of appliances can be reduced
to less than 0.5 W, as long as only simple
functions like an internal clock or the pres-
ervation of an internal memory have to be
fulfilled. It is, however, not possible to re-
duce the energy demand to such low values
solely by use of adjusted power supplies if
more complex functions have to be per-
formed in standby mode. The saving poten-
tials of these appliances were estimated
based on best practice examples. Overall,

the estimated energy saving potential in the
standby mode represents almost one third
of the total electricity demand in this oper-
ating mode, e g. for Belgium about
550 GWh. End-use devices in households
account for roughly three quarters of that.

Energy savings potentials in normal
mode  can only be examined by a detailed
analysis for the individual classes ICT ap-
pliances, because of the very different tech-
nical requirements involved here. A good
way to estimate savings potentials is to
compare the stock with best practice de-
vices. For important ICT appliances in Be l-
gium, the following relevant savings poten-
tials for the normal mode can be identified
for the year 2010:
§ Televisions: About 300 GWh if there is a

quicker substitution of cathode ray tube
TVs by the more energy-efficient LCD
TVs, or about 100 GWh if CRT technology
continues to dominate but there is a
stronger market penetration of best practice
CRT TVs.

§ Servers: between 5 and 6 GWh per year by
switching off server-computers overnight in
small and medium enterprises.

§ Personal Computers: About 65 GWh re-
sulting from an energy-efficient design ap-
proaching the lower power consumption of
notebooks due to the use of mobile proces-
sors, which are, however, much more ex-
pensive than their stationary counterparts.

§ Monitors: substantial savings potentials
from substituting CRT displays with the
more energy-efficient LCD displays. This
would be as high as 100 GWh per year if
complete substitution in households and of-
fices were achieved by 2010. However, this
potential can only be fully exploited, if the
price for LCD monitors drops considerably
in the near future.
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Conclusions regarding energy policy
measures in the field of ICTs

On principle, a wide range of energy
policy instruments can be designed, both at
the national and international level, to ac-
celerate the penetration of energy-efficient
ICTs into the market-place and to improve
the exploitation of existing savings poten-
tials:
§ Regulatory measures as mandatory energy

labels and standards, which are widely
spread for home appliances, electric motors
or lighting equipment, but not for consumer
electronics and office equipment.

§ Pricing polies (e. g. energy taxes) and fi-
nancial incentives (e. g. subsidies for the
purchase of energy-efficient appliances).

§ Energy efficiency R&D and procurement
efforts to stimulate the introduction of new,
energy-efficient technologies (Technology
Procurement) and to speed the market
penetration of such appliances (Market Pro-
curement).

§ Voluntary Programs as voluntary labels or
voluntary agreements with producers,
which are the dominating energy policy
measures in the field of ICTs at the moment
(mainly at EU level), especially what con-
cerns efforts to reduce the energy con-
sumption in the standby mode.

§ And a broad spectrum of measures in the
field of consumer education and informa-
tion.

A significant reduction or the complete
avoidance of energy consumption by ICTs
in the off-mode could be effectively pushed
by a minimum efficiency standard at the
level of the EU, which strictly forbids en-
ergy consumption in this mode. For existing
appliances, a broader use of switchable
multiple socket outlets is recommendable,
which requires supporting informative and
educative measures directed at the consum-
ers in households and offices.

The existing energy savings options in
the standby mode can be used first of all by
speeding the market penetration of highly
efficient IC technologies. This can be done
by R&D, technology and market procure-
ment efforts, and also by a strengthening of
the standards in the existing negotiated
agreements and Code of Conducts for con-
sumer electronics (TV, Video, Audio, digi-
tal TV systems, external power supplies)
concerning standby consumption and in the
existing voluntary quality labels (like the
Energy Star for office equipment and the
GEEA-label for consumer electronics and
office equipment). A general recommenda-
tion is the support of the „1-Watt-Plan“ of
the Lawrence Berkeley National Laboratory
(LBNL), which demand a general limitation
of standby losses to 1 Watt.153

Political efforts to reduce energy con-
sumption in the normal mode should aim at
appliances with a high share in total con-
sumption in this mode. The energy con-
sumption of end-use household appliances
is clearly dominated by TVs. Their share in
total energy consumption in the normal
mode will further increase from 60 to 65 %
until 2010. In order to speed the market
penetration of highly energy-efficient CRT
TVs and the quicker substitution by the
more energy-efficient LCD technology, the
mandatory EU energy label for household
appliances should be taken over for TVs,
complemented by minimum efficiency
standards. The same applies, on principle,
to personal computers and monitors. For
infrastructure devices like servers, recom-
mendations are much more difficult, since
energy-efficient technologies are less
known. Therefore, their development has to
be supported, first.
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10.4 Transport

Bertrand Chateau, ENERDATA

10.4.1 Maximising the benefit of the
car manufacturer agreements

The agreement between the European
Commission and car manufacturers in
Europe (plus Japan and Korea;
ACEA/JAMA/KAMA agreements) express
that, on a European average, each average
car produced in 2008 would not emit more
than 140 g CO2/km. This average value
includes all types of car, including electric
and hybrid cars. In average, this target
means that the specific CO2 emission per
vkm will drop by 25 % from 2000 to 2008
for new cars, in specific conditions: con-
stant structure among categories of trips, no
use of the AC , etc…

Obviously, all car manufacturers will
tend to maximise the share of motor fuels
or technologies with the lower emission
factors in the sales of new vehicles in 2008,
in order to minimise the reduction in spe-
cific fuel consumption for each kind of ve-
hicles: diesel, LPG, CNG, electric, hybrids.
They may also try to develop the share of
middle and small size cars on the whole
European market, in order to further reduce
their efforts on specific consumption.

As compared to the European average,
Belgium seems to be performing rather well
for the average specific consumption of
new cars. In particular, because the share of
diesel in the sales of new vehicles is rather
high, …64 % in 2002. This compensates a
trend towards bigger cars in the sales (al-
most 50 % in the range 1600-2050 cc, in-
creasing steadily). There is therefore a risk,

if the trend towards diesel cars reverse
while the trend for bigger cars continue,
that the benefits that Belgium could take
from the ACEA agreement would be rather
limited, and possibly offset partly by the
development of air conditioning and other
functionalities not included in the agree-
ment.

Therefore, in order to secure at least the
25 % decrease of CO2 emissions for new
cars, Belgium should take -or reinforce -
policy measures of two kinds:
§ Fiscal measures: purchase taxes on new

vehicles, reflecting the specific CO2 emis-
sion per km of the vehicle (example of
Denmark); reinforcing annual vehicle tax in
order to reflect more specifically CO2 emis-
sion per km, for all cars (this goes beyond
the existing fiscal incentive for EURO 4
cars); differentiation in excises on fuels ac-
cording to their CO2 emission factor per
toe.

§ Transitory incentives for very low CO2

emission cars: subsidies (not restricted to
LPG), access permits in restricted urban ar-
eas, free parking, reduced tolls (when ap-
plicable).

To maximise the benefits of such meas-
ures, it would be wise to extend their appli-
cation to light duty vehicles, which will not
automatically benefit from the technical
evolutions of cars, at least up to a certain
loading capacity.

10.4.2 Reducing the share of cars in
passengers mobility.

Reducing the share of cars in mobility
and developing slow modes and public
transportation is a goal widely shared in
Europe and in Belgium. Other European
countries, like Austria, show that mobility
can be satisfied with much more public
transportation and much less cars without
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creating macro-economic draw-back or
social difficulties.

The Belgium situation is, from this point
of view, rather bad as compared to other
European countries with a similar economic
development pattern: the share of car in
passenger mobility is among the highest!
But this situation also opens larger oppor-
tunities for reducing CO2 emissions of the
transport sector through modal substitu-
tions.

Measures have already been taken in this
direction, especially for home-work com-
muting trips, support to public transporta-
tion, but apparently with few results up till
now.

Apparently, one of the key reason why
car is so much used in Belgium is because
the size of the country and the development
of the motorways network: a great share of
the job places are within a daily affordable
distance by car from home, and changing
job scarcely results in changing home. This
probably explains also the weak results of
the measures taken to discourage the use of
cars for home-work trips.

Nevertheless, home-work trips remain a
relevant target and policy measures aiming
at reducing the use of cars and developing
slow modes and public transportation
(which at least already exist on the paper)
should be reinforced or implemented so as
to “play” on two “fields”:
§ Time budget: providing alternative solu-

tions to cars which at the same time de-
crease the average speed of car trips and in-
crease the average speed of the alternatives
(for example, devoting one lane to public
transportation and car-sharing in suburban
motorways): the purpose is to make the car
trip longer (in time) than the alternative;

§ Money budget: make the use of cars for
home-work trips much more expensive than
the cost of alternatives (for example im-
plementing urban tolls, and discouraging
free parking lots at the job place).

It should be noted that both “fields” re-
quire a long time span for implementation,
either because they imply new infrastruc-
tures, or because the social resistance might
be strong. So, one should not expect too
much from these measures for 2010, but
rather for 2020 and beyond. But it should
be noted also that such measures may lead a
part of the households to change more
widely their behaviours as regard car own-
ership and use on the long term: for those
who have parking difficulties at home, or
who have severe budget constraints, it may
result that motorisation could be limited at
one car for the household. For those house-
holds, the use of alternatives to cars would
then be rather systematic.

On another aspect –long distance trips –
the key driver of the modal substitution is
speed. Availability of much faster alterna-
tives, like fast trains (TGV or Pendolino
type), is the only possibility to make car
flexibility (freedom…) less attractive. This
is a matter of investment and financing
policy, which has to be replaced in the
overall transport infrastructure planning
policy in Belgium, and in the overall trans-
port infrastructure development at the
European level. Measures have already
been taken in this direction, which should
be maintained and reinforced.

10.4.3 Reducing the share of road in
freight transport.

Reducing the share of road in freight
transportation and developing rail and wa-
terways transportation is also a goal widely
shared in Europe. Other European coun-
tries, like Austria or Switzerland, also show
that freight can be transported much more
with trains and less with trucks without
creating macro-economic draw-back or
industrial difficulties. More recently, Ger-
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many is just introducing a fee per km for
trucks.

Again, the Belgium situation is, from
this point of view, rather bad as compared
to other European countries with a similar
economic development pattern: the share of
road in freight transportation is among the
highest! But this situation also opens larger
opportunities for reducing CO2 emissions of
the transport sector through modal substitu-
tions.

Some measures have been taken or are
planned up till now in Belgium to support
the use of rail and waterways for freight
transportation, but still with little results.
Probably because the size of the country
and the large amounts of traffic either be-
tween Belgium and foreign countries, or
transiting through Belgium, and because
nothing is really done to discourage the use
of road.

But the European context is favourable.
The general EU orientations as described in
the White Paper “ La Politique Européenne
des Transport à l’Horizon 2010: l’Heure
des Choix” and, more specifically, the
Trans European Freight Rail Network proj-
ect, which was endorsed by the EC (Deci-
sion n°1692/96/CE, Directive 2001/12/CE)
may result in a really adequate infrastruc-
ture and services for combined rail-road
transportation for long distance traffic
throughout Europe in the next 20 years.

To take benefit of these orientations and
project in order to decrease the share of
road in freight traffic in Belgium, two pol-
icy measures need to be taken or reinforced:
§ To charge the use of main roads and

motorways for freight within Belgium, for
example through a tkm based fee and, if
possible, financing rail infrastructures in
Belgium from the revenues of these fees (as
in Switzerland),

§ developing further freight rail infrastruc-
tures and rail/road/waterways multimodal

platforms consistently with the overall
TEFRN scheme, if possible financed with
road fees.

The expected impacts of such measures
could be rather low in 2010, but could be-
come rather significant in 2020.

10.4.4 Discouraging refueling in Bel-
gium.

It seems that more than 0.5 Mtoe motor-
fuels supplied by Belgian petrol stations are
in fact consumed by foreigners outside Be l-
gium, even if they are accounted for in the
National green-house gases inventory. The
reason: taxes on motorfuels are lower in
Belgium than in neighbouring countries, in
particular for gasoline, except GD Luxem-
burg.

This gives a good opportunity for Bel-
gium to reduce its “recorded” CO2 emis-
sions, just through an harmonisation of the
motor fuel taxes with these neighbouring
countries, France, Germany and Nether-
lands.

Table 10-3: Motor fuel prices (includ-
ing taxes)

€/l 2001 2002
Unleaded gasoline
Belgium 1,01 0,97
Germany 1,02 1,04
France 1,04 1,01
Netherlands 1,15 1,14
Diesel
Belgium 0,78 0,71
Germany 0,82 0,82
France 0,8 0,76
Netherlands 0,82 0,78
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10.5 Industry

Wolfgang Eichhammer, FhG-ISI

Belgium - except for fiscal deductions
concerning investments in energy effi-
ciency and for energy audits but without
any connection to other instruments such as
ambitious negotiated agreements or energy/
CO2 taxation – had virtually no energy effi-
ciency policy for industry in the nineties. It
is often argued from industrial side that
energy efficiency potentials have essen-
tially exhausted. Annex 10, presented at the
final conference on 18 March 2003 for this
study, is an interesting case study from the
chemical industry in Switzerland, which
underlines the large potentials that might
still exist. A variety of other case studies
can be found in the same sense: e. g. an
ongoing campaign for compressed air sys-
tems in Germany (organised jointly by the
Fraunhofer Institute for Systems and Inno-
vation Research and the German Energy
Efficiency Agency dena, see
www.druckluft-effizient.de) points to elec-
tricity saving potentials of 10-35 % on a
sample of 100 companies. Many case stud-
ies also underline the important role that the
introduction of energy management in
companies has played for the discovery of
saving potentials.

Only since 2000/2001, with the strate-
gies defined in the national and regional
climate protection plans, emerged the ne-
gotiated agreements with industry (Walloon
region) and the benchmarking covenants
(Flanders). As central instruments for the
coming years. Belgium follows there the
trend in many other EU member states.

Are there alternatives to negotiated
agreements or benchmarking covenants

The question could be raised whether
there are alternatives other than agreements
with industry or covenants for Belgium and
it regions:
§ Taxation of energy consumption or CO2

emissions would be the most immediate re-
placement solution. However most coun-
tries refrain from taxing their industries as
long as the EU has not taken this approach
as a whole. Even then, the tax levels pro-
posed at the EU level are fairly low, and
might at first not lead to much changes in
energy consumption, although energy-
intensive industries might be more sensitive
to relative changes in energy carriers.

§ Regulation does not make much of a sense,
at least not with respect to the main indus-
trial processes. It is very difficult set limits
on the energy consumption of processes.
Regulation could play some role with re-
spect to auxiliary equipment such as elec-
tric motors, boilers etc, but those goods
would most likely require steps at the EU
level. Permitting procedures linked to en-
ergy efficiency such as the IPPC process
have certainly an important role. The EU is
taking initiatives in that direction and Bel-
gium and the regions should carefully think
about the national implementation

§ Emission trading: The Kyoto protocol de-
fined flexible mechanisms. These allow
countries or industries to realise an emis-
sion reduction elsewhere, if this is cheaper.
Especially by launching the EU-system for
tradable emission allowances in the period
2005-2007, some uncertainty was intro-
duced if a benchmarking covenant was still
necessary. A trading scheme, contains a
critical element, namely the initial alloca-
tion of the allowances. Especially in coun-
tries with a high burden sharing it will be
necessary to allocate on the basis of objec-
tive standards, for which the benchmarking
principle is available. The benchmarking
covenant and the trading scheme will sup-
plement and support each other.154 At the
end, the negotiated or benchmarking
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schemes in Europe will in some way
emerge into the forthcoming EU-wide
trading scheme, at least for those plants that
should participate in such a scheme. A ma-
jor question is, however, when such a sys-
tem will become effective; much will de-
pend whether the cap is sufficiently tight so
that there is enough demand for certificates.

§ There are a variety of supportive measures
such as investment subsidies, fiscal deduc-
tion, energy audits, support to R&D on in-
dustrial energy efficiency, IET campaigns.
They are certainly useful as shown by the
previous discussion at any time but might
show much less of an impact, if not sup-
ported by any primary measure for energy
efficiency.

It appears therefore that, at least at the
short term, agreements and benchmarking
covenants will remain at the centre of the
focus, at least until emission trading
schemes take a larger room (possibly start-
ing 2008).

In itself, it will already be interesting to
see, how the two different regimes of vo l-
untary agreements and benchmarking cove-
nants in the different regions will interact,
given their different target setting process.
For any country, and in particular for a
small country like Belgium, it appears an
additional burden for companies that might
have different production facilities, to be
subject to two different negotiation proc-
esses. Both regions should therefore har-
monise their negotiation procedures. The
benchmarking procedure appears as the
more suitable one, because the target setting
is inherently more ambitious than the usual
negotiated agreement, if the comparison is
made with the world-wide best countries.

Some lessons from previous European
experiences on voluntary agreements for
CO2 reduction

As there seem to be fairly little effective
alternatives to agreements, at least for the
coming years, the more it is important to
“get them right”.

The following lessons are drawn from
Rietbergen et al. (2001)100:
§ Good negotiation position of the govern-

ment

§ Clear – and sufficiently ambitious! - targets
and timetables

§ Long-lasting government support

§ For big energy-intensive companies (oth-
erwise the verification procedure will be-
come to heavy in comparison to the ex-
pected result)

§ Physical energy efficiency monitoring

§ Clear monitoring guidelines

§ Independent verification

These lessons however supposes that the
authorities are able to build up sufficient
capacity to effectively design the agree-
ments in co-operation with industry (prob-
lem of asymmetric information), to monitor
and verify the results. This supposes a cer-
tain amount of manpower and financial
means (see with this respect the discussion
on the negotiated agreements in the Neth-
erlands in chapter 5.8.3). In is also instruc-
tive to look at the Dutch Internet sites de-
voted to their negotiated agreements (Ref.)
and the benchmarking covenants (Ref.), as
well as the organigramme of NOVEM
(Ref.), the Dutch energy agency involved in
these efforts and compare for example with
the representation made for the voluntary
agreements in Germany. The difference is
striking, in both the manpower on the ad-
ministrative side and the result of the
agreements.
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The target setting process is the primary
step: everything afterwards secondary if
the target is set low

With respect to the targets to be achieved
in negotiated agreements or benchmarking
covenants it is interesting to look at some
figures of the past. Energy intensity of the
manufacturing industry (which is com-
monly taken as a measure for energy effi-
ciency improvement, though it may be in-
fluenced considerably by structural changes
within industry) has been decreasing by
9.3 % in Belgium between 1990 and 1999,
by 5.3 % between 1995 and 1999 in the
Walloon region, while it increased slightly
by 3.2 % between 1995 and 1999 in
Flanderen. The indicator set in Annex 1
suggests that this was largely the result of
structural changes to lighter industries
rather than of energy efficiency improve-
ments in a more technical sense, especially

in Wallonia, while in Flanderen the inverse
effect of attracting more heavy industries
might have played a role. Compared to
these figures, a possible goal of –20 % (in
terms of CO2 ; i.e. it opens the possibility of
fuel substitution!) for voluntary agreements
in Wallonia for the period 2000-2012 does
not seem totally out of scope, but is still
more ambitious than the German industrial
goal for CO2 of –28 % for the period 1990-
2010 (which integrates partially the re-
structuring of the Eastern German industry,
and extends over a larger time span; see
MURE measure description for Voluntary
Agreements II Germany in Annex 7). In the
Walloon region this would come to increase
the energy efficiency by 0.8-1 % annually
between 2000 and 2012 (in addition to
structural changes which would probably
continue to add another 1 % annually)
which is about what has been achieved with
Dutch and Danish negotiated agreements.

Figure 10-5: Comparison of voluntary agreement schemes

Source: Kornelis Blok and Martijn Rietbergen (2001); complemented FhG-ISI

Problems with en-
ergy/CO2 tax exemptions

for industry (indirect
subsidies)
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Interestingly, Rietbergen et al. (2001)100

point to the trade-off between the efforts on
all sides to monitor and verify the results
and the possible weakness of the outcome if
control is insufficient (see Figure 10-5),
although the Danish experience shows that
the administrative costs of entering into an
agreement are between 10 and 20 percent of
the tax subsidy only, even in the case of
Denmark with a relatively high monitoring
and compliance requirements. However,
there is another issue to be considered: if
the agreements are “too soft”, as is the case
of Germany, it will be difficult to get an
exemption or reduction for either national
or possibly European wide energy/CO2

taxes. This might be considered as indirect
subsidies by the European Commission.

Forthcoming European-wide efforts to
enhance energy efficiency in the industrial
sector

At the EU level, following the estab-
lishment of the European Climate Change
Programme ECCP, a variety of measures
are coming up (European Commission,
2001), also concerning the industrial sector
which Belgium must consider while setting
up agreements and covenants with industry.
They fall into two categories. On the short
term, with initiatives from the EU Commis-
sion still expected 2002 or early 2003 one
finds the following initiatives with rele-
vance for the industrial sector:
§ Promoting Effective Implementation of the

Integrated Pollution Prevention and Control
Directive: The Directive was not conceived
specifically for climate change. However, it
introduces an obligation to prevent all
forms of pollution and to use energy effi-
ciently155. National authorities granting the
permits shall ensure that greenhouse gas
emissions are prevented or controlled, un-

less they are subject to the future emissions
trading system for greenhouse gases.

§ Proposal for a Directive on Linking Project-
based Mechanisms including JI and CDM
to EC Emissions trading scheme: The pro-
posed Directive will be complementary to
the Framework Directive on Emission
Trading. It will specify under which condi-
tions “credits” from project-based mecha-
nisms on greenhouse gas emissions trading
can be added to the allowances. It should
enter into force in parallel with the EC
emissions trading scheme in 2005.

§ Proposal for a Framework Directive for
Minimum Efficiency Requirements for
End-Use Equipment: The setting of min i-
mum efficiency requirements will play an
important complementary role to the label-
ling of products (Council Directive
92/75/EEC) and to voluntary commitments
by the industry. The proposal will cover all
types of end-use equipment sold and used
in the EU market that use a relevant amount
of energy, including standard components
(e.g. ballasts, electric motors, power sup-
plies, etc.) and for which there is a signif i-
cant potential for energy saving. Also in-
cluded can be domestic appliances, lighting
equipment, compressors, pumps, building
equipment such as heating and hot water
boilers, air conditioners, etc.

§ Proposal for a Directive on Energy Demand
Management: Member States will be re-
quired to set targets to promote and support
energy demand management with efficient
technology, new services and programmes,
especially for smaller energy consumers
such as households and small and medium
size enterprises. This includes a supportive
framework for implementation, financing
and monitoring of energy services effi-
ciency improvement targets, adapted to
each Member States’ liberalised market.
The Directive will also set out a certain
minimum level of investment for energy ef-
ficiency and demand management, mainly
through business-driven activities. These
investments will normally be additional to
energy efficiency activities currently fi-
nanced by public authorities.
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§ Proposal for a Directive for the promotion
of Combined Heat and Power (CHP): The
aim of the Directive is to complement and
strengthen existing measures to promote
CHP in line with the Community target of
doubling the share of CHP in EU electricity
generation from 9 % in 1994 to 18 % by
2010. The Directive should provide a defi-
nition of CHP Quality and CHP Certifica-
tion in order to ensure that incentives are
provided only to efficient CHP systems.
The Directive should also address issues
concerning grid access and costs of con-
nection, streamlining of administrative pro-
cedures and contain provisions obliging
Member States to set national targets in ac-
cordance with the EU-wide CHP target
from 1997. A first draft of the CHP Direc-
tive has been issued (Ref.).

§ For industry in particular, an initiative will
be taken outside the energy efficiency field
with a proposal for a Framework Directive
on Fluorinated Gases.

Further initiatives are mentioned in the
Communication of the Commission on
ECCP9 and the ECCP itself8, however,
with a longer time horizon of maybe 2-3
years:

§ The E2MAS programme8,156,157 : it
should integrate energy efficiency to the
existing EMAS environmental management
scheme, but on a voluntary basis

§ Motor Challenge Initiative157

§ Establishment of a framework for project-
based mechanisms.

§ Long-term agreements at EU level45,158

§ Office equipment: Framework Directive for
Efficiency Requirement of Electrical and
Electronic End-use Equipment (mentioned
in the Communication on the ECCP)

                                                
45 Interestingly, the long-term agreements are men-

tioned in the ECCP but not in the more recent
Communication of the Commission on the prog-
ress with the ECCP. So far, the Commission has
only issued some guidelines several years ago on
the process of setting of negotiated agreements.

