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1 Executive Summary

This report contains the national case study of The Netherlands for the Intelligent En-
ergy Europe project Monitoring of energy efficiency in the EU27 countries, Norway and
Croatia (ODYSSEE-MURE).

It presents the recent energy efficiency trends in the Netherlands on the basis of indi-
cators extracted from the ODYSSEE database that contains data up to 2007.

GDP growth from 2003 until 2007 was 2.8% per year on average. This follows a period
of low growth between 2000 and 2003 at 0.8%. Private consumption followed the GDP
trend until 2003, but was lagging behind in more recent years. Energy consumption
growth has been lower since 1996; before that year it was 2.5% per year, after 1996 it
was only 0.5%. The share of energy consumption by the transport and services sector
has become higher compared to 1990. The share of the industrial sector has become
lower and that of the residential sector much lower. Natural gas consumption has de-
creased because of more efficient heating and higher temperatures in recent years.
Electricity consumption has increased. The share of renewable energy remains small.
The energy efficiency for the industrial, transport and residential sectors combined has
been improving steadily from 1990-2007, with an average annual improvement of
1.2%.

Industrial production (measured in added value) grew at half the speed of that of GDP.
Half of the industrial sector consists of chemical industry, a subsector that made con-
siderable progress. Important policy measures in effect are Long Term Agreements
and the Benchmarking Covenant.

Transport only shows a modest improvement of efficiency. In goods transport a higher
share of light duty vehicles causes a lower overall efficiency. With cars, the higher effi-
ciency of engines, enforced by vehicle standards, was compensated by higher vehicle
weight.

In households the efficiency of space heating, which makes up 70% of the energy con-
sumption in, has improved considerably. Energy labels for appliances have been effec-
tive, but the higher penetration of large electrical appliances compensated their higher
efficiency. All in all, the efficiency in households improved with 1.8% per year on aver-
age between 1990 and 2007.

Data for the tertiary sector are scarce, which makes it hard to draw firm conclusions.
One can still conclude that energy intensity has not changed much over the past years,
but energy use per employee did increase.
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A new policy program called “Clean and Efficient” (Dutch: “Schoon en Zuinig”) was
introduced by the government in 2007. Because this report includes data up to 2007,
the quantitative effects are not yet known.



2 The Background to Energy Efficiency

2.1 Overall economic context

The average economic growth from 1990 until 2007 was about 2.6% annually. This
period can be divided into four parts with quite different growth numbers. From 1990
until 1993 growth was 1.8% per year. Between 1993 and 1999 economic growth was
very high with 3.7% on average and with a maximum of 4.7% in 1999. After 2000 this
growth came to a halt with almost no growth in 2002. Over the period 2000-2003 the
economic growth was about 0.8%. Finally, the average growth over the period 2003-
2007 was again higher at 2.8% per year.

The 1993-2000 period showed a rapid progression of the industrial production (2.4 %
per year). This marks a break compared to the period 1990-1993 when the average
industrial growth was much lower. After 2001 growth was around zero in 2002 and
even negative with -1.8% in 2003. Despite the decline in production around 2003, the
average growth in industrial production from 2000 to 2007 amounted to 0.9% per year
thanks to higher growth, with a peak in 2007 at 2.9%. Over the complete 1990-2007
period, the industry production grew with half the speed of that of GDP.

Over the 1990-2007 period private consumption grew by 2.2% per year on average.
The 1995-2000 timeframe shows a very high growth of 4.4%, while from 2000 to 2007
the average growth was only 0.9%. Private consumption closely followed the GDP
trend until 2003, but started to lag behind in more recent years.
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Figure 2-1 Macro economic developments in the Netherlands, 1990 - 2007
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2.2 Energy consumption trends: by fuel and by sector

Between 1990 and 2007, the final energy consumption increased with approximately
1.1% a year. The year 1996 seems to be a turning point. Not only the year itself is ex-
ceptional because of a cold winter, it also divides the period 1990-1995 with more than
2.5% and 1997-2007 with less than 0.5% annual increase in energy consumption.

Especially the share of natural gas in total consumption has decreased during the last
17 years (from 50% in 1990 to 38% in 2007). This can be explained by more efficient
heating equipment and by the warmer climate, which is illustrated by the average
number of degree-days per year (1990-1995: 2916 compared to 2752 on average
from 2000 to 2007).

