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Preface

This study (ECN project number 77067) has been carried out on request of the Minis-
try of Economic Affairs, Directorate General for Energy.

Abstract

The International Energy Agency (IEA) is involved in the collection of energy data and
the analysis of the development of energy use in different countries of the OECD. In
1996 the IEA has proposed to establish a ’Minimum Set of Energy Use Indicators’ to
facilitate the comparability of energy use developments between OECD countries. A
number of countries has heen asked to deliver the set of indicators to the IEA project
team and to fake part in a workshop on the possibilities for constructing a common
IEA set of indicators. This document, made by ECN Policy Studies on request of the
ministry of Economic Affairs (DGE/EA), contains the first contribution of the Nether-
lands to the IEA project on indicators. The work bas heen done in close collaboration
with the dept. of Science, Technology and Society of Utrecht University (NW&S-LILI).
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1. INTRODUCTION

In the framework of the Standing Group on Long Terra Coordination (SLT) of the
International Energy Agency (IEA) work is done on the coliection of energy data
help analyse the development of energy use in different countries and the OECD as
whole. The analysis bas been directed mainly at the energy use in relation to GDP and
at the fuel mix.

In 1996 the IEA has forwarded a proposal to the representat]ves of the countries
called ’Minimum Set of Energy Use lndicators - Better energy data and trend analysis;
a proposal for the program of work’ (room document no.9, 11, 12 April ~996, L.
Schipper). The proposal is directed at a further ana]ysis of indicators on a sectoral
leve], with emphasis on the comparability between OECD oountries. A number of
countries bas been asked to deliver the set of indicators (see appendix 1) to the IEA
project team and to participate in the discussion of the results at a workshop end
1996. In 1997 an IEA publ]cation on the results of the project shouId be available. This
document, produced by ECN Policy Studies on request of the ministry of Economie
Affairs (DGE/EA), contains the first contribution of the Netherlands to the IEA project
on indicators. The work bas been done in close col~aboration with the Department of
Science, Technology and Society of Utrecht University (NW&S-UU).

The results are presented in four chapters for respectively:
- manufacturing (Farla/Worell/Blok, NW&S-UU)
- services (Menkveld, ECN Policy Studies)
- households (Boonekamp, ECN Pol]cy Studies)
- transportation (Scho~/Kroon, ECN Policy Studies).

Wherever possible statistica| information has been col|ected for the period 1980-1995.

In every chapter information is given about the way the results were co]lected (defini-
tions, sources of information, c]imate corrections, etc.). With regard to the proposed
discussion at the workshop, a number of remarks have been made about the problems
of eollecting data and the interpretation of the results. Chapter 6 consists of a more
general discussion of the meaning and usefulness of the set of indicators.

On behalf of the ministry of Economic Affairs comments have been supplied by P.
Aubert.
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2. MANUFACTURING

2.1 Introduction

The ’minimum set of energy use indicators’ for the manufacturing industry comprises:
- energy intensity per sector,
- reaI value added per sector,
- aggregate energy intensity of tota] industry,
- aggregate energy intensity with constant mix of output.

These indicators should be collected for the sectors:
paper and pulp,
iron and steel,
nonferro metal industry,
chemicals (ISIC 351),
nonmetallic minerals,
food,
remainíng sectors.

The four indicators can be calculated from data on energy consumption and value
added per sector. The energy eonsumption data wilI be supplied separately for fuel
and electricity. The energy consumption and value added data are given in appendix
2. The resulting energy intensities are given in table 2.1.

2.2 Data description

Energy consurnption data
The energy consumption data are given for 7 sectors of manufactudng industry, for
fuel and electricity separately. These energy consumption data are taken from ’Energy
Supply in the Netherlands’ by the Netherlands Central Bureau of Statistics [1]. The
energy consumption data as given for the sector ’chemical industry’ are calculated
from the CBS data by adding the ’fertilizer industry’ and the ’other chemical industry’.
For the ’basic metal industry’ only a combined energy consump’c~on is given for both
the iron and steel and the nonferrous metal industries in [1]. Estimates for both metal
subsectors were calculated with data from the ’Energy balances of OECD countries’
from IEA [2]. The total energy consumption in the ’basic metal industry’ was divided
per fuel type with the ratio of the energy consumptions in the iron and steel and the
nonferrous subsectors, according to the IEA data [2]. The energy consumption in the
’other industry’ was calculated as the difference between the ’total industry’ and the
other sectors reported.