In order to link to these forthcoming and
to support efficiently the voluntary agree-
ments and the benchmarking covenants
(both the covenants for larger companies
and the auditing covenants) with additional
activities, it is important to
§ To evaluate (e.g. by inquiries) and possibly

redesign the existing subsidy schemes and
auditing procedures

§ To enhance monitoring and auditing
schemes in order to set the basis for a
proper design and evaluation of negotiated
agreements and covenants which will en-
able the companies to go even further in
their efforts (John Browne, BP chief execu-
tive: “What ever gets measured gets man-
aged”). With the agreements and primary
driver is given. On the other hand, it en-
hances much the impact of monitoring and
auditing schemes, if a feedback is given to
the companies on their relative position to
other companies in the same sector and to
international companies. This can be done
by integrating the benchmarking process
into the agreements in the Walloon region,
even if the benchmark, in difference to the
Flemish region, is not used for target set-
ting. Nothing is so stimulating than the
competition with others. See for this pur-
pose the short description of the Monitor-
ing/Benchmarking tool e3-Bench (see An-
nex 8), which was developed by FhG-ISI
for the German Society for Technical Co-
operation GTZ in the frame of an energy
audit programme in Thailand (mandatory
audits, about 1000 companies) and with
PTM in Malaysia (voluntary benchmarking
scheme, started recently; 30 companies). In
Thailand the aim was to make most out of
the data that were collected anyhow for the
mandatory audit scheme by developing
benchmarking activities (without target set-
ting so far)159.

§ To clarify the relationship between the
agreements and the forthcoming enhance-
ments of the IPPC directive with respect to
energy efficiency.

§ To clarify whether the intended design of
negotiated agreements and covenants al-
lows for a possible tax exemption of indus-
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trial companies of at national or EU level
energy taxation is introduced (see the case
of Germany).

§ To promote national and regional activities
derived from forthcoming EU initiatives on
cross-cutting technologies such as the Mo-
tor Challenge and lighting (GreenLight), or
co-operate with other national initiatives
such as the compressed air initiative which
is ongoing for Germany (Ref.). Initiatives
on industrial boilers, which represent large
industrial uses, could also save consider
considerable amounts of energy

§ To promote R&D support for process tech-
nologies (as far as compatible with WTO
rules), possibly in co-operation with other
EU partners and the EU under the new in-
struments forthcoming currently under the
6th EU Framework Programme for Research
and Development (in particular the Article
169 instrument which promotes integration
of national and EU research.

10.6 Combined Heat and Power
CHP46

Aviel Verbruggen (STEM – University of
Antwerp)

10.6.1 Policy for the Promotion of
CHP

In July 2002 the EU Commission has
published its proposal of directive for the
promotion of CHP (COM (2002) 415 final).
In November 2002 the European Parliament
                                                
46 This section gave rise to a lively discussion be-

tween the ministry and the team. A major issue
was to comparison of CHP with a reference sys-
tem with independent generation and the conclu-
sions to be drawn from that comparison. It is in-
structive, with respect to this discussion to care-
fully ready the Annex 3 which explains in detail
the issues.

has amended the proposal significantly. At
this moment meetings are taking place to
try to agree upon one best approach. I have
analysed the proposals in great detail, and
may present here the conclusions of this
research, because it is also relevant for Be l-
gium, in particular Flanders that has already
enacted a decision by the government on
“quality CHP”. In addition we add the
Epilogue of this study where also policy
considerations are included.

Our main concern is that a Directive
where CHP is qualified based on the ‘qua l-
ity norm’ will turn out to be a BARRIER to
the development of CHP instead of a pro-
motional instrument. We have shown in
detail the perverse effects of the ‘quality
norm’ qualification of CHP as proposed by
the EU Commission and as already enacted
in the Flemish legislation.

10.6.2 Executive Summary of the
study ‘On Qualifying CHP’

This study focuses on three methods for
qualifying Combined Heat & Power (CHP)
generation. The first is based on the ‘quality
norm’ as supported by EURELECTRIC and
adopted by the EU Commission DG TREN
as the second step in qualifying CHP power
after the identification of these flows on the
basis of the power to heat ratio and the use-
ful heat flows.

The second is proposed by
EUROHEAT&POWER and adopted in the
European Parliament Amendment.

The third is the Division rule. This is the
first qualification step adopted in the EU
Directive proposal and further clarified in
this study. It is argued to be a right and suf-
ficient method to qualify CHP power and it
is not necessary to add the shortcomings of
both previous ones.
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For analysing and understanding the
working and effects of the three qualifica-
tion methods it proves necessary to remind
the joint character of CHP processes repre-
sented in their production possibility set in
the electricity-heat plane. One also must
explore a little bit the (future) market and
regulatory environment of CHP invest-
ments and operations.

(1) CHP lives on the crossing of the seg-
mented Heat markets and the integrated
(thermal) Power market. This position of-
fers the opportunity to transform waste heat
into useful heat but it also includes the
threat to be squeezed by the neighbouring
market players.
§ a) CHP means the recovery of (part of) the

fatal heat of thermal power generation. This
virtue of CHP in transforming wasted en-
ergy into a useful destination is in itself
enough to rank CHP before comparable
other types of thermal power generation.
CHP should be qualified and regulated on
its own merits and other important policy
preoccupations should not confuse the de-
bate.

§ b) The development of CHP, i.e. a larger
coverage of heat market segments by CHP,
depends on the symmetrical opening of the
(thermal condensing) power market for the
electricity forthcoming from CHP plants.
When CHP is refused a wide access to the
electricity market it can neither develop in
the heat market.

§ c) Creating room for CHP in the power
market signifies that the terms of trade for
power exchange are fair, i.e. the technical
conditions are not loaded with dead-weight,
tariffs and prices are transparent and reflect
true costs, transaction costs are minimal,
rewarding the cost savings of distributed
delivery. Such fair and low-threshold regu-
lations and procedures are especially rele-
vant to independent and distributed CHP.

§ d) Coverage of a larger share of the power
market by CHP will require that all CHP
plants are equipped with facilities to reject

fatal heat to the degree that there is no use-
ful heat demand for it. Mixed condensing
and combined (back-pressure) operation of
CHP plants should be the rule whenever it
is technically feasible and economically
warranted. From a public economic point of
view this will mostly be the case, and this
public economic opportunities should not
be made financially impossible through bi-
ased regulation or monopolistic market
power from incumbent power companies.

§ e) When the terms of power exchange of
CHP with the electric grid cannot set right,
CHP will never develop to the level public
interest dictates. To boost then the lingering
development of CHP policy makers will be
intended to create stimulating second-best
support for CHP. Although the goals are
honest, the support schemes will most of all
enrich the dominant players that control the
power grids and integrated generation sys-
tems, when the terms of exchange remain
biased.

§ f) For a transparent CHP support regulation
a good CHP qualification method is re-
quired. But such a method is only the pre-
amble of a real CHP policy.

(2) Criteria for a CHP qualification method.
§ a) Workable. Every procedure that must be

applied EU wide in all member states and
in a numerous number of installations and
applications, should be transparent and as
simple as possible. Opaque formulas and
calculations difficult to implement should
be avoided. The method should allow cheap
monitoring and enforcement when partici-
pants would try to breach the rules.

§ b) Correct. The method must qualify what
is to be qualified, i.e. the combined (share
of) power generated in the particular CHP
plants. The amount of combined power
should be estimated within a rather small
fault margin. Arbitrary parameter values or
thresholds should be avoided.

§ c) Right Incentives. Qualifying CHP is
meant to stimulate CHP development not to
nip it in the bud. Incentives are important at
the moment of investment (technology, de-
sign, scale) and during operation. CHP In-
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vestors should be stimulated to opt for high-
quality processes and rightly dimensioned
plants (with the installation of condensing
facilities whenever technically and eco-
nomically feasible as argued sub 1. above).
CHP Operators should be stimulated to re-
cover the maximum amount of heat.

(3) COM(2002) 415 final: qualification on
the basis of the ‘quality norm’
§ a) The ‘quality norm’ amalgamates effi-

ciency aspects of CHP and of arbitrarily
chosen single heat and power plants. It ag-
gregates too much quantity and too little
quality in one number. It is a suitable
benchmarking tool but not an instrument
for CHP qualification.

§ b) The ‘quality norm’ is not effective in
differentiating low quality CHP designs
from high quality ones. All designs will
pass the test, and to remedy this shortcom-
ing the proponents apply arbitrary mark-ups
on the efficiency target for CHP (e.g. 5 %
and 10 % in the EU Directive proposal).

§ c) Qualification with the ‘quality norm’
truncates the operational production possi-
bilities of CHP units. This reduction in op-
erational flexibility will constrain the CHP
operator in participating in the power mar-
ket.

§ d) The COM(2002) 415 final second step
(Article 5) based on the ‘quality norm’ en-
tails incentives to reduce the investment in
CHP capacities. Investors are lead to down-
scaling the CHP plants to their minimum
dimension. Added to the other perverse in-
centives this loss in economies of scale will
end many times in no investment at all.

§ e) ‘Quality norm’ qualification induces
operators of the CHP plants to run the units
with a small electricity output as result. Ei-
ther because the annual qualification im-
poses the shut down of the unit during peri-
ods of lower useful heat demand, or be-
cause the operator is lead to part-load
charging adjusted to the heat demand. Both
induced effects have a significant negative
impact on the financial bottom line of a
CHP project.

§ f) The use of the ‘quality norm’ in qualify-
ing CHP contravenes the development of
CHP. It provides the wrong incentives for
CHP investment and it fences CHP into re-
gimes that make a lot of operations uneco-
nomical. It cannot be considered in no way
as an instrument to promote the develop-
ment of CHP. It should be taken out from
the EU Directive.

(4) EP Amendment: EUROHEAT &
POWER formulas
§ a) The statement that all CHP with an effi-

ciency of at least 80 % is high-quality or ef-
ficient is not justifiable. The threshold is
arbitrary and does not solve the qualifi-
cation problem.

§ b) The formulas for the more general case
of mixed condensing and back-pressure op-
eration attribute a pivotal position to the
80 % value. The formulas are rather opaque
but the main criticism is their overestima-
tion of the quantities of combined power.
The overestimation is relatively larger when
the CHP operation contains a larger share of
condensing power.

(5) The Division rule
§ a) The Division rule is similar to the EU

Directive step 1 for estimating the amount
of CHP electricity (see Annex II of COM
(2002) 415 final). But the Division rule
provides clarity about the right heat to
power ratio. This should be the design heat
to power ratio at the bliss point of CHP
processes.

§ b) All power that is produced in CHP units
without facilities to dissipate fatal heat is
qualified as combined power, without fur-
ther consideration of efficiencies or what-
ever.

§ c) For CHP units with condensing facilities
and mixed back-pressure and condensing
operational modes, the generated power
flow is split. The combined power flow is
the product of the design power to heat ra-
tio at the bliss point of the unit with the
useful heat flow.
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§ d) For CHP plants with particular properties
(e.g. non-constant design ratio, imaginary
bliss point) the basic method has to be ex-
tended slightly. The way how to solve these
issues is detailed in the study. Eventually a
curve representing the partial back-pressure
pattern may be substituted for the single
number ratio, but this occurrence will be
rather exceptional.

§ e) In a second step (as the EU Directive
proposes), the division rule may be comple-
mented by an Integrated Quality Index that
transforms the results of the Division rule
by giving more weight to back-pressure
power and less (or no) weight to combined
power generated along a large quantity
condensing power. This index is composed
of the CHP quality ratio and of the overall
conversion efficiency. The index needs “ar-
bitrary” policy choices that do not harm
CHP when made enlightened, but do reduce
the CHP development when chosen care-
less.

Applying the Integrated Quality Index is
not necessary for rightly qualifying CHP
power. Therefore it better is not applied. We
constructed the index to provide a better in-
dex than the ‘quality norm’ and to highlight
the danger of arbitrary parameter choices.

(6) Thorough investigation of the EU
Commission CHP Directive proposal and of
the EP Amendment with the help of the
production possibility set representation of
CHP processes elicit the shortcomings of
both propositions.

For solving the CHP qualification prob-
lem a transparent, correct and right Division
rule is a necessary and sufficient tool. The
following Table 10-4 compares the per-
formance of the three methods on the crit e-
ria outlined in §2 above.

Table 10-4: Performance of the qualification methods on three major criteria

Criteria:

COM (2002) 415 final47, STEP
2 based on the ‘Quality norm’

EP Amendment
EUROHEAT&POWER

Division rule, based on the
DESIGN power to heat ratio at

the BLISS POINT
Workable Opaque, e.g. adopters of the

norm do not understand its
meaning and effects.

Opaque when overall effi-
ciency falls below 80 %.
Focus on steam cycles.

Generally very simple.
Exceptions are tractable by few
additional steps.
Applicable on all CHP technolo-
gies.

Correct ‘Quality norm’ is not a right
qualification instrument.
Arbitrary reference efficiencies
of separate heat and power
generation.
Arbitrary 5 % and 10 % mark-
ups on break-even benchmark.

Arbitrary 80 % threshold and
pivotal 80 % value.
Biased results, relatively more
with higher condensing power
share.

Combined power is distinguished
precisely from condensing
power.
Cheating behaviour by CHP
owners is recognised and recti-
fied.

Right Incen-
tives

Contravenes investing in high-
quality CHP of the right scale.
Truncates the profitable operat-
ion of CHP units.
Perfect instrument to nip CHP
growth in the bud.

Stimulates CHP steam cycles
relatively more in their con-
densing mode.
The quality issue is not ad-
dressed directly.

Stimulates investors to high-
quality designs.
Stimulates operators to maximise
useful heat recovery.

                                                
47 It is clear that the table only discusses step 2 of the EU Directive proposal that wants to qualify CHP on the

basis of the ‘quality norm’. Step 1 is a right approach but should be clarified by stating the exact definition of
the C-values (power to heat ratio). This should not be done on the basis of the energy flows (as the definition
in article 3 (q) suggests) but as proposed here in the Division rule (see this study and in particular chapter
IV.b).



Energy Efficiency Policy Options

258

10.6.3 Epilogue of the study ‘On
Qualifying CHP’

At the end of the chapters II, III and IV
of the report the conclusions of the analysis
were stated clearly. Also the Executive
Summary above contains the main conclu-
sions. For avoiding redundancy the study
therefore does no retrieve all the conclu-
sions but ends with an epilogue that widens
the scope from the qualification discussion
in itself to the issue of the future develop-
ment of CHP. After all the purpose of all
this effort is ‘to create a framework for
promotion of co-generation based on useful
energy demand in the internal energy mar-
ket’ (Article 1 of the EU Directive proposal,
p.30).

The future development of CHP depends
on the profit expectations of investors in
CHP applications. Profits, being revenues
minus costs, depend mainly on the income
that is received from selling the products.
This is vital to the market development of
proven technologies as most large-scale
CHP belongs to. It is also the main driver of
innovation and technology diffusion.

Supporting CHP should take into ac-
count following points:
§ First and foremost, above all other meas-

ures, CHP should be guaranteed a smooth
access to the – free and monopolised –
electricity markets at negligible transaction
costs. This point is well emphasised in the
EU Directive (p.15-16 and Article 8 p.35-
37), and is perhaps more important than all
other elements of discussion. It should be
taken serious and realised by clear regula-
tions in the CHP Directive.

§ Conditions and tariffs or prices of grid con-
nection and of market transactions should
be fair. No regulation should fence in the
operational flexibility of distributed power

generators. Especially in the future flexibil-
ity will be important in competitive elec-
tricity markets. This point has not been in-
vestigated nor addressed sufficiently in the
EU Directive proposal. And as chapter II of
this report shows the addition of “Effici-
ency criteria” (based on the ‘quality norm’)
as Article 5 (p.33-34 with Annex III p.44-
46) has a perverse effect on the production
possibilities of CHP units. Article 5 and
Annex III should be scrapped as should all
other references to the ‘quality norm’ in a
regulation on CHP. When condensing
power by CHP units has to be penalised one
could use the Integrated Quality Index IQI,
but there is no valid argument to do so. On
the contrary it works again the principal
purpose of the Directive, i.e. promoting
CHP (see chapter III of this report).

§ Distributed CHP should pay no or little
network charges, but rather should be fi-
nancially rewarded for the decentralised
substitution of power deliveries. This is an
important regulatory issue that will remain
under control of system operators or their
supervisors. Right network charges and re-
wards for distributed power are the pudding
proof whether there is hope that preceding
points 1 and 2 can be settled in a fair way.
The EU Directive proposal addressed this
issue in §5 of Article 8. They should how-
ever be aware that the saving of distribution
and transmission capacity costs is also de-
pendent on the guarantee of rather continu-
ous delivery of power by distributed plants.
In particular at spiky moments of the power
systems the distributed units must also be
allowed to deliver power. This all again ar-
gues in favour of a full – including con-
densing – deployment of CHP technologies,
and the removal of all barriers against this
deployment.

§ Subsidies to distributed power generation
technologies only have meaning when the
previous three points are organised and
regulated in the right manner. If this pre-
requisite is not met, most or all of the sub-
sidies finally flow in the pockets of the in-
cumbent companies that control the grids
and the integrated power systems. We think
these hidden transfers require more atten-
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tion than the formal support schemes ad-
dressed in Article 7 of the EU Directive
proposal (p.35).

§ With the prerequisite of points 1 to 3, some
support for the heat recovery character of
CHP is feasible. This requires a transparent
and correct qualification method of CHP
power. Policy makers should be very atten-
tive that the method entails the right incen-
tives. The Division rule adopted by the EU
Directive proposal (Annex II) and fine-
tuned in this study fits all criteria of a quali-
fication method.

§ Proposals of installing a CHP tradable cer-
tificate system for qualified CHP power
must be investigated in depth and the reali-
sation requires proper design and monitor-
ing. In this respect functionality, stability
and continuity are crucial features (Haas et
al 2003). The analysis of tradable green
power certificate systems shows the danger
of unbearable windfall profits to large-scale
established plants when the certificate quota
really enforce a larger market share for the
technologies on the edge. Because the
money for these profits is charged on the
end-user bills, the likely outcome will be
that the quota will weaken to toothless fig-
ures160.

§ A good CHP qualification method is neces-
sary but only the preamble of a real CHP
policy.

§ The basic attitude of the EU Directive and
of all electricity policy towards CHP and
condensing power investments should be
reverted. Today condensing power is con-
sidered as the rule and CHP as the excep-
tion. For an efficient energy economy (e.g.
respecting Kyoto agreements), the reverse
must be true: investing in CHP should be
the rule and only condensing power plants
the exception. 
The EU Directive – reluctant to propose or
impose quantitative CHP targets – should
stipulate the basic principle that in Europe
no single condensing power unit should be
licensed except when the investor can prove
that application of the CHP principle is not

feasible in the particular circumstances48.
A sound catalogue of what “exceptions” are
acceptable may clarify the future of CHP in
Europe a lot.

§ Returning back to the CHP discussion after
years of absence, I was amazed that so
many scholars and practitioners were daz-
zled by the misleading use of the ‘quality
norm’. Words as “high-quality” and “high-
efficiency” of course stifle critical thinking
because who of us wants not to be “high-
quality” and “high-efficient”? I hope
Chapter II has revealed the true agenda of
the ‘quality norm’ priests. But let me con-
clude with a metaphor. When policy aims to
promote biking in our streets and towns it
will book little result when imposing ‘high-
quality’ norms on bikers (e.g. single-
purpose bikes and the minimum average
speed of 15 miles an hour to get qualified).
Biking only will take over when it gets clear
priority over motorised traffic in the areas
and under the conditions where justified.
The ‘biking first’ principle should be in-
cluded in urban planning.

10.6.4 Flemish Quota Regulation

In the new propositions of the Flemish
Region on CHP Certificates161, there are
strict numbers included on quota that
should be attained in the years 2004-2013.
The quota are defined on the ‘energy sav-
ings by CHP’ and the savings are calculated
with the ‘quality norm’, that is also in-
cluded in the proposal of EU Directive
COM (2002) 415 final.

When the quota are respected (as a
regulation should) one can assess the ex-
pected market share that CHP will cover in
the Flemish electricity market in the future.

                                                
48 This proof does not require additional bureauc-

racy because it can be added to the EIA (Envi-
ronmental Impact Assessment) that all condens-
ing power plants above a given size must submit.
Small thermal power plants will generally be
CHP.
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This share depends on the real quality index
of CHP (Power/Heat ratio). In figure 7 we
show the calculated market shares when the
reference efficiencies of separate plants are

55 % for electricity and 90 % for heat (this
are numbers that are widely proposed as the
right ones).

Figure 10-6: Future CHP market shares in the Flemish electricity market, with the im-
posed quota
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One can observe that for all E/Q ratio’s
the market shares are already very high in
2004 and further mushroom higher and
higher, and one can question whether they
are realistic. In looks as if some definition
in the regulation is not strictly what has
been targeted.

A second phenomenon one observes is
that the realisation of the imposed quota are
reached easier when the real E/Q quality of
the CHP processes is lower. Therefore it

seems that the quota regulation based on the
‘quality norm’ does not really stimulate
quality CHP, but this perverse effect has
been elicited in full detail in the report ‘On
Qualifying CHP’.

A review of the CHP promotional regu-
lation in Flanders and in Europe is recom-
mended and should start with an in depth
analysis of the incentives and effects of the
‘quality norm’ when used as a qualification
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instrument. This work falls beyond the
scope of this study.

10.7 Information/training/educa-
tion (I / E / T) policy instru-
ments

Hans Schneider, CEA

10.7.1 General recommendations

First we will present some general rec-
ommendations with regard to I/E/T-
instruments. They are based on analysis of
the current state of I/E/T-instruments
(chapter 5.8), on the stakeholder interviews
(chapter 9.2) and on the findings in the
sectoral chapters (10.1 through 0, 0 and
10.9):
§ Explain the reason and the urgency of cli-

mate policy and energy demand manage-
ment. (Again and again however without
getting nagging or boring!)

§ Explain the overall aims and targets and the
distribution of targets over regions, target
groups and energy-functions. Make it as
fair and transparent as possible.

§ Relate energy demand management to other
major issues which people are concerned
about: the divide between rich and poor
countries, our general dependency on en-
ergy (and energy imports), the nuclear
phase out and domestic socio-economic is-
sues.

§ Be consistent. For instance don’t on the one
hand subsidise energy (through tax cuts),
while promoting energy saving (through
subsidies) on the other hand…

§ Be transparent. Policies need to be under-
standable for and understood by a large
majority of the public.

§ Select an appropriate strategy for each tar-
get group and target behaviour. Some be-
haviours can be enforced by law, other can

not or only with enormous costs. If so:
other strategies might be more effective: fa-
cilitating, seduction, rewarding, persuasion,
setting examples etc.

§ Set examples. People will only accept poli-
cies from governments or local authorities
as they themselves behave as they preach.

§ Any other policy instrument (like regula-
tory and financial incentives) will need
I/ET as an auxiliary instrument.

10.7.2 I/ET instruments for different
target groups

In this paragraph we will summarise
how Information, Education and Training
policy instruments can contribute to in-
crease energy saving and energy efficiency
in the different sectors.

Households

Households are very important when it
comes to getting support for EDM or cli-
mate policy. The first reason is that house-
holds are energy users . They use al lot of
energy for heating, lighting and appliances.
This energy use can be reduced by influ-
encing their behaviour and their purchases
and investments.

The second reason is that 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 about poli-
cies, 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 in elections.

Households also contain workers or pro-
fessionals. That is: people who also use
energy at their job. So attitude or behav-
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ioural change in the homes might also in-
fluence energy use at work.

A forth reason is that many households
produce the energy users of the future:
namely children. Making energy saving a
habit for children, might indirectly promote
energy use in future households.

For that reason children of course form a
separate target group which should not be
neglected. Apart by their parents they will
be informed by school, by radio and TV
and through other social environments such
as clubs.

Relevant characteristics of households.
Households are NOT a homogenous target
group. Differences in income, housing,
stage of life, number and age of household
members largely influence energy uses and
possibilities for energy saving.

We illustrate this through some exam-
ples:

For some (low income or newly starting)
households the costs of energy are a major
concern, but possibilities for investments
(isolation, new efficient appliances) are
lacking. Young people might only be inter-
ested in getting their appliances for as low a
price as possible (of for free): they will fa-
vour second hand or excessive and thus old
and energy inefficient appliances from
family members.

Here information about costs and bene-
fits might be useful, but should be accom-
panied by ways to avoid or overcome large
investments: for instance through subsidies
or through renting appliances.