In contrast with natural gas the market share of electricity in the final consumption
grew from 14% in 1990 to 17% in 2007. If we don't take into account non-energy use in
metal production, coal is of minor importance in the Dutch energy mix. The share of
renewable energy is increasing but remains small. Heat has been increasing from 1%
in 1990 to 6% in 2007.
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Figure 2-2 Final energy consumption 1990 — 2007

With respect to the distribution of the final consumption by sector (non-energy uses
excluded), the most important feature is the increasing role of transport (23% in 1990
compared to 29% in 2007) and the services sector (growing from 11% in 1990 to 15%



in 2007). The share of the residential sector decreased substantially from 22% to 17%.
The contribution of industry decreased slightly from 34% to 32% and agriculture de-
creased from 9% to 6%.
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Figure 2-3 Final energy consumption by sector

2.3 The policy background to energy efficiency

The Dutch government published a new Energy Report in 2008. It states that a funda-
mental change in the energy supply is necessary to face global challenges in this area:
rising energy demand and CO, emissions that lead to higher energy prices. The gov-
ernment wants the energy supply to be cleaner, smarter and more varied. 7 billion euro
will be invested in the energy supply system until 2011, international energy policy will
be intensified and policy measures will be adapted to improve energy markets and
stimulate investments. Together with commercial partners the Dutch government will
expand the natural gas hub, develop the North Sea as a renewable energy source and
will take action for the development of a smart and flexible energy infrastructure.

The “Clean and Efficient” programme

In 2007 the “Clean and Efficient” programme was launched. Its goals are to reduce
greenhouse gas emissions (mainly CO,) with 30% in 2020 compared with 1990, to in-
crease annual energy savings from 1% to 2% during the next few years, and to in-
crease the share of renewable energy to 20% in 2020. It is a package of measures that
can be implemented in the short term. It consists of three waves. The first wave is a
collection of measures that have already been developed, but have not been imple-
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mented yet. The second wave is faster development of options that still need some
development time, like innovations that need to be sped up. The third wave is an inno-
vation agenda for the medium and long term, among others by an intensified continua-
tion of the energy transition. The programme uses a mix of instruments to achieve its
objectives:

- Financial instruments: the European Emission Trading Scheme (ETS) to reduce
CO; emissions

- Normative measures for energy efficiency, CO, emissions and sustainability
- Instruments to stimulate innovation
- Temporary stimuli like subsidies for renewable energy or fiscal stimuli
- International climate and energy diplomacy
The Clean and Efficient programme includes measures for all sectors.

Measures for the built environment include measures for new and for existing buildings.
Some measures for existing buildings.

A sector that is included in Clean and Efficient but is no part of this study is the energy
sector. Sustainable energy and CHP are stimulated. There is a lot of attention for the
efficient use of heat. Extra wind power has been planned, both on land and at sea. The
electricity grid will get a higher capacity and will be better connected to neighbouring
countries. There will be demonstration projects for CCS.

For the large industrial companies, the emission trading scheme ETS is leading. Long
Term Agreements and the Benchmarking Covenant also play an important role.

In Transport, measures exist for a higher share of bio fuels, a kilometre pricing scheme
for cars is planned that is based on time, place and fuel efficiency, and promotion cam-
paigns are running to improve driving behaviour.

The agricultural sector is a large energy user in the Netherlands because of the large
horticulture sector with heated greenhouses. Long Term Agreements are in place to
improve energy efficiency there and technical developments in greenhouse technology
will be stimulated.

As the “Clean and Efficient” programme only started in 2007, the effects cannot be
seen yet in the presently available Odyssee data.



3 Overall Assessment of Energy Efficiency Trends

3.1 Overall trends in energy intensity

Three general indicators have been selected for characterising overall energy intensity
trends (Energy Efficiency Indicators, 1998). The first one is the primary energy inten-
sity, which relates the total amount of energy used in a country to the GDP in constant
prices. This indicator includes both efficiency changes in the energy transformation
sector and efficiency changes at the level of final consumers, and various other effects.

The second indicator concentrates on final consumers only: the final energy intensity.
This is the ratio of final energy consumption over GDP. Since energy efficiency policy
often focuses on final consumers, this indicator is suitable for monitoring the overall
development of end-use energy efficiency. It is also possible to use two separate indi-
cators for this purpose: one related to fossil fuel use, and one related to electricity con-
sumption. However, care must be taken in interpreting electricity-related indicators
when electricity is substituted for fossil fuels.