Other well-off households will not be
interested at all in costs, but only in func-
tionality and comfort. They should be per-
suaded to buy an even more expensive ap-
pliance then they intended (but which is
also energy efficient).

Other households are mainly interested
in time-saving devices and services. Label-

ling of appliances might be very successful
here (since for them it shortens the decision
making process for new appliances).

According to the VIREG-survey of 2001
(in Flanders) the knowledge of energy sav-
ing measures among households is still in-
creasing. Financial motives not environ-
mental ones, are the most important in de-
ciding on energy saving measures. Al-
though people claim to attach great impor-
tance to energy saving, energy uses for
households keep growing.

These trends elicited some doubts on the
real motives of households during the
stakeholder interviews. According to the
interviewed stakeholders Belgium house-
holds in general do not really give priority
to energy saving; nor are they believed to
be really convinced that they can contribute
to mitigation of the global warming threat.

Main I/E/T–elements for an EE pro-
gramme:
§ Ensure the public support for EDM policy

through continuously changing campaigns.
Develop an overall overall communication
strategy for climate policy, sustainable de-
velopment, energy policy and economic
policy in order to avoid conflicting mes-
sages.

§ Continue or repeat campaigns directed and
children.

§ Incorporate RUE information in the serv-
ices obligation tasks of the grid managers in
Flanders. Information should include: effi-
cient energy using behaviour, selection of
new appliances and heating systems, insu-
lation and access to financial support.

§ Keep and strengthen the energy information
desks in Wallonia.

§ Actively encounter (of forbid) the promo-
tion of electrical heating by some electricity
suppliers.

§ Take away fairy tales about (over-) insula-
tion through sound and simple explanations
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and examples. Provide good D-I-Y insula-
tion instructions.

§ Actively induce and support the labelling of
appliances. Labels do not only inform peo-
ple about energy use in an objective way,
they also guide the decision making process
of buyers who only consider their choices
superficially.

§ The same argument can be made for subsi-
dies or tax reductions on insulation and ef-
ficient installations or appliances: the finan-
cial benefit also acts as a way to inform
people which options are ‘good’ and which
are ‘bad’ (since people have substantial
trust in the judgements of the people who
pay the financial contribution).

Service sector

Like households, the services sector also
is a heterogeneous sector, but they have in
common that energy use is not a substantial
part of their costs. Therefore energy saving
usually not has a large priority at the man-
agement level of organisations.

Energy saving can nevertheless be sub-
stantial. I/E/T instruments can raise aware-
ness of this fact, both at the management
level and at the operational level (financial
and maintenance people).

“Corporate Social and Environmental
Responsibility” might be a trigger for some
to organisations to invest in energy saving.

For their buildings, climate installations
and appliances organisations rely heavily
on external ‘experts’ like architects, retro-
fitters, contractors and sellers. Energy effi-
ciency is often not their main concern
(we’ll come back to this issue later).

Information campaigns could help to
make the services sector less dependant on
their advisors. However, it might be more
effective to educate their advisors better
(see later under “Intermediaries”.)

Main I/E/T–elements for an EE pro-
gramme:
§ Information campaigns, dissemination of

results from demonstration-projects.

§ Create more awareness on energy costs (at
the right level: for instance with financial or
maintenance managers).

§ Create possibilities to exchange experiences
amongst professionals within branches.

§ Governing by example.

§ Create possibilities for small companies to
distinguish themselves from their fellow-
companies through low energy use. For in-
stance by a contest or a benchmarking pro-
cedure. Preferably organised by or with the
branche organisations.

“Intermediairies”

Their are a lot of parties who directly in-
fluence energy use within the service sector
and within SME: contractors, retrofitters,
architects, consultants, engineers, etc. Most
of them are not primarily concerned with
energy saving, although there are some ex-
ceptions of course. Their concern is low
investment costs (caused by small budgets)
or spending as few hours as possible (due to
fixed fees for engineering or consulting).

Main I/E/T–elements for an EE pro-
gramme:
§ Make ‘intermediaries’ aware of the possi-

bilities to differentiate themselves from
others through, by making energy effi-
ciency their USP.

§ Increase the energy saving competencies of
intermediaries through training.

§ Incorporate energy saving techniques
within the curriculum of architects.

§ Introduce (promote, enforce) multidisci-
plinary teams including energy expertise for
building and renovations and retrofitting.
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Industry & CHP

In industry awareness of energy costs
and saving potential is usually present. Bar-
riers for energy saving investments lay in
the fact that the business is often highly
competitive and global. Therefore invest-
ments need to have a very short pay-back
time. Moreover decisions for investments in
a specific plant are often not made in Be l-
gium, but by the board of directors in some
far away country. In order to facilitate in-
vestments the predictability of policy
(taxes, subsidies, legal procedures) is very
important. In other words: investors need to
have some trust in Belgium political and
economic conditions in order to make major
industrial energy efficiency investments.

Although there are some major legisla-
tive (like tariffs) and political barriers (like
grid connection conditions) for the further
spread of CHP as mentioned in chapter 5.7
and 10.6, CHP can also benefit from infor-
mation exchange and attitude changes.

Main I/E/T–elements for an EE pro-
gramme:
§ Be as clear and predictable as possible in

legislative and economic policy in order not
to frustrate large energy efficient invest-
ment in industry.

§ Provide courses for energy management
(for smaller industrial companies).

§ Support dissemination of R&D results.

§ Facilitate international knowledge exchange
for larger companies.

§ Provide information on the proper precon-
ditions for successful CHP project; inform
investors and local policymakers about suc-
cessful CHP projects (in the line

Transport

Distinguish between transport as a pri-
mary economic activity: the core business

of transport companies and transport as a
means to an end (e.g. distribution for an
industrial company and ‘mobility’ for
households).

For the transport sector it is unlikely to
expect a reduction of the transport volume.
Measure are technical (other fuels, efficient
technology) or organisational (more effi-
cient logistical planning, no empty trips,
better integration of different transportation
modes). Some substantial savings might be
found in driving behaviour, for instance by
refresher courses.

For mobility (to work or for leisure)
promotion of carpooling, public transporta-
tion and slow modes might cause some vo l-
ume effects, although much depends of the
quality of the facilities for those modes.

Driving behaviour can be improved
through energy efficient driving lessons.

Main I/E/T–elements for an EE pro-
gramme:
§ Influence driving behaviour through effi-

cient driving lessons.

§ Refresher courses for professional drivers.

§ Promotion of carpooling, public transport
and slow modes.

Environmental Life Cycle efficiency

§ Training in less energy intensive building
materials for (future) architects.

§ Promote renovation of buildings

§ Awareness raising and information about
recycling possibilities.

§ Attitude change towards less ‘material’
consumption. (For instance promote a shift
from products to services).
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10.7.3 I/ET as an auxiliary instrument

Equally or even more important than the
direct influence of energy behaviour is the
auxiliary function of I/ET-instruments.

General auxiliary functions of I/E/T

§ Know why the policy is needed in the first
place. Explain the reasons and the costs of
doing nothing.

§ Know what. Explain what behaviours are
needed and which should be avoided. Be
clear on what any person or organisation
can do to help.

§ Know how: explain new behaviours and
techniques (training, demonstration, educa-
tion). But also: explain how other policy-
instruments (like tax reductions or regula-
tions) work or can be used.

I/E/T & Legislation

For people to understand and accept
rules and regulations, it is important that
they are adequate informed about the aim,
effect and enforcement of rules and regula-
tions.

I/E/T & Taxation

§ Provide comprehensive and clear informa-
tion about the environmental targets, the
rationale as well as about the compensa-
tions for specific groups.

I/E/T & Subsidies

§ Subsidies and other financial incentives
should be ‘marketed’ properly. Information
and help should be available for the target
group; procedures should be fair and trans-
parent.

§ People should trust the subsidy providing
organisations. First of all they should be
convinced that procedures are fair but also

that they picked the right measures to be
subsidised.



Energy Efficiency Policy Options

266

10.8 CO2/Energy Taxation

Françoise Nemry, Institut Wallon

10.8.1 Introduction

While the potential for energy efficiency
improvement in the different sectors is far
from negligible, its translation to actual
improvements is counteracted by different
barriers. One of the important barriers is the
lack of price incentives towards energy
saving investments.

A CO2/energy taxation is one possible
instrument that could positively accompany
all other demand side management instru-
ments by alleviating this barrier. CO2 taxes
influence the CO2 emissions through sev-
eral mechanisms :
§ the tax encourages trade and industry to

choose fuels emitting less CO2;

§ the tax gives an incentive to energy savings;

§ the tax gives a competitive advantage for
energy efficient companies in relation to
less energy efficient companies.

This paragraph is aimed at providing an
overview of available ex-post and ex-ante
assessments concerning fiscal instruments
with a special emphasis on the CO2/energy
tax.

After the description of the price history
and of the present context, we will describe
the successive attempts that have been
made for an EU energy/CO2 tax.

Then we will describe the Belgian con-
text concerning the CO2 tax, especially re-
garding the different ex ante evaluations
that have been made recently.

We will also discuss the link between a
possible CO2/energy taxation and other
climate policies.

The CO2/energy tax has been imple-
mented in some European countries for a
period that is long enough to draw useful
and reliable conclusions regarding its effect.
For instance, the CO2/energy tax has been
implemented in Denmark since 1995 and
has been subjected to an in-depth ex post
evaluation (L. Nielsen, 2000)162. Lessons
can be learnt from such experiences. For
this purpose we will make a comparative
description of the existing CO2/energy
taxation regimes in several front runners
European countries. The description covers
tax levels, exemption systems, recycling
revenue schemes. Available information
concerning the social acceptance of energy
taxation in these countries is also consid-
ered.

Different information sources were used,
like the MURE database, European Com-
mission data sources, National Communi-
cations and other national reports, OECD
reports, the European PETRAs project, and
also information communicated by the State
Secretariat for Energy and Sustainable De-
velopment.

For Belgium recent studies provide more
quantitative elements for an ex ante evalua-
tion of the energy taxation (see especially
Bossier et al, 2002)163. Another study
evaluated the measures needed to compen-
sate the impact of an energy/CO2 tax on
low-income households (Decoster and
Vermeulen, 2002)164.
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10.8.2 Low cost energy and unstable
prices

Cheap and unstable energy prices

The international price of crude oil is
largely determined by the demand and sup-
ply law. The energy cost in Europe - and
other non -US countries - has also been
determined by the US dollar price as com-
pared to European currencies. If we refer to
the average annual price of Dubai-type
crude oil, the price has been kept to rela-
tively low levels as compared to levels that
followed the two consecutive oil shocks (in
1973 and 1979). This is shown in Figure
10-7.

Though the price of oil raised up to more
than 27 €/barrel in 2000 and thereafter lev-
elled off around 25 €/barrel after a period of
lower prices, this is still less than half of the
1982 level.

Of course, the international energy
prices can always be dramatically influ-
enced by changing geopolitical contexts.
This remark is particularly valid in the cur-
rent situation.

Figure 10-7: Evolution of the price of oil
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This international context combined with
a traditionally mostly steady and moderate
energy taxation (VAT and excise duties)
has been reflected on the price of heating
gasoil, electricity and natural gas in Be l-
gium. This is illustrated in Figure 10-8 for
heating gasoil.

Figure 10-8: Evolution of gasoil price in
Belgium (VAT included)
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For motor fuels, the shape of the curve
differs from the previous one. This is due to
the increase of excise duties during the last
20 years. (see Figure 10-9 for diesel).

Figure 10-9: Evolution of diesel price in
Belgium (including VAT)
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The previous figures also show that the
fluctuations of international energy price
has been translated into the final energy
tariffs.

Lack of incentive to energy savings

On the average, the international energy
price and the Belgian final energy tariffs
have stimulated an increase of energy con-
sumption. On the opposite, households have
spent a decreasing part of their income to-
wards energy. This is shown in Figure
10-10, which depicts the evolution of the
energy expenditures by households as ex-
pressed as a percentage of the total expen-
ditures by households from 1978 to1999.
The decrease is clear for heating and light-
ing expenditures while the share of motor
fuel expenditures has been steady.

Figure 10-10: Evolution of the energy
expenditures of Belgian households in

percentage of total annual expenditures
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Low energy price was also a barrier to
energy savings in the industry and tertiary
sectors. This effect was even reinforced by
price fluctuation because discontinued en-
ergy pricing represents an insecure element
against energy investments.

10.8.3 Developments at the EU level

So far, despite many efforts by the
Commission and by some individual Mem-
ber States, it has not been possible to reach
a European agreement on the energy/CO2

tax. The difficulty was always reinforced by
the voting procedure concerning taxation,
which requires the unanimity.

The first Commission proposal

In May 1992165, The European Com-
mission made a first proposal for an en-
ergy/CO2 tax. According to that proposal
the tax would have risen to 10 USD oil bar-
rel equivalent from 1993 to 1998. The tax
would have been based on a mixed tax with
a 50 % tax based on the carbon content and
50 % based on the energy content. The rates
proposed were 2.81 €/t CO2 and 0.21 €/GJ.
The levels of taxation for fossil fuels are
given in Table 10-5. For the electricity sup-
plied to final consumers, only hydroelec-
tricity and nuclear-based electricity were
subjected to tax. On the opposite electricity
producers had to pay tax on the input fuels.

However the proposal was unsuccessful.

Harmonisation of excises duties on en-
ergy products

Over the last five years, the European
discussions on the energy tax took an other
orientation. The Commission introduced in
March 1997 a Draft Directive for the "Har-
monisation of excise duties on energy prod-
ucts"166. The idea was to introduce in-
creases in minimal excise rates and a re-
structuring of the taxation framework of
energy products. They concerned excises on
final energy in the residential, tertiary,
transport and industry sectors. Energy use
by the electricity sector was excluded.
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Table 10-5: Calculation of the mix tax on non renewable energy (maximum rates) ac-
cording to the 1992 draft Directive on energy/CO2 tax (€/TJ)

energy component CO2 component total tax

coal 0.72 0.91 1.64

gasoline 0.72 0.70 1.42

heavy fuel 0.72 0.76 1.48

natural gas 0.72 0.55 1.27

electricity 2.01 0.92 2.94

Source : IDD / Institut Wallon (1998)167

Recent developments

In 2001, the Belgian Presidency devoted
many efforts in favour of the energy taxa-
tion, notably to address the question of
determining the minimum rates of taxation.
However no agreement could be reached.

Afterwards, the Spanish and Danish
Presidencies introduced compromise pro-
posals on those minimum rates. According

to the latest new proposal the minimum
rates would be lower than previous pro-
posals. Many exemptions have also been
proposed.

Table 10-6 illustrates the impacts of the
initial Commission proposal and of the
latest compromise proposal on the energy
prices in Belgium.
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Table 10-6: Impact of the Commission directive proposal and of the Spanish / Danish compromise on the energy prices in Belgium
(€/unit fuel)

Belgium: excise 
duties + 

"cotisation 
énergie"

Draft Directive 
COM (97) 30: 

rates provided for 
2002 in the initial 

Commission 
proposal

Draft Directive COM 
(97) 30: rates 

provided for in the 
latest compromise 

proposal 

Tax increase in 
Belgium if latest 

compromise 
proposal adopted

gasoline 1 litre 0.610 0.605 0.509 0.000

diesel 1 litre 0.350 0.476 0.365 0.015

gasoil 1 litre 0.016 0.031 0.025 0.009

natural gas (residential + ND 
1&2)

1 MJ 0.0004 0.0008 0.0004 0.0000

low voltage electricity 1 Kwh 0.0017 0.0036 0.0012 0.0000

heavy fuel oil 1 Kg 0.013 0.028 0.015 0.002

natural gas (industry, including 
ND 3)

1 MJ 0.000 0.0007 0.0002 0.0002

high voltage electricity 1 Kwh 0.000 0.0030 0.0005 0.0005

 €

VAT included

VAT excluded

Source : H. Latteur
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Table 10-7: Minimal taxation rates (in Euro) according to the different EU proposals as compared with the existing tax rates in Mem-
ber States

Product Min. rates Minim. rates Com- Rates Existing rates in EU member states 2002 or latest available
cf. Directive mission Proposals proposed 
92/82 (EEC) COM(97)30 May 2002

Motor fuels  1/1/98  1/1/00  1/1/02 AT BE DK FI FR DE GR IE IT LU NL PT ES SE UK
Unleaded petrol per 1000 litres 287 417 450 500 359 407 507 543 568 574 639 318 506 540 372 627 480 427 502 787
leaded petrol per 1000 litres 337 417 450 500 421 479 565 630 643 623 690 337 512 -- 424 698 549 429 572 882
Gas oil (diesel) per 1000 litres 245 310 343 393 287 282 290 406 329 376 455 245 354 400 253 359 272 293 201 504
LPG per 1000 kg 100 141 174 224 125 261 0 468 0 108 153 100 100 284 102 126 100 796 140 145
kerosene per 1000 litres 245 310 343 393 302 282 565 406 304 574 624 245 302 337 295 359 258 315 396 834
natural gas per GJ 2.9 3.5 4.5 2.6 1.1 0.3 11 0.7 2.2 3.3 0 0 0.3 0 0.3 1.9 0 3.0 0.7
Heating fuels
gas oil per 1000 litres 18 21 23 26 21 69 13 281 67 43 61 18 47 400 5 198 33 79 396 50
heavy fuel oil, 1% sulph./1000 kg 13 18 23 28 15 36 6 320 57 19 18 19 14 130 6 32 13 13 396 44
other heavy fuel oil/ 1000 kg 13 22 28 34 15 36 19 320 57 25 18 19 14 130 19 32 27 13 396 44
kerosene per 1000 litres 0 7 16 25 0 282 13 281 57 0 0 18 32 337 0 196 104 145 396 16
LPG per 1000 kg 0 10 22 34 0 43 17 468 0 0 38 14 36 190 0 178 7.5 0 219 0
natural gas per GJ 0 0.2 0.45 0.7 0.3 1.1 0.3 7.9 0.7 0.7 1 0 0 2.1 0 3.5 0.1 0 4.5 0.7
solid energy products per GJ 0 0.2 0.45 0.7 0.3 0 0 8.5 2.1 0 0 0 0 0 0 0.6 0 0 10 0
electricity per MWh 0 1 2 3 1 15 1.4 90 7.0 6.4 18 0 0 2.1 2.4 60 5 2 21 6.9

The tax rates exclude sulphur taxes and VAT Indicates compliance with rates proposed by Spain, May 2002

Sources: Taxation information from individual countries; OECD/EU Environmental Tax Database 2002; European Commission: Excise Duty Tables, April 2002.
Source regarding electricity rates, Frankrig, Portugal and Spain: EEA, 2000:80.
Notes: 
Regarding gas oil for heating, Directive 92/82 allows a tax rate of 0 provided that a monitoring rate of at least 5 Euro is levied, 
hence Belgium and Luxembourg are in compliance.

Compiled by: NATIONAL ENVIRONMENTAL RESEARCH INSTITUTE (NERI); DENMARK.
Mrs. Helle Ørsted Nielsen, email: hon@DMU.dk
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Table 10-7 provides the different taxa-
tion levels in the Member States as com-
pared with the minimal taxation rates pro-
posed at different stages.

It shows that the minimum rates of the
latest compromise proposal are significantly
lower than the minimum rates that were
proposed in the March 1997 proposal.

Only Sweden and Denmark comply with
these minima. Greece would have to raise
tax rates for 10 energy products. The other
countries (among which Belgium) would
have to raise the tax rates for six to seven
products.

The exemptions and special arrange-
ments including among others : :
§ Mineral processing (lime, cement, glass and

ceramic)

§ Electricity (that could be considered as a
raw material when it represents more than
50 % of the production costs)

§ Professional use of diesel

§ Biofuels,...

No agreement was reached so far on the
introduction of minimum taxes.

10.8.4 Existing and planned fiscal
measures in Belgium

Few fiscal measures have been imple-
mented in Belgium. Some are planned for
the next years. They are described in the
National Climate Plan. No decision has
been made concerning the CO2/energy tax
in particular.

Some intentions

So far the Government made only some
declarations of intention :

In its 14 July 1999 Declaration, the
federal Government stated that :

"The taxation structure change must
contribute to the achievement of sustainable
development goals to which our country has
committed at the international level. For
this purpose, in the framework of a general
reform of taxation, shifts will be made from
a taxation that penalise labour towards the
achievement of these objectives such as the
implementation of a CO2 tax. However, in
order to avoid damaging effects to the com-
petitive situation of Belgium it is necessary
to achieve an agreement at the European
level." ... "Independently the feasibility of
unilateral taxes compensated by a propor-
tional decrease of labour taxation without
damaging effects to the competitive situa-
tion of our economy."

"In the same time, the Government,
through shifts within the indirect tax sys-
tem, will stimulate the ecological produc-
tion and consumption by the introduction of
eco-rebate, notably through VAT and excise
duties decreases."

The political space so made free will be
used on a balanced way in order to reduce
labour taxation with the aim to establish a
new dynamic in the field of employment on
one hand and, on the other hand, welfare
measures (public health,...) and the revision
of the economy aiming at the sustainable
development (investments in public trans-
ports, international co-operation, obliga-
tions in international solidarity)."

On 14 June 2001, the Belgian Ministe-
rial Council decided that the Belgian Presi-
dency should pursue different objectives
such as the achievement of an agreement
with the largest possible number of Member
States concerning an harmonised frame-
work for energy taxation on the basis of the
proposals of the Commission and on previ-
ous work during the Swedish Presidency.

The encouragement by the Commission
to allow Member States to reduce VAT
rates on energy efficient products and serv-
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ices in the framework of the planned reform
directive on VAT was also an objective.

The Ministerial Council of 14 June 2001
also decided to have the following studies
carried out :
§ Impact of an energy tax on households,

among others those with low income, in-
cluding possible compensation measures.

§ Economic impact of an energy tax that
takes account of competitiveness and em-
ployment.

In its 17 July 1999 Agreement the
Flemish Government declared in favour of
a CO2 tax defined as a function of the GHG
emission amount or energy consumption
exceeding the regional targets.

In the following, we list a series of fiscal
measures (or measures including provisions
in relation to fiscal measures) that have
been decided at different geographical lev-
els. Some of them are also described in
more detail in the paragraphs on the differ-
ent relevant sectors.

Energy

§ Since 1998 a tariff measure consists in a 2.5
to 5 c€/kWh price surplus for the electricity
produced from renewable sources.

§ Green certificates for renewables and co-
generation including penalties when quotas
are not achieved.

§ Some Walloon decrees concerning the
electricity and gas markets should lead in
2002 to the obligation for the electricity
suppliers to develop tariff systems that
promote a more efficient use of energy by
the domestic sector.

Industry

§ Since 1992 investment in energy efficient
technologies are granted a tax exemption :

13.5 % of the investment can be exempted
from corporate taxes.

Households

As a result of the 10 August 2001 Law, the
income tax discounts will be granted for
some expenditures aiming at the rationale
use of energy in dwellings168. Seven meas-
ures are concerned :
§ Measure 1 : replacement of old heating

boilers and installation of energy efficient
heating systems in old and new dwellings;

§ Measure 2 : Installation of solar water heat-
ers;

§ Measure 3 : Installation of photovoltaïc
systems;

§ Measure 4 : Installation of double-glazing;

§ Measure 5 : Roof insulation;

§ Measure 6 : Installation of regulation sys-
tems on central heating systems;

§ Measure 7 : Energy audit in the dwelling.

The discount can range from 15 % to
40 % and will not exceed 600 € per dwell-
ing in 2003.

Different criteria for eligible expend i-
tures are defined in the Decree adopted by
the Government on 20/12/02 modifying the
Decree CIR92, concerning the income tax
decrease in favour of expenditures aiming
energy saving in dwellings.

For the first measure especially, income
tax discounts will be granted if an old
heating boiler is replaced by one of the fol-
lowing equipment:
§ low-temperature boilers (including conden-

sation boilers),

§ wood fired boiler

§ heat pump

§ micro-cogeneration.
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10.8.5 Link with other instruments
and with other environmental
policies

The issue of energy/carbon taxation must
be considered together with other instru-
ments, and especially the emissions trading
scheme and voluntary agreements. The link
with other environmental policies is worth
considering.

Emissions trading

The Kyoto Protocol and the EU Directive
on emissions trading

According to the Kyoto Protocol, Parties
may use, in addition to domestic policies
and measures, some flexible mechanisms
(clean development mechanism, joint im-
plementation and emissions trading). Emis-
sions trading is referred to in Article 17 of
the Protocol.

The Marrakech Agreements adopted in
November 2002 specify the rules concern-
ing the implementation of emissions trad-
ing.

The EU level has recently adopted a Di-
rective for an internal emissions trading
system169. The system will be launched for
a first three-year period beginning on 1st
January 2005 and will concern the CO2

emissions from installations or parts of in-
stallations linked to some specified activi-
ties among energy transformation, produc-
tion and processing of ferrous metals, min-
eral industry and some other activities with
capacities above some defined levels.

Beyond 2008 and during the subsequent
5 years, the Member States will be allowed
to extend the system to other activities and
installations and also to all GHG emissions.

For the two periods, the Member States
will develop a national plan stating the total
quantity of allowances (which means the

total quantity of emission of carbon dioxide
equivalent) that it intends to allocate to the
different operators of each installation for
the given period and for the scheme that is
chosen.

The allowance will be free of charge for
the first period and, for the second period,
at least 90 % of the allowance will be free.

By the April, 30th each year of the pe-
riod, each operator eligible to the system
will have to surrender a number of allow-
ances equal to the total emissions from the
installation during the preceding calendar
year. Penalties will be applicable for op-
erators that do not comply with this obliga-
tion (40 €/ton CO2-eq during the first period
and 100 €/ton CO2-eq during the second
period).

CO2/tax versus emissions trading

The institution of a emissions trading
system in Belgium as a consequence of the
EU Directive on emissions trading will be
the first application of the polluter-pays
principle (PPP) in the framework of the
climate policy.

Indeed, like the energy/CO2 tax system,
are underlain by this same principle.

One main difference between both sys-
tems, is that all the efforts to reduce energy
consumption that can result from a
CO2/energy tax (or any other domestic
measure) will be made in the country where
the tax is implemented. On the opposite, the
emissions trading system will typically
promote the efforts where their cost is low-
est. As a result an important share of the
CO2 mitigating measures will take place
outside the country.

The same reasoning can be made with
respect to all the environmental impacts
from the measures that will be taken. Re-
garding energy saving measures, many
studies and experiences show that CO2
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mitigating measures present ancillary bene-
fits like reduction of SO2, NOx, heavy met-
als and particulate matters emissions. Such
ancillary benefits and also advantages of the
CO2 energy tax as compared to emission
trading are largely discussed in the Third
Assessment Report from the IPCC and in
the OECD report specifically dealing with
this issue170.

For this reason the energy/CO2 tax is an
attractive instrument to curb GHG emis-
sions while also resulting in other positive
environmental impacts in the country.

In theory, an energy taxation could be
combined with an emissions trading system.

The CO2/energy tax could be applicable
to the residential sector but also to the sec-
tor of small businesses. Compared to the
energy intensive sectors, one fraction at
least of this sector, like the trade and serv-
ice sector, is mostly not affected by foreign
competition. Another reason to prefer the
energy taxation for such activities is that the
transaction costs of emissions trading in
terms of measuring, monitoring, and of
verification and certification of emission
reduction may be too high for them. The
government could offer to those sectors the
option to pay a carbon/energy tax instead of
entering the emissions trading system171.

Voluntary agreements

Belgian developments

Voluntary agreements represent a com-
plementary instrument to emissions trading
and to an energy / CO2 taxation. In the first
case, the sectors concerned commit them-
selves to improve their energy efficiency
(as expressed in energy consumption per
unit of output production) while the two
other instruments may influence both the
energy (or emission) performance and the
absolute emission levels.

Voluntary agreements with industry
sectors are under negotiation in Wallonia
and in Flandria (see also 5.6). In the first
case, the commitment is based on an ave r-
age energy efficiency level for the sector
while in the second case, a benchmarking
system is chosen.

In Wallonia, the negotiations are based
on the understanding that the industry sec-
tors that would agree on a target would be
exempted from any energy/CO2 tax at every
level.

Other approaches abroad

This approach is different from the one
followed in other countries where a tax is
implemented. In Denmark for instance, the
CO2/energy tax preceded the negotiation of
voluntary agreements. Tax rebates or total
exemptions are granted for sectors entering
into a binding agreement on energy effi-
ciency.

In UK, the Climate Change Levy offers
a 80 % discount for energy intensive sectors
that sign an energy efficiency agreement
with the government.

10.8.6 Ex ante evaluations of a
CO2/energy tax in Belgium

Impacts on CO2 emissions

KULeuven study

KULeuven (CES) analysed the means
and costs of meeting the Kyoto target for
GHG emissions in Belgium172. It was as-
sumed that the target had to be met in Bel-
gium and that no tradable permits or other
flexible mechanisms could be used to
achieve the required reduction in Belgium.
Emission scenarios were built with the
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models MARKAL-GEM349 for energy-
related GHG (CO2, CH4,  N2O), excluding
marine and aviation bunkers.

The marginal cost of GHG emission re-
ductions, under the assumption that emis-
sions are to be reduced by 7.5 % in 2010
compared with the 1990 level, has been
estimated compared to a reference scenario
at 20.3 €/t CO2-eq (1990 price).

If temperature correction is applied
(1990 temperature was rather high com-
pared with the average annual temperature)
a 32.9 €/t CO2 tax should be applied in
2010.

According to that study a 11.5 €/t CO2-
eq tax should allow to achieve one half of
the Kyoto target for Belgium. The other
half was supposed to be achieved through
emissions trading.

Federal Plan Bureau & Econotec study

The National Climate Plan makes refer-
ence to scenarios built with a combination
of two other models. The study was under-
taken by the Federal Plan Bureau and
Econotec173 and aimed at the evaluation of
fiscal and non-fiscal measures on GHG
emissions. Results from the econometric
model HERMES, used by the Federal Plan
Bureau were linked with results from the
technico-economic model EPM developed
by ECONOTEC.

Five scenarios of CO2 emissions (other
GHG gases are not considered) were deve l-
oped :
§ a BAU scenario including existing meas-

ures with HERMES.

§ the second and third second scenarios con-
sidered existing measures and a CO2 tax.

                                                
49 MARKAL is a bottom-up optimisation model

and GEM-E3 is a macro-economic model.

- the second scenario assumed an increasing
CO2 tax rising up to 11.5 €/t CO2 1990-
2010 (which corresponds to about
4.8 €/barrel). The level of the tax corre-
sponded to the level that had been proposed
in a first draft of the National Climate Plan.

- the third scenario assumed an increasing
CO2 tax rising up to 26.2 €/t CO2 1990-
2010 as assumed in the European study
produced by Capros et al174.

§ a fourth scenario including existing and
additional non-fiscal measures.

§ a fifth scenario including existing measures,
a 11.5 €/t CO2 tax and additional non fiscal
measures.

In the tax scenarios, the income taxation
(households and companies) is simultane-
ously reduced.

The EPM model enabled to estimate a
technical potential for emission reduction
and the costs related to the different techni-
cal measures.

The achievement of this technical poten-
tial (or a part of this potential) is only pos-
sible if instruments are applied, among
which information / educational measures,
voluntary agreements, regulations, stan-
dards, R&D financing, subsidies have been
considered. A series of assumptions have
been made by the authors in order to inte-
grate the results from the EPM model on
technical potentials into the Hermes model.
This required adapting the technical coeffi-
cients reflecting the natural technology im-
provements in the Hermes model.

This had to be done for both scenarios
including additional non-fiscal measures
(with or without a CO2 tax).
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Figure -10-11: Ex ante assessment of possible CO2/energy tax levels
(from the Federal Plan Bureau and Econotec)
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Socio-Economic impacts

Federal Plan Bureau

A more recent ex-ante assessment of the
energy and carbon taxation in Belgium has
been made by the Federal Plan Bureau
(Bossier et al, 2002)175.

The Plan Bureau has studied 4 regimes
of energy taxation increase:
§ Alignment of taxes to levels in neigh-

bouring countries (D, NL, F) ;

§ Alignment of prices to levels in neigh-
bouring countries;

§ Transposition in Belgium of the draft
European Directive Com(97)30 ;

§ Threefold increase of the existing "cotisa-
tion" on energy introduced by the 22 July
1993 law.

As a result the macro-economic impacts
and the consequences on energy consump-
tion in the two first regimes are significant.

In those two scenarios, the impacts are the
highest for gasoil and diesel that are now
subject to low taxation level in Belgium.

The tax revenues are respectively of €
1,67 billion, 1.41, 0.22 and € 0,46 billion
(this takes into account exemptions granted
to some sectors).

These four tax increase regimes have
been combined with scenarios about :
§ possible exemption for some energy inten-

sive companies (those who sign voluntary
agreements) belonging to intermediary
goods producers ;

§ tax revenue being used to reduce social se-
curity contributions (personal and employers
contributions) on the one hand, or a reduc-
tion of labour taxation IPP/ISOC on the
other hand.

The taxation and price alignment regimes
have more important impacts than the other
two types of regimes. This is easily ex-
plained by the fact that the energy price in-
creases resulting from the two first scenarios
are the highest (respectively 6,3 %, 5 %,



Energy Efficiency Policy Options

278

while the increases are only of 0,7% and
2% for the third and fourth scenarios).

The scenarios where it is assumed a re-
cycling of tax revenue through reductions
of social security contributions lead to the
most positive conclusions in terms of em-
ployment, price evolution and public fi-
nances.

Concerning the impact on GNP, do-
mestic demand and households purchasing
power and on CO2 emissions, the differ-
ences are not significant from one recy-
cling path to the other.

So the preferable option is the recycling
through reduction of social security contri-
butions.

The impact on CO2 is directly linked to
the tax level and to the fact that exemp-
tions are granted or not to energy intensive

sectors. In the most favourable case, the
energy-related CO2 emissions could be re-
duced by 4.2 Mt as compared to the BAU
scenario, which corresponds to 20% of the
emission reduction needed to comply with
the Kyoto target.

Concerning the intermediate goods sec-
tors, in the hypothesis that they would be
subject to taxation while benefiting from the
tax revenue reduction, they would pay more
than what they would receive and their in-
vestments would decrease. The exemption
of energy intensive sectors that have signed
voluntary agreements could reduce these
impacts, even though their investments
would still slightly decrease due to the gen-
eral decrease of the domestic demand..

Figure 10-12: Ex ante assessment of the maximum impact of a CO2 taxation

108
100

121 117

0

20

40

60

80

100

120

140

1990 level Kyoto target BAU lowest emission
level with CO2

taxation

M
t 

C
O

2

Source: Federal Plan Bureau



Energy Efficiency Policy Options

279

Impact of the energy-CO2 tax on house-
holds income

A study has also been commissioned to
the KULeuven in order to evaluate the im-
pact of a CO2-energy tax on the households
(Decoster and Vermeulen, 2002)176.

The authors of the study have consid-
ered three CO2/energy tax scenarios and
have evaluated the impact of these scena r-
ios on different consumer groups in par-
ticular.

The three scenarios considered were as
follows :
§ scenario 1 : alignment of taxes on different

energy carriers (electricity, gasoline, die-
sel, gasoil and natural gas to the average
taxation levels in the neighbouring coun-
tries (Germany, France and Netherlands)

§ scenario 2 : energy taxation according to
the EU draft Directive proposed by the
Commission (COM(97)30)

§ scenario 3 : threefold increase of the ex-
isting contribution on energy consumption
("cotisation sur l'énergie" introduced by
the law of 22 July 1993).

We can notice that the first scenario
corresponds to the first variant considered
by the Federal Plan Bureau discussed pre-
viously)

The increase resulting from these three
scenarios for each energy type is given in
Figure 10-13

Four criteria were considered to define
consumer groups to make a comparison of
the impacts of the tax :
§ the income

§ the age

§ the region

§ the social status.

Figure 10-13: Percentage increase of e n-
ergy price in the three CO2/energy tax

scenarios
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Regarding the income in particular, the
authors defined 7 groups of households. For
this purpose "equivalent-household" in-
comes were calculated. This was based on
statistical data on income and scaling factors
taking into account the age of members of
the households.

The following figures present the abso-
lute energy expenditures by the different
groups. The share of these expenditures in
the total household expenditures is also
shown in the following figures.

Figure 10-14: Energy expenditures by
households as a function of the revenue
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Figure 10-15: Share of the energy
expenditures by households in the total
household expenditure as a function of

the revenue
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According to the study, the conse-
quences of the tax would differ from one
scenario to the other :
§ scenario 1 : the consequences on the dif-

ferent income groups differ very slightly;

§ scenario 2 : high income households loose
clearly more than low income households;

§ scenario 3 : low income loose more than
high income households.

The difference between scenario 2 and
scenario 3 is linked to the fact that in the
scenario 2, the tax is more important on die-
sel. In the scenario 3, the tax is more im-
portant on natural gas.

10.8.7 Comparison of the CO2 / energy
taxation levels among EU
Member States

Excise duties on motor fuels

All countries have introduced taxation on
motor fuels since a long time. However the
level varies from country to country as
shown in

Figure 10-16 177.

Figure 10-16: Comparison of tax levied on unleaded petrol and diesel in EU member
states and Norway + Switzerland

0

10

20

30

40

50

60

70

80

90

100

au
stri

a

be
lgiu

m

Den
mark

Fin
lan

d
Fra

nce

Germ
any

Gree
ce

Irel
an

d Ital
y

Lux
em

bou
rg

Neth
erla

nd
s

Norw
ay

Po
rtug

al
Sp

ain

Sw
ede

n

Sw
itze

rlan
d UKta

xe
s 

le
vi

ed
 o

n
 m

o
to

r 
fu

el
s 

(U
K

 =
 1

00
)

petrol unleaded diesel

Source: EU Commission - DGEnv



Energy Efficiency Policy Options

281

Figure 10-17: Evolution of the taxes in EU member states, Norway and Switzerland
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The tax is the highest in UK (782 €/kl
unleaded petrol and 766 €/kl for Diesel in
2000). On the average, the tax lays around
64 % and 48 % of the UK tax level for un-
leaded petrol and Diesel respectively.

Belgium is close to this average for un-
leaded petrol (505 €/kl, including a sub-
scription on energy) while the tax on Diesel
is lower than the average (290 €/kl)178.

The high taxation level in UK is the re-
sult of a significant increase over the last
years (more than 40 % between 1997 and
2000). Other countries have also raised
their excise duties but to a smaller extent.

In the Netherlands, tax rates have been
indexed to inflation.

Tax on other fuels

Besides taxation of motor fuels, some
countries apply tax on other fuels (Nethe r-

lands, Denmark, Germany and Sweden,
Finland).

Table 10-8 is built upon a database on
environmental taxes and charges from the
European Commission177, 179 and describes
the level of taxation for different fuels in
these countries in 2000. It doesn't depict all
the details of the actual implementation of
the tax regimes that generally includes ex-
emption for some sectors (in general the
most energy intensive - see below). In ad-
dition it doesn’t take into account the tax on
sulphur content applied in Denmark and
Sweden for instance.

It is also based on a taxation categorisa-
tion that sometimes aggregates taxes with
different purposes. For Denmark for in-
stance the excise tax as referred to in this
table comprises the energy tax that is being
part of the CO2/energy tax in the framework
of the green package (see next paragraph).
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Table 10-8: Comparison of level of taxation in Germany, Sweden, Finland, Denmark and Belgium for the year 2000



Energy Efficiency Policy Options

283

Figure 10-18: Comparison of the energy taxation in some countries, as expressed
per GJ
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Figure 10-19: Comparison of the energy taxation in some countries, as expressed
per t CO2
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The aim of this summary table is more to
give a general overview of the order of
magnitude of taxation in each country.

It shows the high level of global energy
taxation in the countries that have imple-
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mented a CO2/energy taxation (in Denmark
especially) as compared to Belgium.

It also shows that energy taxation com-
prises different taxation levels, including
environment-related tax (based on carbon
and/or the energy content of fuels) and
other purpose taxation : in the Netherlands
for instance, taxation on motor fuels is
mainly due to excises while the main com-
ponent of the energy taxation on the other
fuels is due to the Regulatory energy tax.

The total tax levels on fuels are com-
pared in the following figures where the
total tax levels has been expressed per GJ
(see Figure 10-18) and per t CO2 (Figure
10-19) respectively.

Both figures illustrate again the higher
levels of taxation on motor fuels based on
the energy content and the carbon content
of each fuel.

Diesel is subject to lower tax than gaso-
line while levels of taxation of LPG vary
from country to country.

For other fuels, Figure 10-18 shows that
the average level of taxation per GJ varies
from country to country, with the highest
levels are in Sweden and Denmark. For
those countries, we can notice that natural
gas is subject to a lower taxation regime.
The level of taxation of LPG is particularly
important in Denmark.

In Figure 10-19, it can be seen that car-
bon taxation levels resulting from the dif-
ferent global fuel taxes differ from fuel to
fuel with a large difference between both
coal or natural gas and other fuels.

In summary the global taxation of fuels
reflects only partly their comparative ef-
fects on climate because the global energy
taxation comprises taxes designed for other
purposes than climate change mitigation
(scarce resource depletion for instance or
contribution to the State revenue). This is
also enhanced by the fact that the tax re-
gimes provide for some exemptions.

In addition to energy tax countries apply
different VAT on fuels. These are given in
the following table.

Table 10-9: Percentage of VAT on en-
ergy fuels in different countries

VAT

Germany 16 %

Netherlands 18 %

Denmark 25 %

Sweden 25 %

Finland 22 %

Belgium 21 %

10.8.8 CO2/energy tax is some coun-
tries

Lessons can be learnt from different ex-
periences regarding the CO2/energy taxa-
tion in several European countries. Indeed,
countries like Denmark, Sweden, Finland,
Germany, The Netherlands and UK have
implemented since more or less long peri-
ods energy tax regimes with the aim to re-
duce energy consumption and hence CO2

emissions.
In this paragraph we compare the exist-

ing taxation regimes in different countries,
especially in these front-runner countries.

General description of energy/CO2 taxa-
tion in several European Countries

Denmark

In Denmark, the CO2 tax was decided in
1995, as being the main element of a green
tax package (the package includes also sub-
sidies). The main purpose was to reduce
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CO2 emissions and to stimulate employ-
ment by shifting a part of the tax on labour
to a tax on energy. A CO2-tax was imple-
mented a few years ahead, which was at a
high level for the household sector and a
low level for industry and the commercial
sector.

The system distinguishes between heavy
processes, light processes and space heat-
ing. In order to help companies to adjust to
the higher energy prices, a part of the reve-
nue has been recycled through subsidies to
energy-efficiency investments.

The Danish energy/CO2 tax is composed
of two components (see Table 10-10). The
carbon-based component represents from
13 % to 16 % of the total taxation, depend-
ing on the fuel.

The energy taxes for natural gas and
electricity have been increased from 2000
to 2002 : natural gas: +0.18 €/Nm3; elec-
tricity (heating purpose): +0.01 €/kWh,
electricity (other purposes): + 0.003 €/kWh.

Table 10-10: CO2/energy tax level in
Denmark

energy taxes

€/GJ €/t CO2 €/GJ

space heating 6.432 13.4 0.74-1.39

light processes 0 12.1 0.66-1.26

heavy processes 0 3.4 0.18-0.35

CO2 taxes

Source : Nielsen, 2000

Germany

In Germany, the ecological tax reform
aimed at encouraging energy saving and
promoting renewable energies, as well as
creating jobs. After the 1999 initiation of
the ecological tax reform, the decision was
therefore taken to continue the reform until

at least 2003. The Law Continuing the
Ecological Tax Reform of 18 December
1999 provides for a further four-step in-
crease in taxation from 2000 to 2003 on
motor fuels, heavy heating oil and electric-
ity.

Table 10-11: Energy taxation level in
Germany

1999 2003

heavy fuel oil 0 0.06

light fuel oil 0.56 0.56

gasoline 0.94 4.7

diesel 0.94 4.19

electricity 2.8 5.6

natural gas 0.16 0.45

tax rate (€/GJ)

Netherlands

In The Netherlands, the Regulatory en-
ergy tax was introduced in 1996 focusing
on small scale energy consumers. The tax
rate was adapted from the European Com-
mission's proposed directive for a
CO2/energy tax (0.68 €/GJ and 12.25 €/t
CO2). Tax levied on electricity and natural
gas changed in 1999 : ceilings have been
changed so that natural gas is taxed to a
maximum of 1000000 m3 /yr and electricity
is taxed up to a maximum of 10 GWh
(ceilings increased compared to 1998).
Levels of taxation also increased.

Since 1999, the tax rates are indexed to
inflation.

Finland

Finland was the first country in Europe
to introduce a CO2 tax in 1990. The excise
tax on liquid fuels consists of two compo-
nents : the basic duty which is a fiscal tax
and the additional duty being an environ-



Energy Efficiency Policy Options

286

mental-based tax (carbon/energy tax). The
carbon/energy tax (often called the 75/25
model) is composed of a carbon based
component (75 % of the tax) and an energy-
based component (25 % of the tax), consid-
ering heavy fuel oil as the standard product.
The tax rate was 6.4 €/t CO2 and 0.16 €/GJ)
up to 1997. Afterwards, the 75/25 model
was replaced with a purely carbon content
based tax (11.8 €/t CO2).

Another change was to shift tax on elec-
tricity from production to consumption.

The tax for electricity is divided into two
classes. A lower tax was introduced for
industry and greenhouses, a higher tax for
other consumers, for example households.

Sweden

In Sweden, tax on energy was introduced
in 1957 and has since then undergone a
number of changes in terms of purpose,
rates and those obliged to pay it. Following
the tax reform in 1991, where the CO2
taxation was introduced, environmental
protection has become one of the expressed
aims of energy tax. Energy and CO2 taxes
are now the most significant instruments in
Sweden for limiting carbon dioxide emis-
sions.

The initial 1991 tax rate in Sweden was
very high and treated households and in-
dustry similarly, but due to concerns about
competitiveness the industry rate was re-
duced to 25 per cent of the household rate.
Energy tax is levied at a fixed rate per unit
of weight or volume. The rates do not differ
in proportion to the energy value.

Carbon dioxide tax has been levied on
fossil fuels since 1991 and is computed on
the basis of the carbon content of fuels. It
has been raised from 27 €/t CO2 in 19911 to
40 €/t CO2 in 1996, and subsequently to
57 €/t CO2 in 2001. For competition rea-
sons, only 35 % of the CO2 tax is levied on

fuels used in industrial manufacturing proc-
esses, agriculture, forestry and aquaculture.

When the tax was introduced in 1991 it
was accompanied by a reduction of direct
taxes with a seek to create a neutral system.

As of 1995, the energy and CO2 taxes
increase each year according to the change
in the consumer price index.

United-Kingdom

In United-Kingdom, from April 2001,
businesses became liable for the Climate
Change Levy (CCL), a new energy tax that
adds about 15 % to typical energy bills of
businesses, through an energy tax levied at
0.43 p/kWh (about 18 €/GJ). Many inten-
sive users of energy are able to join Climate
Change Levy Agreements helping mitigate
the effects of this tax. Under these agree-
ments, businesses which accept and subse-
quently meet energy reduction targets will
receive a levy discount until the year 2013.
The idea is to encourage industry to reduce
energy consumption by moving the burden
of taxation from energy efficient users to
inefficient consumers. All business energy
supplies will be subjected to the levy, al-
though there are some exceptions. The
revenue raised by the CCL (estimated to be
around £1 billion per year) will be re-
circulated via a 0.3 % cut in employers'
National Insurance Contributions (NICs)
and also provide financial support (£50M)
for energy saving schemes and renewable
energy schemes. The levy package is in-
tended to lead to reductions in carbon di-
oxide emissions of at least 2.5 million ton-
nes per year by 2010.

Electricity taxation schemes

Electricity is generally taxed at the out-
put, which means that no tax is levied on
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the input fuels but that tax is levied on the
electricity consumed.

Some differences are often made be-
tween the electricity purpose (heating /

other purposes for instance) or between
sources of electricity (renewables / fossil
fuels for instance).

Table 10-12: Sectors of fuel uses that grant exemption to energy taxation in several
countries

D NL DK S Fin

fuels

Coal totally ex-
empted (as a
consequence of its
main use for elec-
tricity generation)

Special tax regimes
for gas from gasifica-
tion of coal, blast
furnace and coking
gas and coal

LPG for all purposes;

Special rates for
natural gas and peat
(only 50 % of the tax
rate on CO2)

Public
transport

LPG for public
transport : 138 €/t

Relief from energy
tax and carbon
dioxide tax for
transportation by
rail

Electricity used by
railway exempted

Electricity

Heavy fuel for
power plants : 27.9
€/t;

Electricity also
subject to a mu-
nicipal fee;

Surcharge amount
paid by consumers
for green electricity
(0.05 €/kwh for all,
except 0.81€/kWh
for photovoltaïc)

Natural gas used in
power plants;

Electricity from re-
newable energies
exempted

Coal for electricity
exempted;

Electricity used in
big electric boilers :
0.018 €/kWh;

Additional tax on
electricity from
nuclear energy :
0.003 €/kWh

Industry

Mineral oil exemp-
tion on fuel self
consumption in
petro-chemistry.
Also exemption in
chemistry

See ceilings

Specific CO2 tax
levels for "light
processes" (9.1
€/t CO2) and
"heavy proc-
esses" (cement,
pulp, chipboard,
glass, steel,
metallurgical
industry) : 3.3 €/t
CO2 (while tax
rates for space
heating vary
between 73.7 and
114 €/t CO2;

Tax rebate for
energy intensive
firms that make
voluntary agree-
ments.