The third indicator denotes the relation between the previous ones, and will be dis-
cussed further below.
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Figure 3-1 Primary and final energy intensities 1990 - 2007

In Figure 3-1 the trends in these indicators are presented. The improvement of the final
energy intensity since 1990 was about 22%. In the second half of the nineties, it shows
a steady decrease, as shown in Table 3.1. This is mainly due to the high level of eco-
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nomic growth. After 2000 the intensity increased slightly due to decreasing economic
growth. Compared to other countries, the level of this indicator is high, mainly because
of the energy intensive character of the industry in the Netherlands.
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Figure 3-2 Transformation share

The transformation share' indicates the difference between the primary energy inten-
sity and the final intensity. It is the share of primary energy that is consumed in energy
sectors, e.g. conversion losses for electricity generation and refineries, together with
non-energy uses of fuels and bunkers. It is relatively large in the Netherlands, because
of the large chemical industry and refinery sector.

The difference between final and primary energy intensity gives an indication of the
consumption and losses in the transformation sector, the role of non-energy uses and
bunkers for international transport that have been excluded from the final consumption.
The transformation share indicator is presented in Figure 3-2. After a decrease starting
in 1990 and lasting until 1999, the transformation share has been increasing and is
now back at 33%, a level comparable with that of 1990. This means that about 33% of
the primary energy consumption is due to the transformation sector, non-energy uses
and bunkers. This share is large, mainly because of the non-energy use in the large
petrochemical industry sector and the bunkers used in main port Rotterdam. It could be
consistent with the achieved capacity expansion of basic chemical industries and re-

1 This is equal to 1-ratio final/primary energy consumption.



lated non-energy consumption, compared to the modest growth of the economy as a
whole.

3.2 Industry

Energy efficiency index industry
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Figure 3-3 Energy efficiency index in the industrial sector

The energy efficiency in the industrial sector shows a steady improvement after 1993.
Compared to 1990, the efficiency improved by 24%. The improvement was almost
completely realised after 1994. During this period the production of goods grew sub-
stantially because of a time of economic prosperity. Between 2000 and 2003 the pro-
duction growth of less energy intense products came to a halt, whereas the more en-
ergy intensive production of primary metals and chemicals continued to grow. This
caused a temporary standstill in the rate of energy efficiency improvement.
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Figure 3-4 Energy efficiency developments in the industrial sector

The energy efficiency developments in the industrial subsectors roughly follow the
trend of the industrial sector as a whole. Only the textile industry is an obvious excep-
tion, but this sector has a rather small share in the energy use of the industrial sector of
around 1%. The subsectors with the largest share of energy use in industry are chemi-
cal industry (a 49% share in 2007), steel (16%) and food (14%). The chemical industry
showed a higher improvement than the industrial sector as a whole, with 29% com-
pared to 24%. The steel industry did better than average until 1998, but worse after-
wards, and improved by 17% over the 1990-2007 timeframe. The food industry did
worse than average from 1995 onwards, and improved by 15%.

3.3 Households

Of all energy consuming sectors, the residential sector improved most with regard to
energy efficiency. Between 1990 and 2007 energy efficiency increased by 28%. With

11



an yearly average improvement rate of 1.8 percent a year, the Dutch residential sector
is one of the best performing sectors in Europe. Stringent building standards which
have been tightened several times have improved the energy efficiency of newly built
dwellings considerably. A large penetration rate of condensing boilers is also an impor-
tant factor in this improvement.

1990 =100

120 -

100 -

80 A

60 A

40 ~

20 A

0 T 1/ 1T/ /"1 "7 "17T "17T 1T T T "T "T "T "T "T 1
O o4 N MY WO IN~N®O DO AN M W O I~
D DD DO OO0 O O O O O
DN MDY DY) O OO OO O O O
o4 o4 d d d dddd dd NN

— Energy efficiency index households

Figure 3-5 Energy efficiency index households

Although it is a bit less than in the past, space heating is still by far the biggest energy
use in households with a 70% share. This means that an improvement in efficiency of
space heating is the most important contribution to the overall energy efficiency in
households. Space heating efficiency has improved by 31% (see Figure 3-6).

12
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Figure 3-6 Energy efficiency for space heating in households
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Figure 3-7 Specific energy use of electrical appliances
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Almost all electrical appliances consume less energy than in 1990. Dryers showed less
improvement, but the only appliance with an energy use that has been increasing since
1990, and mostly so since 2000 is the TV. This reflects the growing share of larger and
later also flat screen TV sets. Of course for the total energy use per dwelling not only
the specific energy use of appliances is important, but also the share of households
with one or more of these appliances.
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Figure 3-8 Specific consumption of new dwellings

The specific consumption of new dwellings has decreased substantially since 1994,
because of regulations for new buildings, the Energy Performance Standard.
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3.4 Services
Energy intensity of the services sector
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Figure 3-9 Energy intensity of the services sector

There is a lack of reliable data on energy consuming activities in the services sector.
No clear trend is visible in the energy intensity development.
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Figure 3-10 Unit consumption per employee

The energy consumption per employee has been increasing from 1,4 toe (ton of oil
equivalent) to about 1.7 toe in 2007.