Tax relief for en-
ergy tax for differ-
ent sectors :
greenhouse culti-
vation, manufac-
turing industry
(heating purposes
and stationary
motors and also
very energy inten-
sive sectors)

Fuel used in industrial
production as a raw
material;

Lower rate for gasoil
used by greenhouse
gas cultivation

other

CHP with conver-
sion efficiency >
57.5 %;

Heat supplied via
district heating;

Horticulture subject
to special treatments

Special tax for wind
powers, CHP and
wood
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Exemptions for sectors / fuels

As said before all energy taxation re-
gimes encountered in the different countries
provide for some exemptions of different
sectors or fuel uses. The main cases in the
different countries are described in Table
10-12.

Especially, all five countries considered
have adopted lower energy tax rates for
industry.

Coal is totally or partially exempt in
Germany and The Netherlands. In Germany
this is linked to the fact that coal is mainly
used for electricity generation and because
electricity is taxed at the output level.

Renewables or co-generation get tax re-
bates in all countries, under specific re-
gimes.

Exoneration schemes are under revision
in some countries (in Germany for instance)

Recycling tax revenue scheme

The tax revenue is recycled in different
ways in the countries. Most of the revenue
is used according a double-dividend ap-
proach to finance the social security, reduce
income tax and/or wage paid by employers
on labour.

Tax revenue is also being used in Den-
mark to finance energy savings of renew-
able energy, and to some extent in Finland
and Germany. In this last country ongoing
discussions may lead to use more of the
money for the promotion of energy saving
and renewable.

In Denmark the recycling to energy
saving investments, for the period 1996-
1999 was viewed as a way to enable sectors
to adapt to the CO2/energy tax regime.

Table 10-13: Tax revenue recycling schemes in different countries

D NL DK SW Finl

Financing social sec urity X

Reduction of income tax X X x (-30 % to -
50 %)

Reduction of wage paid
by employers on labour

X x

Support renewable en-
ergy programmes x x

Energy savings in indus-
try

X (part of tax
revenue of
industry :

Energy Grant
Scheme)

Other

Special fund
for small and

medium
enterprises
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Social acceptance

The social acceptance of energy/CO2

taxation is an important element in the
chance of success for the implementation of
the instrument. However we found very few
information that describes the experience
met in countries using energy/CO2 taxation.
In this interim report, we can only refer to
the ongoing European project "PETRAS"
which "examines the responses of grass-
roots stakeholders to ecological tax reform
(ETR) policies and proposals180" .

In that framework the partners to the
project (see for instance report from the
Danish partner (AKF)181, and from the
University of Surrey182) attempted to an-
swer the question "What is the level of ac-
ceptance of Environmental tax Reforms
(ETR)". To do so they interviewed two
types of focus groups : one group selected
among business firms, an other group se-
lected amongst households. They led to
similar conclusions. In general, it was found
that:
§ "People did not trust assurances that the

revenues will be used as promised by the
government. They wanted the use of the
revenues to be transparent. The way they
suggested to address that concern would be
to put a body independent of the govern-
ment in charge of assuring that the revenues
were not diverted to other purposes."

§ "They also had difficulty in understanding
the purpose of increasing taxes on energy
while lowering taxes on employment. They
could not see the connection between the
two and saw it as a pointless moving of
money around. The difficulty they had in
understanding the purpose added to their
suspicion of the tax reform. When the dou-
ble dividend argument was explained to
them, they did not accept it. They instead
preferred that the tax revenues would be
spent on measures they could understand,

such as developing renewable energy and
improving energy efficiency."

The main conclusions in the Danish
study were as follows :

For business stakeholders :

§ environmental taxes can be accepted if they
are designed in a way that rewards the firms
that make an effort voluntarily;

§ recycling of revenue and earmarking of
revenue do not enhance the acceptance of
ETR;

§ the relationship between large energy inten-
sive firms and scepticism towards ETR was
confirmed while the approval seems more
easy among labour intensive firms.

For the general public

§ the less information is given the less ac-
ceptance is observed;

§ the way the money is used is an important
element;

§ the instrument is frequently seen as a pun-
ishment;

§ the acceptance seems to be easier if a high
transparency is ensured and if the principles
that guide the taxation are comprehensible
for everyone : people do not accept some-
thing they couldn’t understand;

§ with respect to the Danish situation espe-
cially, it is considered that problems would
have to be solved on a higher level (EU or
globally)

§ as for the revenue recycling, there is a pref-
erence for subsidies towards environment
and also for certain groups;

§ among higher educated people, there is a
clear concern about some groups like eld-
erly, students and low-income people.
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Efficiency of the energy/CO2 tax

The ex post assessment of policies and
measures is as challenging as ex ante as-
sessment. This is particularly true concern-
ing the energy/CO2 taxation. Though such
assessment has been done in Denmark and
in Sweden. The main conclusions from
these quantitative assessments are reported
here. We also describe conclusions for
Germany that were drawn from ex ante
assessment.

Denmark

In 1998-99, the Danish Government
evaluated the energy tax system and con-
cluded that the tax package had resulted in a
very considerable reduction of environ-
mental impact in an economically efficient
manner.162, 179,183

The energy tax system is expected to
lead to a 3.8 % reduction in the total CO2

emissions from 1988 levels by 2005. The
annual reduction resulting from subsidies
and agreements has been calculated at ap-
proximately 1.1 Mt CO2 (1.8 % of the emis-
sions in 1988). The effect of the tax has
been evaluated to 1.2 Mt CO2.

The system seems to have had almost the
expected effect so far. Due to the recycling
of increased taxes, the macroeconomic ef-
fect of the energy tax systems has only been
moderate.

The productivity in the conversion of
fuel increased by 20 % from 1997 to now
and the gross energy consumption for space
heating has been reduced by 30 %.

One distribution effect has been ob-
served : the manufacturing industries and
also high space heating consumption com-
panies have been under more strain than
expected while the other sectors were under
less strain than expected.

The macroeconomic effect was very low
: the added value in the industry sector was
only reduced by 0.2 % in 2000.

The experience has led the Danish Gov-
ernment to retain the general structural
contours with small adjustments. The ad-
justments were decided in order to enhance
the environmental effect of the package and
also easing the space heating tax for com-
panies that were identified as being under
more strain than expected before.

Sweden

Swedish CO2-emissions have increased
from 54.8 Mt in 1991 to 57 Mt in 1998,
about 4 %. A first evaluation analysis car-
ried out by the Swedish Energy Agency
NUTEK (1994), used the energy-model
MARKAL to compute the CO2 reduction
resulting from the tax. It was found that
emissions were 3-5 per cent lower in 1994
than they would have been, had the energy
tax not been changed to a CO2 tax in 1990.

In a follow-up study by the Swedish
EPA (Naturvårdsverket, 1995) the energy
modelling was supplemented by extensive
interviews, surveys and engineer calcula-
tions. The study related to all sectors except
the transport sector, and concluded that
emissions had been decreased by 19 per
cent from 1987 to 1994. More than half of
this reduction, or 10 per cent, was attribut-
able to the CO2 tax. The main change was
effected in district heating plants that con-
verted fuels. One of the main effects was a
substitution towards biomass in heating
units.

If the transport sector is also taken into
account, the actual reduction of CO2 emis-
sions from 1987 to 1994 due to the tax
amounts to about 3-5 per cent compared to
business-as-usual.

The initial tax levied in 1991 was very
high and treated households and industry
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similarly, but due to concerns about com-
petitiveness the industry rate was reduced to
25 per cent of the household rate in 1993.

Germany

In Germany184, the macroeconomic im-
pacts of the Ecological Tax Reform were
evaluated by the German Institute for Eco-
nomic Research DIW (2001). According to
the study, the CO2 emissions of all sectors
were expected to be reduced by 2-3 % (de-
pending on the chosen model and energy
price scenario) until 2005 by the ecological
tax reform, compared to the BAU scenario
without eco-tax. The impact of the eco-tax
on employment is positive, all other im-
pacts (on growth of GDP, structural change,
distribution) are very small. The avoided
absolute CO2 emissions compared to the
BAU scenario have been estimated to 7 Mt
in 2000, 17.5 Mt in 2003 and 17.2 Mt in
2010185.

The evaluation indicates a double divi-
dend in terms of rising employment while
the effect on GDP and the distribution of
income are negligible.
No quantitative ex post assessment could be
made so far. However it is considered that
the efficiency might be improved through
the recycling of revenues to energy saving
and renewable.

10.8.9 Conclusions

In this chapter, we have highlighted the
general context of low energy price that
has prevailed in Belgium since the mid-
eighties. This context is linked to both the
international energy market and to the low
energy taxation as compared to the Euro-
pean average and to the rates used in its
main trade partners (NL, D, F).

This situation has been and remains one
of the important barriers towards energy
saving measures.

A CO2/energy taxation is one possible
instrument that could positively accompany
all other demand side management instru-
ments by alleviating this barrier. CO2 taxes
influence the CO2 emissions through sev-
eral mechanisms :
§ the tax encourages trade and industry to

choose fuels containing less CO2;

§ the tax gives an incentive to energy savings;

§ the tax gives a competitive advantage to
energy efficient companies in relation to
less energy efficient companies.

Though a CO2/energy taxation would not
by itself contribute to fulfil the Kyoto tar-
get, it could efficiently accompany and re-
inforce the impact of other domestic meas-
ures because it can modify the energy price
signal to energy consumers..

This is clearly indicated by ex ante as-
sessments made in Belgium and shown by
ex post assessments and experiences made
in several countries that levy CO2/energy
taxation.

While the Kyoto Protocol allows coun-
tries to use flexible mechanisms (of which
emissions trading) besides domestic meas-
ures in order to fulfil their GHG emission
reductions, such flexible mechanisms, as
well as other instruments like voluntary
agreements could coexist with a
CO2/energy tax. The attractiveness of this
instrument is linked to a double advantage
as compared to the emissions trading : on
the one hand, a CO2/energy tax levied in
Belgium would result not only in CO2

emission reduction, but also to other envi-
ronmental benefits (SO2, NOx, PM10,
VOC, emission reductions due to energy
savings/shifts); on the other hand, it could
incur lower transaction costs, especially for
small businesses.
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An energy taxation should be designed
in such a way as to reflect the environ-
mental impacts of the different energy
products, especially the carbon content.
This was the idea pursued in the first Com-
mission proposal in 1992 and this is the
way the tax is designed in countries like
Denmark, Finland Sweden and The Neth-
erlands for instance.

The overall impact of the energy/CO2

taxation depends on the tax rate but also on
the revenue recycling scheme.

Socio-economic impacts of the taxation
are proved to be limited in ex ante assess-
ment and also in the existing experiences if
one part at least of the revenue is recycled
to reduce the income tax and wage paid by
employers on labour.

Partial or full exemption might be
needed to avoid important impacts on com-
petitiveness.

The income tax reform should especially
aim to limit the impact of the CO2/energy
taxation on low-income households.

The impact on employment can be positive
and the impact on GDP negligible.

In the same time the environmental effi-
ciency can be improved if one part of the
revenue is used for energy saving and re-
newable. This approach followed in Den-
mark especially can also facilitate the ad-
aptation of energy consumers to the new tax
regime.

Conciliating environmental objectives
with equity concern could be done if one
fraction of the revenue was distributed to
less developed countries.

The social acceptance of the energy
taxation require several conditions, of
which : a comprehensive information about
the environmental targets, the rationale for
the revenue recycling as well as compensa-
tions towards some specific target groups
(notably low-income households).
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10.9 Improving the environmental
life cycle efficiency of products

Françoise Nemry (Institut Wallon), Wolf-
gang Eichhammer (FhG-ISI)

10.9.1 Introduction

Most of the ongoing climate policies
seek to limit or reduce the CO2 emissions
through an improvement of the energy effi-
ciency of production and consumption
modes. More specifically they intend to
improve the technical efficiency of energy
transformation, of production equipment's
in the industry, of heating, cooling and
lighting systems in the residential and terti-
ary sectors and of transport modes.

They also intend to promote more sus-
tainable use of final energy among consum-
ers.

As all these measures represent an im-
portant potential to reduce GHG emissions
their implementation is crucial to meet the
Kyoto targets.

However additional ways of reducing
emissions are also needed to fully meet
these targets, especially if climate strategies
are considered for the longer term, i.e. be-
yond the 1st commitment period 2008-2012.

In general most of the ongoing or
planned measures in the framework of cli-
mate change programmes are envisaged
under two main assumptions.

A first assumption is that the design of
all goods (especially final products) will be
not significantly change with time. As a
result, the future demand of materials is
supposed to be mostly determined by the
economic growth and the structure of the
industry sectors.

In other words, climate policies and,
more generally, environmental policies

mostly neglect the possibilities to improve
the "material efficiency" in all stages of
goods, i.e., the quantity of material needed
to end-up with a final product. Doing so, a
simple principle is however forgotten : "the
less material is transformed, the less energy
would be consumed", and hence, the less
CO2 emissions would be emitted.

A second assumption is that our societies
aim at enhancing people’s standard of liv-
ing, especially in terms of goods consump-
tion. The reason for that is the belief that
high and increasing consumption is the
main condition for human well-being. High
consumption is also a master key of our
economies.

However much has to be done to make
production and consumption modes more
sustainable. The importance of sustainable
production and consumption patterns has
been recently reiterated and even empha-
sised during the World Summit on Sustain-
able Development held in Johannesburg in
August 2002. This Summit resulted in an
Implementation Plan which specifically
recommends to "Develop production and
consumption policies to improve the prod-
ucts and services provided, while reducing
environmental and health impacts, using,
where appropriate, scientifically based ap-
proaches, such as life-cycle analysis."

The purpose of this chapter is to illus-
trate the possible benefits from implement-
ing such a life cycle approach both to
evaluate the impacts of products consump-
tion on energy demand and GHG emissions
and also some possible measures to reduce
these emissions, that would be of interest in
the framework of the climate strategies. We
also underline some conditions to make
these measures attractive in Belgium taking
into account the particular economic
framework.
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10.9.2 Life cycle impacts of products
consumed in Belgium

In Belgium, the Federal Plan for Sus-
tainable Development explicitly mandates
the Federal Services for Environment
(Product Policy Service) to elaborate a
Master Plan on Product Policy. In 1998, the
Federal State adopted a law on Product
Standards which aimed at the promotion of
sustainable production and consumption
patterns in order to protect health and the
environment.

In the framework of a study commis-
sioned by the Federal Services for the Envi-
ronment and also supported by the OSTC,
IW and Vito have undertaken a study aim-
ing primarily at "determining which catego-
ries of non-food products are a priority for
product policy development on the level of
the Belgian federal government."186, based
on the two following criteria.
§ the identification of products with the high-

est environmental impacts as generated
over their entire life cycle.

§ the existing policies and measures

Key products

The analysis focused on final products
consumed in Belgium during one year ei-
ther by households, or by companies. The
reference list was organised into functions.
These functions were also organised into
different function classes corresponding to
consumption clusters.

The following life cycle stages were ac-
counted for: the production phase (includ-
ing the mining of resources and the manu-
facturing of all the materials that enter the
final product composition (including the
production of secondary materials)) ; the
use stage of the product and the disposal
stage of the product (waste treatment proc-

esses such as landfill and incineration). The
stages corresponding to the material form-
ing (e.g. blow moulding), the product as-
sembly (because data were not found for
this stage) and the distribution of products
to end-users were neglected.

The input of primary energy and the
emissions of greenhouse gases were ac-
counted for as well as other environmental
input and output flows. Infrastructure and
equipment, auxiliary process materials were
not accounted for. On the opposite, con-
sumables and spare parts used during the
life-span of final products were also consid-
ered.

Based on this simplified life cycle in-
ventory the environmental impacts of prod-
ucts consumed in Belgium were quantified
in terms of life cycle input and output flows
stemming from new products bought and
used in Belgium. Assuming that the con-
sumption levels are steady these indicators
also reflect the annual environmental im-
pacts of all products used in Belgium and
new products bought. As a result it makes
sense to compare life cycle emissions with
national emissions as accounted for in na-
tional inventories (see following para-
graph).

Due to inaccurate or incomplete data and
due to simplification in the analysis, the
uncertainty is quite large and results are to
be considered as orders of magnitude  in-
stead of absolute impact levels.

The results of the study are summarised
in the following table where the energy
consumption and the greenhouse gas emis-
sions resulting from final products con-
sumed in Belgium aggregated into function
classes are given as well as corresponding
percentages of the total impacts over all the
products considered.
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PJ % ktonnes %

Building structure 58 6.3% 5,904 10.8%

Building occupancy 349 38.2% 18,422 33.7%

Furniture for interior 4 0.4% 437 0.8%

Electrical appliances 89 9.7% 3,061 5.6%

Healthcare and 
detergents

9 1.0% 164 0.3%

Tranports 308 33.7% 19,898 36.4%

Leisure 16 1.7% 55 0.1%

IT & Paper 31 3.4% 1,859 3.4%

Garden 3 0.3% 109 0.2%

Packaging 43 4.7% 3,608 6.6%

Textile 5 0.6% 656 1.2%

913 100.0% 54,666 100.0%

energy GHG

For both energy and GHG emissions two
function classes are clearly at the top :
transport and building occupancy. For the
former, the use phase is linked to fuel con-
sumption but also to tyres and lubricants
consumption during the use phase of cars.
For the latter, heating systems is the main
consumption and emission source. Lighting
systems and water heaters represent also
important sources of energy consumption
and GHG emissions.

Packaging and building structure are the
second order classes, especially for GHG
emissions (respectively 7 and 10 % of the
total). According to the results, electrical
appliances and Information technologies
and paper used for information purposes
represent together 9 % of the total GHG
emissions estimated for all the products.

Life cycle emissions versus national emis-
sions

Compared to the national primary energy
consumption, the estimated life cycle en-
ergy consumption from final products con-
sumed in Belgium represents 38 %. The
same fraction is calculated for greenhouse
gas emissions (see Table 10-14).

Different reasons explain the gap be-
tween the two sets of figures :
§ A first reason is linked to the fact that one

large fraction of industrial production is ex-
ported. This is especially for high energy
intensive materials like steel, glass. While
national figure include all energy end-using
activities, including energy consumption
and emissions from national industrial pro-
cess activities that produce exported goods.

§ A second reason relates to building materi-
als : while some building materials are ex-
ported, the bulk of the materials produced
in Belgium is used in the country. However,
the final products considered in the study
represent one fraction only of these materi-
als. Indeed an important volume of cement,
bitumen, steel is used to build infrastruc-
tures that were not accounted.

§ Food products were not studied so that en-
ergy consumption, but especially GHG
emission (CH4) were not considered).

Table 10-14: Comparison of national
energy consumption and GHG emissions
and life cycle impacts of non-food final

products consumed in Belgium

gross energy 
(PJ) 2402 913 38%

CO2 127

CH4 10.9

N2O 9.1

F-gas 0.8

total 148 54.66 37%

GHG (Mt eq-
CO2)

life cycle consumption / 
emissions from final 
product consumed in 

Belgium

direct 
consumption / 
emissions in 

Belgium

10.9.3 Concluding remarks

Based on this analysis, four main con-
cluding remarks can be made with respect
to climate strategies :
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§ The analysis confirms the important weight
of use of cars and building occupancy
(heating, lighting and cooling) in energy
consumption and GHG emissions and the
rationale to implement measures to address
these product groups to limit CO2 emis-
sions.

§ It indicates the relevance to tackle some
consumption modes and their life cycle im-
pacts in view of the link between the de-
mand towards some defined products
(packaging, building materials required to
build dwelling and office buildings) and en-
ergy consumption and GHG emissions from
their production phase.

§ The key product categories that have been
identified with the analysis are also prod-
ucts for which the demand is increasing
with some respects : both car sales and
weight are still increasing; the mean surface
of dwelling is increasing continuously this
last years, packaging volumes have in-
creased due to the increase of packed prod-
ucts and the increasing complexity of the
distribution chains; the diversity and sales
of electrical and electronic appliances is in-
creasing every year.

§ Life cycle energy consumption and GHG
emissions that were estimated account for
one fraction only of domestic figures.

Food products and infrastructures would
possibly be additional key products.

In addition, while domestic consumption
is one of the driving forces for domestic
industrial production, demand for Belgian
goods is acting abroad too.

10.9.4 Reducing the life cycle GHG
emissions of products con-
sumed in Belgium

Different types of measures can contrib-
ute to reduce the GHG life cycle emissions
from products consumed in Belgium. So
far, efforts have been devoted to energy
efficiency measures in the climate policies.

Some other actions are partly considered
and implemented. Others are not considered
at all. All three sets of measures are listed in
Table 10-15 and connected with the differ-
ent life cycle stages of the products that
could be affected by the strategy.

In the following we illustrate the possi-
ble benefits from some of the improvement
strategies as applied for the different key
product categories identified in the analysis
presented in paragraph 10.9.2.

Improving the efficiency of materials

In the past, the industry has developed
improved techniques increasing the quality
of materials. This increased quality has led
to the fact that, in many cases, a smaller
quantity of material is needed to end-up
with one product as compared to what was
required before.

We will illustrate the link between the
material efficiency and GHG mitigation
through a series of examples, of which
some have been or are currently studied
either by IW187,188, either by FhG-ISI189.

The improvement of the eco-efficiency
of materials can be illustrated with the ex-
ample of developments in Germany with
respect to the more efficient use of materi-
als occurred:

The thickness of steel cans for packag-
ing drinks decreased since the beginning of
the 50ies from 0.28 mm to 0.12 mm today.
The weight of the 0.33 l can was reduced
from 83 g to 32 g in the same period. The
use of tin for steel cans was also reduced
from 6g Sn/m2 steel can material to 2g/m2 .
In Germany, at today‘s production of cans,
this corresponds to a reduction of 3 PJ as
compared to 1970.

A considerable increase in the efficiency
of materials occurred with container glass
where the specific weight (per kg contents)
of container glass products was reduced by
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44 % on average in the last 40 years (e.g.
since 1970 the weight of the 0.3 l beer bot-
tle was reduced from 360 to 125 g or of the
mineral water bottle from 570 to 295 g.
Essentially, the weight reduction in the past
15 years was achieved by new technologies,

e.g. new coating technologies (light glass).
Assuming a mean weight reduction of 30 %
in the past 30 years, the German energy
consumption was lowered by about 15 PJ.

Table 10-15: Improvement strategies and the different life cycle stages of products
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Changes in final demand for the considered function

Substitution of products fulfilling the same function

Product reuse

Optimizing the product life time 

Rational use of the product

Changing the product composition

Increasing end-of-life products recycling

Industry process substitution

Improving the efficiency of energy transformation

Energy substitution

Improving the efficiency of materials

Energy recovery

Reducing transport distances for materials & products

part of life cycle of which impacts could be reduced

   neglected  in ongoing climate programmes

   only partly considered in ongoing climate programmes

   fully considered in ongoing climate programmes

According to information published by
the aluminium packaging industry, the spe-
cific material use of aluminium packages
was reduced by about 33 to 40 % on aver-
age in the past 15-20 years. With an inland
consumption of 104.500 t in 1998 this cor-
responds to savings of 7.8-10.5 PJ in Ger-
many.

For plastics also, a more efficient use of
materials was observed: the specific weight
per unit of content was reduced on the aver-
age by 28 % (APME, 2001). This was the
result of new production and processing
modes for polymers (Metallocene). Calcu-
lations for Germany show a reduction in
energy consumption of about 60 PJ
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In the case of paper the surface weight of
newsprint was 52 g/m² at the end of the
60ies (Nordman, 1999), while it is 45 g/m²
today (van den Reek, 1999) corresponding
to a reduction of the paper consumption of
13 %. Similar developments can be seen for
other paper types, e.g. for the production of
catalogues and magazines. The main moti-
vation for the efficiency gain was to save on
costs for paper, transport and mailing. As-
suming a mean reduction of 13 % for all
paper types in the past 30 years, this deve l-
opment corresponds to a reduction of 15 PJ

in Germany (about 7 % of the final energy
demand of the Germany Paper industry).

Increased recycling of used products

The increased recycling of used products is
the oldest form for the improvement of
material efficiencies. It has contributed al-
ready in the past to lower the energy con-
sumption of the industrial sector in the EU
by around 1000 PJ annually (1995 as com-
pared to zero recycling) and in Belgium by
about 37 PJ. The main contribution stems
from steel recycling.

Table 10-16: The impact of recycling of energy intensive materials for the energy con-
sumption of the EU (1995 compared to zero recycling)

Recycling effect 3 (PJ): Recycling as structural change + part of activity effect ("each tonne of recycled material compared
to zero recycling contributes to recycling") between recycling process(es) and primary process(es), or as intensity effect in 
the case of  additives (glass, cement) (1995/zero recycling; final energy)

1995/ zero R. 1995/ zero R. 1995/ zero R. 1995/ zero R. 1995/ zero R. 1995/ zero R. 1995/ zero R. 1995/ zero R. 1995/ zero R.
PJ PJ PJ PJ PJ PJ PJ PJ PJ

Iron/steel Aluminium Copper Zinc Lead Paper/Board Glass Cement additives Total
A -5.01 -2.75 -2.69 -0.03 -0.15 -9.37 -0.54 -2.17 -22.72
B -18.23 0.00 -11.02 -0.51 -0.24 -2.03 -0.59 -4.72 -37.36
DK -7.02 -0.74 0.00 0.00 0.00 -2.50 -0.32 -1.18 -11.77
FIN -7.77 -1.78 -0.15 0.00 0.00 -3.36 -0.09 -0.52 -13.68
F -70.11 -13.51 -2.94 -0.33 -1.55 -27.06 -3.63 -11.89 -131.03
D -108.92 -22.29 -18.73 -0.93 -1.36 -55.89 -7.70 -19.13 -234.95
GR -10.08 -0.48 0.00 0.00 0.00 -1.90 -0.10 -8.32 -20.88
IRL -3.33 0.00 0.00 0.00 0.00 -0.29 -0.11 -0.99 -4.73
I -172.18 -21.92 -4.98 -0.12 -0.88 -22.00 -2.36 -19.54 -243.98
L -12.92 0.00 0.00 0.00 0.00 0.00 0.00 -0.68 -13.60
NL -2.81 -10.21 0.00 0.00 -0.19 -13.77 -1.00 -1.83 -29.82
NOR -5.40 -3.83 0.00 0.00 0.00 -1.60 -0.11 -1.05 -11.98
P -4.12 -0.16 0.00 0.00 0.00 -1.95 -0.32 -4.67 -11.22
E -92.82 -5.69 -1.73 -0.25 -0.53 -17.48 -1.21 -16.37 -136.07
S -19.53 -1.22 -1.22 -0.01 -0.48 -9.28 -0.32 -1.46 -33.52
UK -48.72 -12.22 -2.18 -0.10 -1.58 -25.98 -1.38 -6.78 -98.94
Total -589.00 -96.81 -45.64 -2.27 -6.96 -194.48 -19.79 -101.28 -1056.23

Source: Odyssee Database190

Materials substitution

The energy requirement for the produc-
tion of materials varies from one material to
another. Material substitution in favour of
less energy intensive materials for a given
product will lead to energy savings, in par-
ticular, if renewable raw materials are used.
Decisions concerning the choice of a mate-

rial depend on many criteria: cost aspects,
material characteristics and properties dur-
ing product use as well as image aspects
concerning product and material. A sustain-
able policy should provide more knowledge
on and favour those substitution paths
which have a low energy consumption and
low emissions. This comprises in particular
the use of biogenic and biotechnologically
produced materials and products (e.g.
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wood, natural lubricants, etc). Material sub-
stitution towards less life cycle energy con-
sumption could be systematically sought
when products are designed.

The issue of material substitution has
been studied by IW in the project "GHG
emissions reduction and material flows" for
housing.

In that project a typical representative
house was described and its impacts stud-

ied. It showed that the indirect emissions of
CO2 (i.e. due to material production) mainly
came from concrete, cement and bricks.
The total emissions were 47 t CO2. Then,
different houses were studied in order to
determine the best combination from the
point of view of greenhouse gas reduction
(see the following figure).

Figure 10-20: Comparison of material intensities and indirect CO2 emissions values for
the different houses cases studied for a 200 m2 total surface
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(MCP : material consumption per product; IGEP : indirect greenhouse gas emissions per product, namely the GHG emis-
sions resulting from the material fabrication)

The complexity of material substitution
is most striking in the case of mobile appli-
cations of material, in particular in the
transport sector. Here, substitution is rather
in favour of more energy intensive, but
much lighter materials as compared to steel.
In Germany, the share of plastics in the car
weight, increased from 6 % (1974) to 13 %
(1995) (VKE 2000). The production of car
parts from plastics has a specific energy

consumption which – including the energy
bound in the material – is higher in primary
energy terms than that of alternative materi-
als such as steel, aluminium or glass. Dur-
ing the use of the car, however, in principle
gasoline is saved due to the lower car
weight, and after about 60.000 km the
higher primary energy consumption for the
production is compensated. In Germany the
current annual energy savings in cars are
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estimated at 17 PJ; by 2005 about 25 PJ
could be reached191. Similar observations
can be made for the use of aluminium in
cars: the aluminium fraction in a German
car increased from 55 kg to about 110 kg in
1998. By 2005 a share of 130 kg and by
2015 a share of 200 kg might be reached
which could even raise further to 300 kg
thereafter. For aluminium the same holds as
for plastics: the primary energy necessary to
produce the aluminium is higher than that
of steel. In principle, this is compensated at
a given distance driven by savings on the
gasoline (For a weight reduction of 100 kg,
the gasoline consumption is reduced by 0.6
l/100 km in today’s cars. However, the dis-
tance driven where this happens depends on
many issues, e.g. the future improvements
in weight still possible with ultra-light
steels, so that it is unclear, which material
would rather win the race. Attention must
be paid that at the end, no solutions are pro-

posed which lead to an overall increase in
primary energy. The discussion around the
material substitution, however, has already
triggered a lot of competition between the
materials concerned.

Substitution of products fulfilling the
same function

Different products can fulfil the same
function. However some products may pre-
sent a better eco-efficiency than some oth-
ers.

In the example of housing, renovation of
existing houses can substitute the construc-
tion of new single family houses. This leads
to lower material requirement and lower
CO2 emissions resulting from the produc-
tion of the materials.

Figure 10-21: Greenhouse gas emissions for packaging 1 litre of beverage for different
types of beverage packaging in 2000

0 50 100 150 200 250 300 350

one way PET bottle, 1,5 l

reuse PET bottle, 1,5 l

one way HDPE bottle, 1 l

beverage carton, 1 l

reuse glass bottle, 1 l

one way glass, 1 l

one way PET bottle, 0,33 l

reuse PET bottle, 0,33 l

steel can, 0,33 l

aluminium can, 0,33 l

reuse glass bottle, 0,25 l

g CO2-eq/l

materials use energy for packaging 
making and filling

energy for cleaning transport filler - retailer
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Product reuse and product recycling

Greenhouse gas emissions were calcu-
lated by Vito for packing one litre of bev-
erage in different types of packaging in
2000. In most cases reuse packaging per-
form better than one way packaging (see
Figure 10-21). The result depends, how-
ever, strongly on the transport distances.

Overall impact of material efficiency
strategies

At the current stage of knowledge it is
fairly difficult to give a reliable estimate of

the future impact of material efficiency
strategies. A project in Germany for the
ministry of research has started to work on
the issue. The Table 10-17 provides some
preliminary figures. In the reference sce-
nario, already 465 PJ will be saved by
2030 as compared to today, while a sus-
tainable scenario, where material effi-
ciency is considerably further improved in
all aspects would achieve 970 PJ savings.

Table 10-17: Impact of material efficiency and more intensive product use on energy
consumption in Germany until 2030 (reference RS and sustainable scenario SS)

Germany Additional Energy Saving Potential 2030 in PJ by
Increased

recycling

Reduced

specific mate-

rial require-
ments

Material

substitution

Increased

product use

Sum3)

Material/
Product group

RS SS RS SS RS SS RS SS RS SS

Steel 30 60 - - 30 60

Aluminium 23 43 1001) 2401) - - 123 283

Plastics 30 90 10 20 40 110
Cement/Concrete - -

Bricks - -

Bitumen, asphalte 15 30 - - 15 30
Glass 5 6 5 6

Paper/Board 23 41 15 30 11 55 - - 49 126
Transport means

– Production

– Use

30

250
1)

50

500
1)

45 110 75

250

160

500
Constructions, machi-

nes, plants

80 120 80 120

Office equipment
Household appliances

Dwellings 4 10 4 10

Sum
3)

, rounded
Weighted with 0,9

1)
1211

09

264

237

380

242

706

435

121

70

315

188

49

45

120

110
–
465

2)
–
970

2)

1) taking into account interactions and overlap
2) rounded
3) Partial analyses
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10.9.5 Possible measures and condi-
tions for a consistent frame-
work to promote life cycle effi-
ciency in support to climate
change programmes

Possible GHG mitigation measures

The studies and results described in the
previous chapters provide several elements
to identify possible measures that could
contribute to improve the energy efficiency
of the life cycle of the key products.

In the following, we suggest some meas-
ures concerning the building structure.

Concerning electrical and electronic ap-
pliances, we refer to Chapter 0. For build-

ing occupancy (heating, lighting and cool-
ing) we refer to Chapters 10.1 and 10.2.

For building structures some measures
could promote less energy intensive build-
ings, however this can't be done through a
simple measure due to :
§ the large variety of buildings and building

materials,

§ the existing barriers to the use of certain
eco-efficient materials : for instance, though
some natural organic materials may be ad-
vantageous in terms of energy requirement,
many of them are not certified.

To get round this last obstacle, it would
be necessary to develop standards for new
building materials (at the level of the CEN),
especially for wood products, insulation
organic materials, and other new low en-
ergy intensive materials.

possible instruments

1 Changes in final demand for the considered function fiscal, information

2 Substitution of products fulfilling the same function fiscal, information

3 Product reuse -

4 Optimizing the product life time 

5 Rational use of the product -

6 Changing the product composition information, training, fiscal, 
standards

7 Increasing end-of-life products recycling

8 Industry process substitution

9 Improving the efficiency of energy transformation

10 Energy substitution

11 Improving the efficiency of materials information training, voluntary 
agreements

12 Energy recovery

13 Reducing transport distances for materials & products informationpromoting belgian materials

covered in cliamete strategies

-

lighter materials with same srength

covered in climate strategies

-

-

substituting concrete house with 
wooden houses

(see 2)

objectiveImprovement strategies

curbing surface of new buildings

giving priority to renovation

Measures (see the above table) should be
developed in such a way as to involve the
relevant stakeholders and increase the in-
formation and training.

For instance,
§ Organise training among architects (stu-

dents and professional) on less energy in-
tensive materials.
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§ Develop software tools that could be used
by architects assess the energy intensity of
the building they design. This could consist
in a database with building materials, in-
cluding their life cycle impacts (especially
energy use and CO2 emissions) and an op-
timising tool that allows selecting the most
efficient projects for given budgets.

§ Promote renovation among public.

§ Provide information for the public on eco-
building and financial incentive.

§ Promote research on buildings based on
low energy intensive materials.

Developing a consistent framework for
life cycle improvements

Federal product policy

The implementation if the different
strategies towards life cycle eco-efficiency
of products consumed in Belgium is the aim
of the future Plan for product Policy that is
under deve lopment in Belgium.

The Master Plan for a Federal Product
Policy which has been submitted to the so-
cio-economic stakeholders is an important
step in that direction. It has been prepared
with the underlying life cycle approach and
with a seek of integration of all
stakeholders.

Explicit links with the National Climate
Programmes are made in the Master Plan
and will be sought in the future Plan. This
could reinforce ongoing climate policies.

Need for a European framework

A federal product policy would concern
only one fraction of the national greenhouse
gas emissions. On the one hand, the room
for manoeuvre for a life cycle policy ap-
proach would be limited to some extent by
the European and international liberalised
markets.

On the other hand, the life cycle ap-
proach would not affect exported goods.

These limitations inherent to a national-
wide product policy (especially for a small
open country like Belgium) makes neces-
sary to broaden the approach to the Euro-
pean level and the other Member States.

The White Paper on the European Prod-
uct Policy was expected early 2002. Be l-
gium could push towards its rapid issue.

The explicit link between a future Euro-
pean product policy would also be made
with the European Common and Co-
ordinated Programme. Belgium could work
to that too.

Working towards sustainable consumption
patterns as part of climate policies and
product policies

As illustrated in paragraph 10.9.4 many
possibilities to improve the life cycle envi-
ronmental efficiency of products consumed
in Belgium depend on technological modi-
fications.

However much also depends on behav-
ioural changes. Such changes could consist
in a reduction of the level of consumption
of some product categories or in a prefer-
ence to less environmentally damaging
products (including less energy intensive
products).

In many cases a better awareness of con-
sumers about the life cycle impacts of their
consumption patterns, accompanied by dif-
ferent incentive policy instruments could
encourage people to change their behaviour
towards more sustainable consumer
choices.

As highlighted in Table 10-15, strategies
that aim at changing consumer behaviours
would obviously affect all the life cycle
stages of the products as it could help to
avoid product consumption and hence all
life cycle impacts that would occur.
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The question of consumer behaviours
concerns many aspects of individuals and
societies in general. Increasing consump-
tion is still seen as an inherent condition for
human well-being and a "healthy" econ-
omy.

The understanding of consumption be-
haviours is also complex as it concerns psy-
chology and sociology.

Hence promoting sustainable consump-
tion patterns is a challenging goal and im-
plies to develop a better understanding of
behaviours and also to accept to revise fun-
daments of the economy. This requires long
term efforts.
It can be reminded that such efforts would
also be an answer to a world-wide ine-
quality : according to the UNDP192, glob-
ally, 20% of the world's people in the high-
est-income countries account for 86% of
total private consumption expenditures - the
poorest 20% a minuscule 1.3%50

                                                
50More specifically, the richest fifth:
• Consume 45% of all meat and fish, the poorest fifth

5%.
• Consume 58% of total energy, the poorest fifth less

than 4%.
• Have 74% of all telephone lines, the poorest fifth

1.5%.
• Consume 84% of all paper, the poorest fifth 1.1%.
• Own 87% of the world's vehicle fleet, the poorest fifth

less than 1%.

Citizen awareness programmes could be
either strengthened or developed in order to
inform people about the environmental im-
pacts (especially the life cycle energy use
and GHG emissions) of their consumption
choices. This could be part of the actions
undertaken in the framework of the Article
6 of the Framework Convention on Cli-
mate Change on Education, Training and
Public Awareness.
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11 Analysis of Data Gaps

Françoise Nemry (Institut Wallon);
Veronik Bongaerts, Johan Couder (STEM
– University of Antwerp); Karine Pollier
(ENERDATA)

Harmonisation between regional and
federal energy balances

In the framework of the project, we
have used and/or build indicators on en-
ergy efficiency in order to compare the
energy performances at the federal and the
regional levels with the EU levels.

On the one hand, energy indicators at
the federal level were extracted from the
Odyssee database which, for Belgium, is
based on Belgian energy balance51. On the
other hand, the regional indicators have
been built in the framework of this project
upon data from the three regional energy
balances.

Comparing energy indicators from dif-
ferent regions/countries requires a cautious
approach because it generally faces prob-
lems with data used.

Regarding energy efficiency indicators
in Belgium, the major difficulty is linked
to the data on energy consumption as pro-
vided in the different energy balances in
Belgium (regional and national), although
economic data also present differences
among the regional and the national data.
The Belgian energy balance is produced by
the Ministry of Economic Affairs with a
top-down approach (using energy sales
data). In Wallonia and Brussels, the energy

                                                
51 and provided by ECONOTEC

balances are produced by Institut Wallon
for the respective regional authorities
(DGTRE for Wallonia and IBGE for Brus-
sels) since more than 15 years, and is based
on a bottom-up approach (using energy
consumption data). The same approach is
used since several years by Vito to build
the Flemish energy balances.

The Belgian public authorities are
aware of the existence of problems of har-
monisation between the regional and na-
tional energy balances. The purpose of the
present study was not to clarify the issues
of lacking coherence among regional and
national energy data. This was the mandate
of another study undertaken simultane-
ously by the Institut Wallon and Vito for
the Ministry of Economic Affairs
(MEA)193. That study was aimed to com-
pare the Belgian energy balance with the
aggregated regional energy balances.

According to that study, harmonising
the national and regional energy balances
is a challenge due to different sources and
the nature of divergences. A full harmoni-
sation of energy balances is probably lim-
ited by the fact that the data used at both
levels are different and were not developed
for the same purpose. However the gap
between both types of balances could be
narrowed if the following problems are
solved :
§ Among the divergences the study by IW

and Vito has pointed out some differences
in conversion coefficients, which can be
corrected easily.

§ Differences in accounting rules were also
identified between the two types of bal-
ances. With that respect the harmonisation
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would imply to organise exchange of data
from one geographical level to the other.
Especially, for solid and liquid fuels where
the inconsistencies proved to be largest,
the Regions could work with some federal
data split into regions, and conversely the
federal level could work with aggregated
regional data.

§ For electricity and natural gas, though the
comparison is currently better, it could be
undermined in the future as a consequence
of liberalisation of energy markets in Bel-
gium that can lead to a multiplication of
stakeholders on the market.

§ The study proposes that both the top-down
and bottom-up balances use the same sec-
toral and energy carriers classifications.
These classifications would be chosen to
comply with international reporting guide-
lines.

§ Improving the federal energy balance,
especially for oil products, would imply to
revise the legal basis in order to extend the
obligation to provide sales data to more
suppliers.

§ For solid and liquid fuels, the national
balance could be improved with a better
knowledge of available data at the regional
level for the industry sector. This could en-
able to refine the share of fuel sales be-
tween the different sectors. For those fuels
some regional consumption data could be
used by the MEA to improve the Belgian
energy balance.

§ On their turn, the regional approaches
could be improved through regionalised
data on oil product sales for the transport,
residential and tertiary sectors.

§ Some data gaps remain unsolved so far, it
will be necessary to investigate further
both at the federal and at the regional lev-
els.

Data situation at federal level and re-
gional levels

The data gathered, processed and pub-
lished by federal institutions shows several
gaps and inconsistencies. First of all, time

series are not always consistent over time
due to changes in methodology, e.g. those
regarding the national accounts and house-
hold budget spending. Second, some macro
data is only available at aggregate level,
and not for the three regions separately.
Third, data are incomplete (e.g. industry
statistics for ammonia). Fourth, some of
the data found in recent publications are
incorrect (e.g. residential sector: only 7 %
of all newly built dwellings are equipped
with some kind of heating system194;  in-
dustry: statistics for ethylene). Finally, data
are not always readily available. This is
particularly valid for the transport sector
and the tertiary sector.

Problems likewise exist with the data
collected in the Flemish region. The most
important shortcoming is that the data
made publicly available by Vito use aggre-
gation levels for the industrial and tertiary
sectors that in some cases differ signifi-
cantly from the aggregation levels used in
the ODYSEE database. Besides, the exact
definition of individual figures in Vito’s
Energy Balances is sometimes unclear and
does not coincide with those used by IW
and international databases. Finally, data
for the residential sector do not go into a
sufficient level of detail (e.g. energy con-
sumption by end use, space-heating con-
sumption by type of dwelling, specific
consumption of electric appliances…).

The Odyssee database on energy effi-
ciency indicators used in this report1,  al-
lows to compare quantitatively the avail-
ability of indicators for energy efficiency
with other countries (see Table 11-1 and
Table 11-2). It shows for each country how
many indicators are available, either at the
aggregate level of the whole economy
(macro), at the level of the four final de-
mand sectors (industry, residential, tertiary,
transport) and of the transformation sector.
The comparison is made with the best
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country available for each sector. The
main message from this comparison is
that the Belgium data context is fairly
bad as compared to most EU countries
(including Norway). It occupies rank 14
just before Ireland and Portugal (and
naturally the European Union which is
the sum of the Member States). The
situation is different from sector to sector:
while the macro level (100 %), the trans-
formation sector (100 %) and the industrial
sector (90 %) are fairly well covered, the
situation is much worse for the residential
sector (27 % of the data availability of the
best country) and the transport sector
(33 %). The tertiary sector is a bit better
with 40 %; this is, however rather due to
the fact that this sector has a bad general
data situation in most EU countries.

From the above, it is clear that the data
situation in Belgium has to be improved to
a large extent:

Harmonise existing databases and data
definitions at the federal and regional level,
or at least incorporate an adequate level of
flexibility so that they can be meaningfully
compared.
§ Round out existing databases, certainly as

far as the industry sector is concerned.
Allow for a sufficient level of disaggrega-
tion.

§ Check publications for statistical errors
(NIS).

§ Earmark more funds for data collection at
the federal and regional level. This infor-
mation is often indispensable for the
evaluation of past policies and thus for the
delineation of future policies. We suggest
additional surveys are carried out, e.g. on
household and tertiary energy use. If im-
plemented at regional level, harmonisation
with the other regions must be looked af-
ter.
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Table 11-1: Number of Odyssee energy efficiency indicators calculated by country
(status as of January 2003)

macro households industry services transport transformation TOTAL
Austria 20 52 39 41 58 4 214
Belgium 20 14 46 23 19 4 126
Denmark 20 48 32 53 57 4 214
Finland 20 40 25 29 53 4 171
France 20 39 45 53 53 4 214
Germany 20 51 51 57 50 4 233
Greece 20 22 27 13 45 4 131
Ireland 20 9 28 23 24 4 108
Italy 20 41 33 31 54 4 183
Luxembourg 20 41 47 46 42 4 200
Netherlands 20 39 31 55 53 4 202
Norway 20 32 44 49 47 4 196
Portugal 20 13 36 27 17 4 117
Spain 20 25 36 35 47 4 167
Sweden 20 48 42 40 41 4 195
UK 20 39 32 47 58 4 200
European Union 20 28 25 25 22 4 124
Total 20 52 51 57 58 4 242

Table 11-2: Percentage of Odyssee energy efficiency indicators calculated by country
and rank (status as of January 2003)

macro households industry services transport transformation TOTAL Rank
Austria 100% 100% 76% 72% 100% 100% 88% 2
Belgium 100% 27% 90% 40% 33% 100% 52% 14
Denmark 100% 92% 63% 93% 98% 100% 88% 2'
Finland 100% 77% 49% 51% 91% 100% 71% 11
France 100% 75% 88% 93% 91% 100% 88% 2''
Germany 100% 98% 100% 100% 86% 100% 96% 1
Greece 100% 42% 53% 23% 78% 100% 54% 13
Ireland 100% 17% 55% 40% 41% 100% 45% 17
Italy 100% 79% 65% 54% 93% 100% 76% 10
Luxembourg 100% 79% 92% 81% 72% 100% 83% 5
Netherlands 100% 75% 61% 96% 91% 100% 83% 5'
Norway 100% 62% 86% 86% 81% 100% 81% 8
Portugal 100% 25% 71% 47% 29% 100% 48% 16
Spain 100% 48% 71% 61% 81% 100% 69% 12
Sweden 100% 92% 82% 70% 71% 100% 81% 8'
UK 100% 75% 63% 82% 100% 100% 83% 5''
European Union 100% 54% 49% 44% 38% 100% 51% 15
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12 Conclusions

The recent rise in oil prices up to levels
close to 40 $ per barrel in the follow of the
political tension around the disarmament of
Iraq shows, how vulnerable our societies
still are (and increasingly again will be-
come) against sudden rises in energy
prices. Although, depending on the deve l-
opment of the crises, the oil price might
once again suddenly collapse to quite low
levels, as was the case after the counter oil
shock in 1985 and the gulf war in 1991,
these events recall that supply security has
a tremendous importance for the economic
development of our societies. The rather
cyclic rise and fall in energy prices causes
important damage to our economies. The
Green Book of the European Union on
Supply Security underlines that this secu-
rity must be achieved both by a well man-
aged demand and a secure supply in the
classical sense.