3.5 Transport

The energy efficiency of the transport sector hasn't increased much since 1990. Figure
3-11 shows an improvement after 1997, but the efficiency has not improved by more
than 4 percent over a period of 17 years. Engines did become more efficient, but this
effect was almost completely compensated by the increase of the average vehicle
weight.
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3.6

The Energy Efficiency Index is based on energy consumption in relation with physical
output. This so-called ODEX has been developed as an indicator for energy efficiency

Assessment of energy efficiency/savings through
ODEX: total and by sector

next to energy intensity, which is based on economical output.

Figure 3-13 shows that the energy efficiency index for final consumption in the Nether-
lands in the industrial, households and transport sectors combined has decreased
steadily over the past 17 years, indicating a higher energy efficiency. The average an-
nual decrease was about 1.2%. The energy efficiency for industry has also improved
considerably, as mentioned before for a large part due to a much improved efficiency of

the large chemistry sector.
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Figure 3-16 Households ODEX

3.7 CO,-emissions trends

Between 1990 and 2007, national energy related CO, emissions have increased by 16
Mton. A decomposition into many different factors shows the contribution of different
developments. Some factors increase the emissions, like the growing BNP, but other
factors result in a lower emission, like improved energy efficiency (-25 Mton) and fuel
substitution (-12 Mton). All of these factors together (most of them not mentioned here)
add up to the 16 Mton increase.

The CO, emissions of the industrial sector decreased between 1990 and 2007 with 4
Mton. The main decreasing component was structural change (-10 Mton), but improved
efficiency (-7 Mton) and fuel substitution (-7 Mton) were also important. Other factors
like volume growth had an increasing effect, so the total effect was -4 Mton.
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Figure 3-18 CO, emissions of the different sectors without emissions from electric-
ity generation
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Figure 3-19 CO, emissions of the different sectors with emissions from electricity
generation

Comparing Figure 3-18 and Figure 3-19 makes clear in which sectors a large part of
CO; emissions is the effect of electricity consumption. The emissions of the Transport
and Agriculture sectors hardly change when electricity is included, but the emissions of
the other sectors do. In industry, and to a lesser extent in the residential sector, the
decrease of emissions over the years becomes less when including electricity, indicat-
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ing that electricity consumption has increased. The transport sector stands out with a
fast growth of CO, emissions. One of the reasons emissions of the transport sector
have been growing faster than the volume of transport is a larger share of transport by
light trucks. A large and growing part of the energy consumption in the services sector
is electricity, which is reflected in a much larger growth of CO, emissions with the
emissions caused by electricity generation included compared to the situation without
electricity taken into account.
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4 Energy efficiency measures

4.1 Recent Energy Efficiency Measures

Residential Sector

For household energy savings the most innovative and effective policy measures are
performance standards on dwellings and appliances, performance programs such as
White Certificate systems and broad action plans with the right combination of policy
measure types. Taxes on energy or CO, and policy measures on inspection and main-
tenance are innovative complementary policy measures.

Transport Sector

The Transport tax scheme was made energy efficiency dependent in 2006. Buyers of
new cars have to pay Private Motor Vehicle & Motorcycle Tax (Dutch: BPM). On 1 July
2006 the new BPM regulation went into effect. Each new personal vehicle can receive
a reduction on the BPM depending on the car’s energy label. The aim of the regulation
is to reward economic cars with a bonus on the BPM and to penalise relatively uneco-
nomic cars with a surcharge on the BPM. The regulation is based on the Dutch system
of energy label for personal cars (A to G) that determines the classification of the car
according to its relative fuel efficiency. Freight transport does not seem to be well cov-
ered by measures.

Industrial Sector

In Industry a measure Environmental Quality Electricity Production (Dutch: MEP) for
CHP (Combined Heat and Power) and for sustainable energy was in effect from 2003
to 2006. It applied to both energy suppliers and larger industrial corporations. Further-
more Benchmarking Covenants and Long Term Agreements are ongoing.

Tertiary Sector

For the tertiary sector about the same innovative policy measures are in effect as those
in the residential sector. Here Energy Performance Contracting using ESCOs (Energy
Service Companies) is of importance because the whole process of implementing sav-
ing measures is i