Belgium, more than many other coun-
tries in Europe, has neglected to improve
its energy efficiency: In comparison to its
climate, buildings in both the residential
and the tertiary sector are among the least
well insulated in Europe. Belgium indus-
tries have highest specific consumption
among the European countries. The late
eighties and the nineties were essentially a
lost period for energy efficiency. Although
Belgium has initiated in the past few years
a variety of demand policies both at the
federal level and level of the regions (such
as benchmarking and negotiated agree-
ments for the industrial sector, new and
tougher building codes), much remains to
do. Without further efforts to improve en-

ergy efficiency, energy consumption could
increase on a time horizon of 2020 by
16 % as compared to 2001 (2010: 12 %)
while CO2 emissions could increase by
close to 16 % as compared to 2001 (2010:
8.4 %), far off from the 7.5 % reduction
that Belgium has committed to under the
Kyoto Protocol and the European burden
sharing.

In the modelling exercise carried out in
this work it has been shown that in a
benchmarking approach (i.e. compared to
what has already been achieved in sur-
rounding EU countries), Belgium might
reduce its energy consumption in 2020 by
5 % and its energy-related CO2 emissions
by 7.6 % as compared to 2001. Such a po-
tential takes into account the obstacles that
would impede economic energy efficiency
potentials to be realised. If the latter could
be realised, Belgium energy consumption
could be reduced by 13 % by 2020 and its
CO2 emissions could fall by 18 % as com-
pared to 2001. Thus, the CO2 reduction
achievable in the Benchmarking Sce-
nario would be approximately just
enough to reach the Kyoto target for
Belgium in 2012, by returning energy-
related CO2 emissions back to levels
close to 100 Mt CO2, while the Economic
Potential Scenario shows that the emis-
sions could be cut down further consid-
erably, opening up potentials for a pos-
sible second commitment period in the
Kyoto process, and compensating to a
certain degree for the expected increase
in emissions due to the phase out of the
nuclear power units starting in 2015.
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Many of the instruments to achieve such
a goal are already around. It is not neces-
sary to reinvent the wheel with nice new
concepts, although the comparison with a
variety of European countries in this study
has shown that it is always worth to have a
look across the border to learn from other
experiences. Thus, the Energy Efficiency
Commitment, an obligation introduced in
the UK for supply companies, appears par-
ticularly interesting for a discussion in
Belgium given the apparent success of this
instrument in that country. Nevertheless,
often it might just be sufficient to get "old"
instruments really working in Belgium.
Thermal building codes are the most
striking examples, and their revitalisation,
which started now with the introduction of
stricter building codes accompanied with
stricter roles for checking compliance in
Flanderen, is a first step in the right direc-
tion. In many cases, however, insufficient
staff in the administration hinders a good
translation of these instruments into prac-
tice. Another large barrier for a better im-
pact of such instruments are the differences
among the regional approaches for exam-
ple in the fields of building codes and of
agreements with industry for CO2 reduc-
tion. Unless there are substantial efforts
from the regions, which have large com-
petence in the field of energy efficiency, to
harmonise efforts with the neighbour, it is
unlikely that energy efficiency will de-
velop satisfactorily for the whole country.

Often, the argument is advanced, that
energy efficiency is expensive and reduc-
ing by more than a few percent the energy
consumption will substantially harm the
economy. Such an argument ignores that
many studies and practical experiences
have shown that there are "no regret po-
tentials" of 20-25 % (International Panel
for Climate Change IPCC) that can be re-
alised at no net costs at all (though the nec-

essary initial investments can be a sub-
stantial barrier). And the real benefit of
improving energy efficiency will appear
for European countries much more in the
coming two decades that will experience
certainly more than one crises around the
oil, not to speak about the fact that slowly
this resource will become more expensive
while progressively running out.

Numerous examples to improve energy
efficiency realised in Europe support the
idea that energy efficiency can be im-
proved by the figures given above without
net costs. What is needed, is commitment
of the politicians from all couleur, as well
as awareness of the population of the risks
at stake if nothing is done to mitigate cli-
mate change. The perceived costs of en-
ergy efficiency today might appear in the
future small as compared to the real costs
in consequence of a hesitating demand
policy.

The in-depth discussion of past experi-
ences with energy efficiency in Belgium
and the regions, as well as experiences
from other European countries, leads us to
propose a TOP 20 list of measures for the
improvement of energy efficiency in
Belgium, which might be able to realise a
large fraction of the potentials established
in this report. The list is meant as a cataly-
zer for discussion not as a final list. It can
be considered that these measures might
cover larger fractions of the potential iden-
tified in Chapter 7.8) One or the other
measure might need more careful in depth
discussion. However, it is unlikely that
without a large number of these meas-
ures in the present or some modified
form, energy efficiency could improve
substantially in Belgium. On purpose, the
list was also not ranked, because it is felt
that a comprehensive programme for en-
ergy efficiency must consider all or most
of these options.
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Belgium Energy Savings Policy Study :
Top 20 Measures

Buildings

1. Implementation of Energy Performance
Standards for buildings (new + reno-
vation) which are well-controlled and
harmonised across the regions (see
chapter 10.1 and10.2.3). Such a meas-
ure might also target the phase-out of
old heating and hot water boilers in
existing buildings according to the ex-
ample of the current Energy Perform-
ance Standard in Germany

2. A transparent and well-controlled Pub-
lic Service Obligation for Power Grid
Companies. Similar to the Energy Effi-
ciency Commitment, this obligation
could in particular target measures for
existing buildings (see Chapter 10.1,
Instruments in the frame of the liberali-
sation of the gas and electricity market
and Chapter 10.2.4)

3. Governing by example (federal, subsi-
dised institutes such as schools and
hospitals, regions, provinces & mu-
nicipalities) (see Chapter 10.2.2)

4. A rate structure for grid companies
which gives them the incentive to in-
vest in local energy efficiency and dis-
tributed generation when this is
cheaper than investing in grid expan-
sion (see Chapter 10.2.4).

Transport

5. Fuel taxation: harmonisation with
neighbouring countries, account for
externalities (see Chapters 10.4.4, 0
and 10.4.1)

6. Investment in freight rail and
road/water/rail intermodality infra-

structures funded through road tolls,
especially for heavy vehicles (see
Chapter 10.4.3)

7. Taxation on vehicles according to CO2

emissions specification (see Chapters
10.4.1)

Industry

8. Sufficiently ambitious negotiated
agreements/benchmarking covenants
(above autonomous progress). Re-
gional harmonisation between bench-
marking covenants and negotiated
agreements). (see Chapter 10.5)

9. Preparation of the transition from
agreements to the EU emission trading
for companies participating in the
trading scheme, which is obligatory
from 2008. Clarification of relation
between agreements and possible EU
and national taxation schemes, in par-
ticular for companies NOT participat-
ing in the trading scheme (principle of
equal treatment). Especially bench-
marking agreements are not obsolete
by emission trading as they can pave
the way for the allocation of emissions.
Second, if the cap is too large, there
will be little demand and the effective-
ness of such a scheme might only ma-
terialise after 2010 and the first Kyoto
commitment period. Thus industry
must, possibly up to 2010, reduce
emissions rather through agreements
than trading. (see Chapter 10.5)

10. Redesign existing energy efficiency
subsidy schemes + auditing proce-
dures, to enhance monitoring and
auditing schemes by giving consis-
tently feedback to companies in the
form of benchmarks. (see Chapter
10.5)
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Electric Appliances

11. Strong role for information, rebates,
procurement at national level (and
regulation if EU does not wish to lead)
(see Chapter 10.3.5)

12. Information/Communication Tech-
nologies ICT : Differentiated measures
according three operating modes :
normal, standby and off-mode (see
Chapter 10.3.6)

Cross-Cutting

13. CHP: Package of measures (appropri-
ate market + policy conditions, grid ac-
cess,  appropriate calculation proce-

dures for quality CHP, independent ad-
vice..) (see Chapter 0)

14. Energy/CO2 taxation (with the excep-
tion of industrial branches engaged in
sufficiently ambitious negotiated
agreements/benchmarking covenants).
(see Chapter 0 in general and 10.8.9 in
particular). Taxation must be seen as a
complement to many other measures in
this list in order to prevent rebound ef-
fects. It is also considered in this report
that taxation can coexist with an emis-
sion trading scheme. Taxation levels
could be derived from the considera-
tion of budget coefficients (see Chapter
7.9 and Table 12-1)

Table 12-1. Admissible price increases at consumer level in potential scenarios

2012 2020 2012 2020
Industry 9% 9% 11% 16%
Residential 15% 23% 22% 31%
Tertiary 6% 13% 19% 33%
Transport 11% 20% 12% 28%

Benchmark Economic potential

15. A drastic change in budgets for R&,D
towards Energy Efficiency (mainly for
buildings and industry) + especially se-
rious budgets for Demonstration Proj-
ects (building sector + industry). (see
Chapter 5.9)

16. Permanent, competent information
desks (especially for professionals in
the building sector (architects and en-
gineers) and for industrial companies
(including promoting of EU-initiatives
such as Green Light, Motor Challenge,
…) (see Chapters 10.1, 10.2.1 and
10.5)

17. Information and sensibilisation for
households by a meshed network of
advisory centres, possibly fully incor-
porated into the obligatory yearly RUE
action plans of the electricity grid man-
agers (see details in Chapter 10.1, sec-
tion Informative/Educative Instru-
ments)

18. Monitoring and Evaluation of policy
measures (enough staff and resources
for especially controlling the Verifica-
tion Office for Benchmarking Agree-
ments, the future Energy Performance
Standards of Buildings, the Public
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Service Obligation, and the Energy Use
of Public Authorities) (all report, see
also point 20)

19. Much improved data collection (De-
tailed sectoral and even process yearly
energy balances, especially for industry
; measured End-Use Consumption Data
; yearly Ownership Data of Appliances
; …) (see Chapter 11)

20. Improved governance for energy effi-
ciency : This measures was not investi-
gated in this report, as it would need an
investigation on its own, with an inten-
sive interaction necessary between the
different stakeholders involved at the
regional and national level in energy
efficiency. Nevertheless, it came up
regularly in the discussions of the team
that one of the first obstacles for energy
efficiency is the largely non-
coordinated split of responsibilities
among the stakeholders. This issue also
arose in the course of the final confe r-
ence52 and it was therefore felt that

                                                
52 We thank to Mr. Philippe Tulkens from the BfP

to have pointed to this issue in detailed written
comments as a reaction to the final conference
on March 18. His short analysis points also to
related issues such as the fact that insufficient
resources might be the consequence of the split-
ting of forces as well as of the friction losses
due to different political parties with conflicting
views deciding on different parts of energy effi-
ciency. According to this latter point, the main
hurdle to an efficient program of control is the
fact that the authorities in charge of the control
are different from the ones that design or im-
plement the policies. A fortiori when the politi-
cal colour of the cabinets differ from one
authority to the other, the priorities assigned to
the services that performs the control are not
taking into account requests from another cabi-
net because the latter would receive the political
« gain » of the controls performed. If more syn-
ergies could be achieved in this process, budgets
and staff need not necessarily be increased. As a
suggestion, the short analysis by Mr. Tulkens
points to France, where the authorities decided
to establish special agencies on particular mat-

such a measure should be included in
the list. Specific recommendations with
respect this issue are difficult to pro-
vide before a thorough investigation.
However, as a trigger for discussion, it
is suggested to create a public energy
efficiency agency with one main insti-
tutional attachment and one site at the
federal level, as well as three regional
entities with an institutional link to the
regions. The federal agency would
have a role more in the conception and
the steering of the federal energy effi-
ciency policy, and the harmonisation of
- or with - the regional policies in this
domain, while the regional units would
have the double role to participate in
the regional policy conception and to
put into practice both regional policies
and the regional aspects of the federal
policy. Strong interaction between na-
tional and regional entities is neces-
sary. The difficulty being there that the
regional and national entities might de-
pend on authorities with a different po-
litical colour and conflicting views on
the policies to implement52. This prob-
lem has to be solved in a new govern-
ance scheme for energy efficiency.
Such an interaction could take the form
that staff at the federal level might be
mandated from the regional agencies,
for example in the same way as staff is
mandated to the International Energy
Agency.

Not included in this list are measures
concerning the lifecycle efficiency of ma-
terial and products as described in Chapter
10.9.5. Lifecycle efficiency of products
can be considered the "second leg" to en-

                                                                 
ters. These agencies have the responsibility on
the full spectrum of activities that policy making
in this sector involves.
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ergy efficiency next to direct energy sav-
ings.

Armory Lovins has used a nice picture
for our current attitude towards energy use:
it is as if we would take a bath with a plug
that only partially closes the water outlet
(see Figure 12-1). Figure 12-2 shows

schematically, how this plug could be fully
functional in 2080, and the important con-
tribution of material and product strategies
(but also of long-term R&D) to the repair-
ing of the plug.

Figure 12-1: Armory Lovins' Bathroom plug today

Figure 12-2: Armory Lovins' Bathroom plug 2080

Current State of Energy
Efficiency

No-regret
Potential 2020

Energy Efficiency
R/D 2040

Product/
Material Strategies
2080



References

315

13 References

Rapport de la Commission pour l’Analyse des
Modes de Production de l’Électricité et le
Redéploiement des Énergies (AMPERE) au
Secrétaire d’État à l’Énergie et au Développe-
ment durable, October 2000,
http://mineco.fgov.be/energy/ampere_commissi
on/home_fr.htm

FRDO-CFDD: Belgian Federal Council for Sus-
tainable Development
http://www.belspo.be/frdocfdd/en/frontpag.htm

                                                

Chapter 4

1 The EU ODYSSEE-SAVE Energy Efficiency
Indicators (see www.odyssee-indicators.org)

2 MURE (1998): Case study 1
http://www.mure2.com

Chapter 5.1

3 European Union Strategy for Sustainable De-
velopment

4 6th Environmental Action Plan

5 ICDO-CIDD: Federal Plan for Sustainable
Development 2000-2004, Interdepartmental
Commission for Sustainable Development,
2000
(http://www.icdo.fgov.be/pub/rapports.stm)

6 Ontwerp Vlaams Milieubeleidsplan 2003-2007,
http://www.milieubeleidsplan.be

7 Strategy of the European Union for the Imple-
mentation of the Kyoto Protocol

8 European Climate Change Programme, Report
June 2001
http://europa.eu.int/comm/environment/climat/
eccp.htm

9 European Commission: Communication from
the Commission on the implementation of the
first phase of the European Climate Change
Programme, COM(2001) 580 final, Brussels
23/10/2001

                                                                 
10 Plan National du Climat 2002-2012

http://www.olivierdeleuze.be/site/text/PLAN_
NATIONAL_CLIMAT_060302.doc

11 Belgium’s Third National Communication
under the United Nations Framework Conven-
tion on Climate Change, Ministry for Social
Affairs, Health and Environment, Federal De-
partment  of the Environment, Studies and Co-
ordination Office, April 2002
http://unfccc.int/resource/docs/natc/belnc3.pdf

12 Vlaams Klimaatbeleidsplan 2002-2005
http://www.mina.vlaanderen.be/wiedoetwat/am
inal/taken/aminabel/ontwerp_vlaams_klimaatb
eleidsplan.pdf

13 Plan d'action de la Région Wallonne en matière
de changement climatiques

14 European Energy Efficiency Action Plan

15 CO2 /REG Beleidsplan

16 Cabinet de José Daras, 2002, Plan pour la
Maîtrise Durable de l’Énergie à l’Horizon
2010 en Wallonie, Version de Mars 2002,
Ministère des Transports, de la Mobilité et de
l’Énergie
http://mrw.wallonie.be/dgtre/ENERGIE/INDE
X.HTML
http://daras.wallonie.be/pdf/plan03-2002.pdf

Chapter 5.2

17 Belgiu m building research institute, s.a., Sus-
tainable construction in Belgium, on-line avail-
able on: http://www.bbri.be

18 Vlaams Parlement, 19 March 2002, Commis-
sievergadering, on-line available on:
http://jsp.vlaamsparlement.be/htmldocs/htm-
vrg/317785.html

19 Vandroogenbroeck, F. (ANRE), October 2002,
Overzicht reglementering

20 Stevaert, S., 2001, Beleidsbrief energie 2002,
on-line available on:
http://www2.vlaanderen.be/ned/sites/beleidsbri
even/Stevaert/Energie.pdf



References

316

                                                                 
21 Vandroogenbroeck, F. (ANRE), 23 October

2002, Personal communication on the on-site
controls of insulation of dwellings

22 Belgium building research institute, 2000,
Algemeen geldende procedures voor de to-
epassing van de isolatie- en ventilatieregle-
mentering in gebouwen , on-line available on:
http://www.bbri.be/webcontrole/pdf/Deel2%20
Alg%20proc.0700N.pdf

23 ODE, 2002, Duurzame energie: wegwijzer
2002, on-line available on:
http://193.190.148.16/ned/sites/economie/energ
ie/documenten/wegwijs2002.pdf

24 European Union, 2001, Proposal for a directive
of the European parliament and of the council
on the energy performance of buildings, on-line
available on: http://europa.eu.int/eur-
lex/en/com/pdf/2001/en_501PC0226.pdf

25 Federale diensten voor het leefmilieu, 1993,
Council directive 93/76/EEC of 13 September
1993 to limit carbon dioxide emissions by im-
proving energy efficiency (SAVE)  (Art.2), on-
line available on:
http://www.environment.fgov.be/Root/tasks/at
mosphere/klim/pub/wet/eu/93-76-EEG_en.htm

26 Belgium building research institute, 2001, De
nieuwe EnergiePrestatieRegelgevingvoor ge-
bouwen in Vlaanderen, on-line available on:
http://www.bbri.be/antenne_norm/energie/pdf/
EPR_210301.pdf

27 Vlaams Parlement, 2002, Voorstel van decreet
houdende maatregelen tot naleving van de
eisen op het vlak van  de energieprestaties en
het binnenklimaat voor gebouwen en tot invo-
ering van een energieprestatiecertificaat , in-
formation obtained from Glorieux, E.

28 Vlaams Parlement, 2002, Stuk 15 (2002-2003)-
Nr. 8-I, on-line available on
http://jsp.vlaamsparlement.be/docs/stukken/200
2-2003/g15-8-I.pdf

29 Vlaams Parlement, 2002, Beleidsbrief energie:
beleidsprioriteiten 2002-2003, on-line available
on:
http://jsp.vlaamsparlement.be/docs/stukken/200
2-2003/g1413-1.pdf

30 Roelens , W. (ANRE), 2002, Personal Co m-
munication on EPS in Flanders

31 Vlaams Parlement, 2002, Voorstel van decreet
houdende maatregelen tot naleving van de
eisen op het vlak van  de energieprestaties en

                                                                 
het binnenklimaat voor gebouwen en tot
invoering van een energieprestatiecertificaat ,
information obtained from Glorieux, E.

32 Vlaams Parlement, 2002, Stuk 15 (2002-2003)-
Nr. 8-I, on-line available on
http://jsp.vlaamsparlement.be/docs/stukken/200
2-2003/g15-8-I.pdf

33 European Union, 2002, Council Directive
92/42/EEC of 21 May 1992 on efficiency re-
quirements for new hot-water boilers fired with
liquid or gaseous fuels, on-line available on:
http://www.europa.eu.int/smartapi/cgi/sga_doc
?smar-
tapi!celexapi!prod!CELEXnumdoc&lg=EN&n
umdoc=31992L0042&model=guichett

34 Belgisch Staatsblad, 18 March 1997, Koninklijk
besluit betreffende de rendementseisen voor
nieuwe olie- en gasgestookte centrale ver-
warmingsketels, on-line available on:
http://194.7.188.126/justice/index_nl.htm

35 MURE, 1999, Impact of the introduction of the
EU Boiler Directive 92/42/EEC, on-line avail-
able on: http://www.mure2.com/Case2.pdf

36 Administration de l’énergie, 2002, Avis tech-
nique rédigé par les membres du groupe
CONCERE, Groupe de travail “déduction fis-
cale”, personal communication of Mr. Ferdi-
nand

37 ANRE, 2002, BTW-tarief bij renovatie, on-line
available on: http://www.energiesparen.be

38 Ministry of Finances, 2002, BTW van 6%voor
de renovatie van woningen, on-line available
on:
http://minfin.fgov.be/portail1/nl/brochure/pdf/2
002renovatie_sec.pdf

39 Ministerie van de Vlaamse Gemeenschap,
2001, Duurzame energie, Brussel

40 Vlaamse overheid, 2002, Vlaamse overheid
investeert in fotovoltaïsche panelen , on-line
available on:
http://www2.vlaanderen.be/ned/sites/economie/
energie/energiesparen/nieuws.htm#investeringp
v

41 Vlaamse overheid, 2002, subsidies voor
fotovoltaïsche panelen uitgeput , on-line
available on:
http://www2.vlaanderen.be/ned/sites/economie/
energie/energiesparen/nieuws.htm#subsidiespv
uitgeput



References

317

                                                                 
42 Vlaamse overheid, 2002, De

nieuwbouwpremie, on-line available on:
http://www2.vlaanderen.be/ned/sites/infolijn/u_
vraagt/nieuwbouwpremie.html

43 Vlaamse overheid, 2002, De renovatiepremie,
on-line available on:
http://www2.vlaanderen.be/ned/sites/infolijn/u_
vraagt/renovatiepremie.html

44 Direction Générale des Technologies, de la
Recherche et de l’Energie, 2002, Régime de
subvention Mebar II, on-line available on:
http://www.environment.fgov.be/Root/tasks/at
mosphere/klim/pub/wet/wal/bwr981223_nl.htm

45 Ministry of Social Affairs, Health and envi-
ronment, 1999, Besluit van de Waalse Regering
waarbij toelagen worden verleend aan gezin-
nen met een bescheiden inkomen ter bevorder-
ing van rationeel en efficiënt energiegebruik
(23.12.1998), on-line available on:
http://www.environment.fgov.be/Root/tasks/at
mosphere/klim/pub/wet/wal/bwr981223_nl.htm

46 Soltherm Europe, 2002, Local initiatives, on-
line available on:
http://www.mysolar.com/soltherm/initiatives.ht
m

47 Soltherm Europe, 2002, Soltherm Europe ge-
lanceerd , on-line available on:
http://www.mysolar.com/soltherm/pressrelease
01_nl.htm

48 ODE, 2002, Subsidieregeling voor thermische
zonn-energie, on-line available on:
http://www.ode.be/pages/subsidies_zonneenerg
ie.htm

49 Soltherm, 2002, Les Primes des Pouvoirs Pub-
lics pour les Chauffe-eau solaires, on-line
available on:
http://www.soltherm.be/particulier.htm#primes
ces

50 Soltherm, 2002, SOLTHERM Plan d’Action
general, on-line available on:
http://www.soltherm.be/abstract.pdf

51 Belgisch Staatsblad, 3 June 1999, Arrêté du
Gouvernement de la Région de Bruxelles-
Capitale modifiant l’arrêté royal du 10 février
1983 portant des mesures d’encouragement à
l’utilisation rationnelle de l’énergie (p. 47881) ,
on-line available on:
http://194.7.188.126/justice/index_nl.htm

52 Bouwinfo.be, 16 October 2002, Brussel wil 12
000 gezinnen met zonneboiler, on-line available

                                                                 
on:
http://www.bouwinfo.be/article.asp?action=rea
d&id=720

53 Vlaamse overheid, 1999, Beleidsbrief energie,
on-line available on:
http://www2.vlaanderen.be/ned/sites/economie/
brochures/99belenergie/h06.htm

54 Maes, G. , Personal Communication about the
REG-fund and the new result commitment im-
posed by the Flemish government

55 Vanlommel, G., 1998, Energie & Milieu, REG-
acties van de Belgische elektriciteitsverdelers
in de huishoudelijke sector, nr. 5, p. 241-245

56 Vireg, 2002, Evaluatie van de REG-acties van
de elektriciteitscommunales, on-line available
on: http://www/vireg.be/a-
plan/verleden/eval19698.htm

57 Electrabel, 2000, Jaarverslag 1999, Brussel

58 Electrabel, 2001, Jaarverslag 2000, Brussel

59 Vireg, 24 October 2002, Personal communica-
tion on the evaluation of RUE fund

60 Vanlommel, G., 22 October 2002, Personal
Communication about the establishment and
the resources of the different energy funds in
Belgium

61 European Union, 1997, Directive 96/92/EC
concerning common rules for the internal mar-
ket in electricity, on-line available on:
http://europa.eu.int/smartapi/cgi/sga_doc?smart
api!celexapi!prod!CELEXnumdoc&lg=en&nu
mdoc=31996L0092&model=guichett

62 Vlaams Parlement, 2002, Beleidsbrief energie:
beleidsprioriteiten 2002-2003, on-line available
on:
http://jsp.vlaamsparlement.be/docs/stukken/200
2-2003/g1413-1.pdf

63 Stevaert, S., 2001, Beleidsbrief energie 2002,
on-line available on:
http://www2.vlaanderen.be/ned/sites/beleidsbri
even/Stevaert/Energie.pdf

64 Vlaamse Regering, 2002, Besluit van de
Vlaamse regering van 29 maart 2002 inzake de
openbarediensverplichtingen ter bevordering
van het rationeel energiegebruik

65 VREG, 2000, De ordonnantie van 19 juli 2001
betreffende de organisatie van de elektric-
iteitsmarkt in het Brussels Hoofdstedelijk Ge-
west, on-line available on:



References

318

                                                                 
http://194.7.188.126/cgi_loi/loi_a1.pl?DETAIL
=2001071901/N&caller=list&row_id=1&nume
ro=4&rech=7&cn=2001071901&la=N&cherch
er=t&language=nl&trier=afkondiging&choix1
=EN&choix2=EN&ddda=2001&tri=dd+AS+R
ANK+&dddj=19&dt=ORDONNANTIE+(BRU
SSEL)+-&dddm=07&nl=n&set1 and
http://just.fgov.be/index_nl.htm

66 CWAPE, 2001, Décret de 12 avril 2001 relatif
à l'organisation du marché régional de l'élec-
tricité (1), on-line available on:
http://www.cwape.be/pdf/Décret%20elec%20fr
ançais.pdf

67 CWAPE, 2001, Ouverture du Marché de
l’électricité: la protection de l’environnement,
on-line available on:
http://www.cwape.be/ouvelcB.html#protectenv

68 European Union, 1998, Directive 98/30/EC of
22 June 1998 concerning common rules for the
internal market in natural gas, on-line avail-
able on: http://europa.eu.int/eur-
lex/pri/en/oj/dat/1998/l_204/l_20419980721en
00010012.pdf

69 CWAPE, 2002, Projet de décret relatif à
l’organisation du marché régional du gaz, on-
line available on:
http://www.cwape.be/pdf/decretgaz.pdf

70 VREG, 2001, Decreet van 6 juni 2001
houdende de organisatie van de gasmarkt, on-
line available on: http://212.123.19.141/cgi-
bin/toonfiche.exe?nr=8732&tab=0

71 ANRE, 2002, Het Vlaams energiebeleid: cam-
pagnes voor REG, on-line available on:
www.energiesparen.be

72 Vereecke, J., 21 October 2002, Personal com-
munication about the establishment of the En-
ergy fund and its resources

73 Direction Générale des Technologies, de la
Recherche et de l’Energie, 2002, Les Guichets
de l’Energie: présentation, on-line available
on:
http://mrw.wallonie.be/dgtre/guichets/Presentat
ion/body_presentation.html#Titre

74 CWAPE, 2002, Projet de décret relatif à
l’organisation du marché régional du gaz, on-
line available on:
http://www.cwape.be/pdf/decretgaz.pdf

75 Direction Générale des Technologies, de la
Recherche et de l’Energie, 2002, Les Guichets
de l’Energie: présentation, on-line available

                                                                 
on:
http://mrw.wallonie.be/dgtre/guichets/Presentat
ion/body_presentation.html#Titre

76 Institut Wallon, s.a., Overview of policy in-
struments in Belgium, personnal communica-
tion from Némry, F.

77 Energies renouvelables en Ligne, 2002, Des
facilitateurs en region wallonne, on-line avail-
able on:
http://users.skynet.be/apere/EREL/fiches/Diver
s/Facil.pdf

78 ABEA, 2002, on-line available on:
http://www.curbain.be/

79 ABEA, 2002, De week van de energie, on-line
available on: http://www.week-energie.be/

80 Urban Centre/ Le Centre Urbain, 2002, Jaarv-
erslag werkjaar 2001, provided by Deruwe, E.
of the Urban Centre

81 ABEA, 2002, Rapport d’activités 2001, pro-
vided by Willaerts, E. of the Urban Centre

82 ANRE, 2002, Het Vlaams energiebeleid: cam-
pagnes voor REG, on-line available on:
www.energiesparen.be

Chapter 5.3

83 Onderzoek naar de energiebesparingseffecten
van de REG-acties van de elektriciteitsdis-
tributiesector in Vlaanderen – Analyse en aan-
bevelingen. 3E / HIVA, Brussels, june 2002,
studie in opdracht van de ANRE

84 J. Herremans, Experiences with EE-DSM by
electricity and gas companies in Belgium.
SAVE-BEST Workshop, 22/01/2003

85 Organisation of Sustainable Energy ODE, per-
sonal communication, own calculations

86 Eddy Dubois, Energy Division University of
Mons, written communication 8 January 2003

87 Eric Suplis (MRW, Direction générale de la
Technologie, de la Recherche et de l’Energie),
written communication 24 January 2003

88 Calculations by the energy consulting group
Cenergie, 04-11-2002

89 VIPA, Evaluatiecriteria m.b.t. ecologisch bou-
wen ter beoordeling van de aanvragen voor
investeringssubsidies in het kader van de VIPA-
reglementering , 2002



References

319

                                                                 
90 Belgisch Staatsblad / Moniteur Belge 04 May

2002

91   Flanders’ Administration of Energy (ANRE-
VIREG), Personal communication 07/02/03

92 Energie Efficiency-Programma
Rijkshuisvesting 1991-2000 – Eindverslag.
Ministerie van Volkshuisvesting, Ruimtelijke
Ordening and Milieubeheer (VROM),
Rijksgebouwendienst, Den Haag, January 2002

Chapter 5.4

93 ECU (1998) Cool labels. Evaluation of the first
three years of the EU Energy Label of cold ap-
pliances. Environmental Change Unit, Univer-
sity of Oxford, UK

94 CADENCE (2000) Lower carbon futures.  En-
vironmental Change Institute, University of
Oxford, UK

Chapter 5.6

95 Stevaert, S.: Beleidsnota Energie 2000-2004,
Vlaamse Regering, p.12
(http://www2.vlaanderen.be/ned/sites/regering/
beleidsnota/energie.pdf)

96 WEC (2001): Energy Efficiency Policies and
Indicators, World Energy Council, London,
October 2001
http://www.worldenergy.org/wec-
geis/publications/reports/eepi/foreword/forewor
d.asp

97 Fenna, G.: An analysis of financial measures
across the EU. MURE Database Case Study 4,
April 1999
(http://www.mure2.com/Casestud.htm#MURE
case studies)

98 Wade, J.; Wiltshire, V. and Scrase, I.: National
and Local Employment Impacts of Energy Ef-
ficiency Investment Programmes, Final report
to the Commission SAVE contract
XVII/4.1031/D/97-032, Volume 1: Summary
Report, Association for the Conservation of
Energy ACE, London, April 2000
(http://www.ukace.org/pubs/reportfo/SAVEjob
s.pdf)

99 Farla, J. and K. Blok, Energy Conservation
Investments of Firms: Analysis of Investments
in Energy Efficiency in the Netherlands in the
1980's, in Pre-proceedings of the 1995 ACEEE
Summer Study on Energy Efficiency in Indus-
try, August 1-4, 1995, Grand Island, NY, USA,

                                                                 
The American Council for an Energy-efficient
Economy, 1995, 14 pages (95053).

100 Martijn G. Rietbergen, Jacco C.M. Farla and
Kornelis Blok: Do Agreements Enhance En-
ergy Efficiency Improvement? Analysing the
Actual Outcome of Long-Term Agreements on
Industrial Energy Efficiency Improvement in
the Netherlands, Faculty of Chemistry, De-
partment of Science, Technology and Society,
Utrecht University. Paper presented at the IEA
workshop Government-Industry Cooperation to
Improve Energy-efficiency and the Enviro n-
ment Through Voluntary Action, 22 February
2001, Washington DC
(www.iea.org/workshop/gov/govhig.pdf,
govcb.pdf and govcbpr.pdf)

101 Glasbergen P, Das MC, Driessen PPJ, Haber-
mehl N, Vermeulen WJV, Blok K, Farla JCM,
Korevaar EM: Evaluatie meerjarenafspraken
over energie-efficiency (Evaluation of long-
term agreements on energy efficiency). Utrecht
(The Netherlands): Utrecht University, De-
partment of Science, Technology and Society
& Department of Environmental Science, 1997.
(http://www.chem.uu.nl/nws/www/publica/970
63.htm)

102 Larsen, A. The Assessment of Voluntary Pro-
grams in Selected Countries: Findings from the
VAIE Project, AKF, Denmark. Paper presented
at the IEA workshop Government-Industry Co-
operation to Improve Energy-efficiency and the
Environment Through Voluntary Action, 22
February 2001, Washington DC
(www.iea.org/workshop/gov/govalpr.pdf)

103 Eichhammer, W. and Jochem, E.: Voluntary
agreements for the reduction of CO2 green-
house gas emissions in Germany and their re-
cent first evaluation, CAVA Working Papers
N°98/11/8, January 1999, presented at the
CAVA workshop The World-wide Use of
Voluntary Approaches: State of the Art and
National Patterns, Ghent Nov. 26-27, 1999 

http://allserv.rug.ac.be/~mdeclerc/CMM/CAV
A/papers/eichhammer.pdf

104 Highlights of the IEA workshop Government-
Industry Cooperation to Improve Energy-
efficiency and the Environment Through Vol-
untary Action, 22 February 2001, Washington
DC (www.iea.org/workshop/gov/govhig.pdf)



References

320

                                                                 
Chapter 5.7

105 EUROSTAT Working Group “Combined Heat
and Power Statistics”, provided through Institut
Wallon.

106 COGEN Vlaanderen: WKK met motoren en
turbines in Vlaanderen: stand van zaken 2001,
22p.

107 Verbruggen A., Couder J.: Tradable Green
Certificates in Belgium (Flanders) , STEM,
2002 (presented at ENER forum 3, Budapest,
June 5-6, 2002), 
www.eu.fhg.de/ENER/enerhome.html.

108 Verbruggen A. (1992) “Energiebeleid ter be-
strijding van het broeikaseffect”, Foundation
King Baudouin, January 1992, 63p.

109 Keepin B. and G. Kats “Greenhouse Warming.
Comparartive Analysis of Nuclear and Effi-
ciency Abatement Strategies”, Energy Policy,
December 1988, pp.538-561.

110 Sachs W., Loske R., Linz M. Et al „Greening
the North. A Post-Industrial Blueprint for Ecol-
ogy and Equity”, ZED Books, London, New
York, 2000, p.38.

111 Verbruggen A. “Energiebeleid ter Bestrijding
van het Broeikaseffect”, University of Antwerp
and Foundation King Baudouin, 1990, 62p.

Chapter 5.8

112 Internationale samenwerking en instrumenten
voor de besluitvorming in het klimaatbeleid –
Bernheim, Belgium, August 2001

113 Belgium’s Third National Communication
under the UNFCCC, April 2002

114 Third National Communication under the
UNFCCC, France 2001

115 Cost-Benefit Analysis of Energy Consultation
Programmes for Private Households – ISI,
Karlsruhe, Germany, 1998

116 2nd NC of Germany, April 1997

117 Third National Communication on Climate
Change Policies, Ministry of Housing, Spatial
Planning and the Environment, The Hague, the
Netherlands, October 2001

118 Third Netherlands’ National Communication
on Climate Change Policies, October 2001

                                                                 
119 Evaluatienota Klimaatbeleid, Ministerie van

VROM, Den Haag, Nederland, February 2002

120 The UK’s Third National Communication
under the UNFCCC, 2001

121 The guide to Change Energy Related Behav-
iour, H. Greer et al., 2001

122 Second National Communication to the
UNFCCC, April 1997

123 Third Communication to the UNFCCC, 2002.

124 The Netherlands’ Third Communication to the
UNFCCC, 2001

125 Afspraken werken: Evaluatie MJA over Ener-
gie-Efficiency, P. Glasbergen et al., Utrecht,
november 1997

126 Convenant Benchmarking energie efficiency –
Tussenstand februari 2002

127 Bestrijding uitstoot broeikasgassen, rapport nr.
2, Den Haag, 2002.

128 The UK’s Third National Co mmunication
under the United Nations Framework Conven-
tion on Climate Change – DEFRA,  London
2001

129 Energiebesparing op Maat – 2e editie. Effec-
tiviteit van beleidsinstrumenten op het ener-
giegedrag van eindgebruikers. Piers Consul-
tancy B.V., Den Haag, januari 1994.

130 Flemish Administration of Energy, personal
communication 10/2002

131  Direction Générale des Technologies, de la
Recherche et de l’Energie, 2002, PIMENT, on-
line available on:
http://energie.wallonie.be/dyn/14/page1.ihtml?I
D_SITE=14&ID_CATEGORIE=269&ID_AR
TICLE=212&NOM_CATEGORIE=0FBD&C
AT=1&MODE=MAIN&PROFILS

132 European Environment Agency: Greenhouse
gas inventories 1990-2000

Chapter 6

133 Eichhammer et al. (2001): Greenhouse gas
reductions in Germany and the UK - Coinci-
dence or policy induced? An analysis for inter-
national climate policy. Study on behalf of the
German Federal Ministry of the Environment
(BMU) and the German Federal Environmental
Agency (UBA), Report prepared for the 6th



References

321

                                                                 
Conference of the Parties (COP 6 bis), Bonn,
Germany, July 16 - 27, 2001

Chapter 7

134 Cremer, C. et al. (2003): Der Einfluss mod-
erner Gerätegenerationen der Informations-
und Kommunikationstechnik auf den Ener-
gieverbrauch in Deutschland bis zum Jahr
2010 – Möglichkeiten zur Erhöhung der Ener-
gieeffizienz und zur Energieeinsparung in die-
sen Bereichen. Study on behalf of the German
Ministry of Economics and Labour. English
Summary available. Karlsruhe/Zürich: Fraun-
hofer ISI, January 2003

Chapter 10.1

135 Eurima, 2003, The contribution of Mineral
Wool and other Thermal Insulation Materials
to Energy Saving and Climate Protection in
Europe, on-line available on:
http://www.eurima.org/downloads/brochure_ec
ofys_final.pdf

136 OFGEM: (Office of Gas and Electricity Mar-
kets)
http://www.ofgem.gov.uk/ofgem/index.jsp,
chose energy efficiency

137 Dutch government - Tweede Kamer der Staten-
Generaal, 2002, Nota over de toestand van ’s
Rijks financiën: kamerstuk 2002-2003 , 28600,
nr. 2, on-line available on:
http://www.nederland.nl/op/index.html

138 Dutch government - Ministerie van Volkshuis-
vesting, Ruimtelijke Ordening en Milieubeheer,
2003, Tijdelijke regeling energiepremies 2003,
on-line available on:
http://www.nederland.nl/op/index.html

139 Dutch government - Tweede Kamer der Staten-
Generaal, 2002, Evaluatienota klimaatbeleid:
kamerstuk 2001-2002, 28240, nr. 2, on-line
available on: http://overheid-op.sdu.nl/cgi-
bin/showdoc/pos=2/session=anonymous@3A1
490759668/query=1/action=pdf/KST59694.pdf

140 Dutch government - Ministerie van Volkshuis-
vesting, Ruimtelijke Ordening en Milieubeheer,
2003, Energieprestatieadvies (EPA) , on-line
available on:
http://www.vrom.nl/pagina.html?id=4290 and
http://www.vrom.nl/pagina.html?id=7503

                                                                 
141 Henryson, J., T., Håkansson, J., Pyrko, 2000,

Energy efficiency in buildings through infor-
mation- Swedish perspective, Energy Policy,
Vol. 28, nr. 2, p. 169-180

142 Kosonene, R., J., Shemeikka, s.a., The use of a
simple simulation tool for energy analysis, on-
line available on:
http://www.hvac.okstate.edu/pdfs/bs97/papers/
P103.PDF

Chapter 10.2

143 http://www.samenwerkingsovereenkomst.be/

144 Stevaert, S., 2001, Beleidsbrief energie 2002,
on-line available on:
http://www2.vlaanderen.be/ned/sites/beleidsbri
even/Stevaert/Energie.pdf

145 www.enper.org

146 www.epn.novem.nl

147 http://www.nen.nl/nl/act/spec/epc/

Chapter 10.3

148 Market Transformation Policy Information
Forum.  www.mtpif.com. Accessed March
2003.

149 DECADE (1997b) DECADE - 2MtC. Two
million tonnes of carbon. Environmental
Change Unit, University of Oxford, UK.

150 Ademe (2000) Monitoring of energy efficiency
trends for refrigerators, freezers, washing ma-
chines, washer-dryers and household lamps
sold in the EU. SAVE contract no.
XVII/4.1031/Z/99-216, Ademe, France.

151 NOVEM (2001) Revision of energy labelling
and targets washing machines. Novem, Neth-
erlands.

152 DELight (1998) Domestic efficient lighting.
Environmental Change Unit, University of Ox-
ford, UK.

153 Meier, A., Huber, W., Rosen, K. (1998): Re-
ducing Leaking Electricity to 1 Watt. Lawrence
Berkeley National Laboratory Report 42108 

http://eetd.lbl.gov/EA/Reports/42108/



References

322

                                                                 
Chapter 10.5

154 http://www.benchmarking.be/en/ conve-
nant.html

155 AEA Technology, FhG-ISI, Utrecht University:
Study on Energy Management and Optimis a-
tion in Industry
http://europa.eu.int/comm/environment/ippc/in
dex.htm (under “IPPC-related documents”)

156 End-use energy efficiency activities at the
European Commission Joint Research Centre,
Institute for Environment and Sustainability, 
http://energyefficiency.jrc.cec.eu.int/

157 Three new Community energy efficiency vol-
untary programmes: GreenLight, MotorChal-
lenge, E2MAS, Paolo Bertoldi, Joint Research
Centre, 
http://www.eurelectric.org/docs/2001-030-
0440-7.pdf.

158 COM (96) 561 final; Recommendation
96/733/EC, 1996 O.J. No. L 333/59

159 Final report and handbook e3-Bench on behalf
of the German Technical Society GTZ (Ger-
many) and Department of Energy Development
and Promotion DEDP (Thailand), FhG-ISI,
Karlsruhe, 2002

Chapter 10.6

160 Huber et al 2002; Verbruggen 2003

161 Vlaamse Regering ‘Ontwerp van besluit van de
Vlaamse regering houdende de openbare di-
enstverplichting ter bevordering van de elek-
tric-iteitsopwekking in kwalitatieve warmtek-
rachtin-stallaties’, 19 april 2002.

Chapter 10.8

162 Nielsen, L., 2000, Experiences with the Danish
CO2-Tax scheme for industry and the commer-
cial sector and its evaluation, Workshop on
Best Practices in Policies and Measures, 11-13
April 2000 Copenhagen

163 Bossier F., Bracke I., Vanhorebeek, F., 2002,
The impacts of energy and carbon taxation in
Belgium – Working paper – Federal Plan Bu-
reau

164 André Decoster and Frederic Vermeulen, 2002,
Studie van de gevolgen van een energie-CO2

                                                                 
taks op gezinnen (Study on the impacts of en-
ergy-CO2 taxes on households)

165 Commission européenne, Proposition de Di-
rective Instaurant une taxe sur les émissions de
dioxyde de carbone et sur l'énergie",
1992,COM(92)226 final

166 Commission européenne, Proposition de direc-
tive du Conseil restructurant le cadre com-
munautaire de taxation des produits énergé-
tiques, " COM(97)30 final

167 Institut pour un Développement Durable, In-
stitut Wallon, 1998, La lutte contre l'effet de
serre : les impacts en Wallonie d'une taxe sur
les énergies non renouvelables - Synthèse

168 Loi du 10 août 2001 portant réforme de l'impôt
des personnes physiques et arrêté royal du 20
décembre 2002 modifiant , en matière de
réduction d'impôt pour des dépenses faites en
vue d'économiser l'énergie dans une habitation,
AR/CIR 92

169 EU, 2002, Directive of the European Parlia-
ment and of the Council establishing a scheme
for greenhouse gas emission allowance trading
within the Community and amending Council
Directive 96/61/EC (****)

170 Ancillary benefits and costs of GHG mitigation,
Proceedings of an IPCC Co-sponsored work-
shop held on 27-29 March 2000, OECD, Re-
sources for the future, World Resource Insti-
tute, Climate Institute

171 OECD, 2001, Environmentally related taxes in
OECD, Issues and strategies

172 Proost S., Van Regemorter D., 2000, How to
achieve the Kyoto Target in Belgium - model-
ling methodology and some results, Working
Paper n°2000-9

173 Bossier, F., Bracke I., Callens I., de Beer de
Laer H., Vanhorebeek F., Van Ierland W., &
ECONOTEC, 2001, Evaluation de l'impact des
mesures fiscales et non fiscales sur les émis-
sions de CO2 , Working paper 9-01

174 Capros, P., Kouvaritakis, N., Mantzos, L.,
2000, Economic evaluation of sectoral emis-
sion reduction objectives for climate change :
top-down analysis of GHG emission reduction
possibilities in the EU.

175 Bureau du Plan, 2003 « Effets économiques de
diverses modalités d’accroissement des taxe sur
l’énergie en Belgique »



References

323

                                                                 
176 André Decoster en Frederic Vermeulen, CES-

KULeuven, 2002, Studie van de gevolgen van
een energie-CO2-taks op gezinnen

177 S. Speck and P. Ekins, 2000, Recent trends in
the Application of Economic Instruments in EU
Member States plus Norway and Switzerland
and an Overview of Economic Instruments in
Central and Eastern Europe, report for the EU
Commission - DG Env.

178 Ministère des Finances, Memento fiscal, chap-
ter 7 " Les droits d'accise", website
"http://minfin.fgov.be/fr_memento/207.html

179 Stefan Speck, a database of environmental
taxes and charges,
http://europa.eu.int/comm/environment/enveco/
env_database/database.htm

180 Policies for Ecological Tax Reform : Assess-
ment of Social Responses (PETRAS) : project
involving the University of Surrey (UK), the
Wuppertal Institute (Germany), AKF - Institute
of Local Government Studies (DK), National
University of Ireland (Ireland), the Centre for
Industrial Economy (France): see
http://www.soc.surrey.ac.uk/petras/

181 A. Dahl, K. Hansen, A. Larsen (AKF), 2002,
Policies for ecological tax reform : assessment
of social responses (see
http://www.soc.surrey.ac.uk/petras/)

182 Dresner S., Gilbert N., Tackson T., 2002, Brit-
ish Responses to Environmental Reform, see
http://www.soc.surrey.ac.uk/petras/

183 OECD, 2000, Greening tax mixes in OECD
countries : a preliminary assessment
(COM/ENV/EPOC/DAFFE/CFA(99)112/Final

184 source : MURE database

185 B. Meyer, 2002, The effects of environmental
fiscal reform in Germany : a simulation study
(http://www.gws-os.de)

Chapter 10.9

186 Nemry F., Thollier K. (IW), Jansen B., Theunis
J. (Vito), 2002, Identifying key products for the
federal product policy, for the Federal Services
for the Environment, and partly financed by the
OSTC

ts187 Nemry F., Theunis J., Bréchet J., Lopez P.,
2001, Reduction of greenhouse gas emissions
and material flows, Final report, OSTC project

                                                                 
188 IW, Vito, Integrating climate, resource and

waste policies through a product policy, On-
going OSTC project (2002-2004)

189 Jochem E., Energieeffizienzpotenziale durch
verstärkte Kreislaufwirtschaft sowie bessere
Material- und intensivere Produktnutzung,
Chapter 4.2.9 Report to the Enquête Commis-
sion of the Germany Parliament 2002

190 W. Eichhammer: Impact of recycling of energy
intensive products on energy efficiency. Od-
yssee working paper, 28/02/2000

191 Heyde, M.; Nürrenbach, T.: Kunststoffeinsatz
im Automobilbau –Abschätzung zu Auswir-
kungen auf den Primärenergiebedarf und kli-
marelevante Emissionen, Fraunhofer-IVV,
Freising (1999)

192 United Nation Development Program, 1998,
Human Development Report, Consumption for
Human Development

Chapter 11

193 Institut Wallon, Vito, 2003, Comparaison entre
le bilan du Ministère des Affaires Economiques
et le bilan agrégé des bilans régionaux - Ver-
gelijking tussen de balans van het Ministerie
van Economische Zaken en de samenvoeging
van de gewestelijke balansen, for the Ministry
for Economic Affairs

194 Nationaal Instituut for Statistics, 2001, Industry
and construction sector: Construction and
housing 1999/2000 (Industrie en bouwnijver-
heid: Bouwnijverheiden huisvesting
1999/2000), Brussels