The energy consumption data are reported as heat content on a lower hearing value
basis. The energy consumption data correspond to industrial establishments with l0
or more employees. For the years "1977-1981_ the energy consumpt~on is reported as
’net available energy’. For the years !982-1_994 the energy consumption data are
’final energy consumption’, according to the IEA definition. The fuel consumption data
include feedstock use of energy carriers (see appendix 2).

ECN-C--97-035 7
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Table 2.1 lndustrial energy intensity data
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

Sectoral energy intensity
Foodindustry 6,3 6,1 6,0 5,5 5,3 5,4 5,3 5,4 5,1 5,1 5,3 5,1 5,3 5,4 4,9
Paperindustry 13,6 12,5 10,7 10,5 9,7 9,5 10,7 10,9 10,8 10,1 10,3 10,3 10,0 10,4
Chemicalindustry 111,4 82,1 73,7 73,9 66,3 62,0 66,5 69,4 68,0 59,4 61,2 64,5 63,2 58,8
Buildingmat. industry 13,3 12,7 11,7 11,2 10,9 11,2 10,0 11,6 10,5 11,1 11,3 12,3 13,2 12,3
lronandsteelindustry 36,1 35,6 33,6 32,5 35,0 35,3 37,2 38,1 37,3 38,1 38,1 35~9 35,6
Non-ferrous industry 22,3 25,0 22,4 20,9 22,0 22,0 18,7 20,0 17,6 17,4 16,4 15,2 14,8
Other manufacturing 2,1 2,0 1,5 ] ,5 1,3 1,3 1,2 1,2 1,2 1,2 1,2 1,2 1,3 3,6

1980 19811982 1983 1984 1985 1986 1987 19881989 1990 19911992 1993 1994
Aggregate energy intensity
Totalindustry 13,5 12,5 11,0 11,2 10,8 10,7 10,5 10,9 10,8 10,0 10,2 10,5 10,5 10,3 10,0
Constant 1977 mix of 12,3 10,3 9,2 9,0 8,4 8,2 8,4 8,7 8,5 7,9 8,1 8,2 8,3 8,0
output
Constant1990 mix of 16~6 13,3 11,9 11,7 10,8 10,4 10,8 11,3 10,9 10,0 10,2 10,5 10,5 10,3
output

Value added data
Value added data were estimated for the same sectors as for which energy consump-
tion data are repo~ted. These estimates are based on data from the Netherlands
Central Bureau of Statistics and data from the OECD. For the Netherlands, value
added data are available at fixed 1990 prices for the period 1977-1995 [3-5]. These
are gross value added at factor costs, and are available for the sector division as
given in table 2.2. For the years 1986-1992 detailed value added data (gro ss,
market prices) for 200 economic sectors in the Dutch economy are available in
prices of the previous year [6].

Table 2.2 Sector classification in the ’National Accounts’
lndustrial sector Standard IndustriaI Classification SB! 1993~

Food, beverages and tobacco industry
Textile, c]othes, and leather industry
Wood, furniture and building materiaIs industry
Paper industry, printing and publishing
Oil industry
ChemicaI, rubber, and plastics industry
Metal industry
Other industrial firms

15-16
17-19

20, 26, 361
21-22

23.2
24, 25

27-29, (34-35)

* The standard industrial classification SBI 1993 is used by the Netherlands Central Bureau of StaSstics,
and is closely related to the European NACE classification and the UN ISIC classification.

Other sources of value added data (at marker prices) in fixed year prices are the
International Sectoral Data Base [7] and the Structural Analysis Industrial Database
[8], both by the OECD. In both databases va]ue added data are given in fixed year
(1985) prices. As can be seen from table 2.2, the sector classification of the Dutch
national accounts does hot match the sector classification, used for the energy
consumption data. We used data from the Structural Ana]ysis lndustrial Database [8]
to break up the Dutch national accounts data into the same sector classification as
for which energy consumption data are given. The resulting value added data are
given in appendix 2.
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Figure 1 System boundaries in various energy consumption definitions. The energy
flows are measured at the thin lined boundaries.

Derived data
The data can be used to calculate the energy indicators as mentioned earlier. The
sectoral energy intensity bas been caleulated by taking the ratio of the total energy
consumption (fuel + electricity) and the value added. The aggregate manufacturing
energy intensity bas a]so been calculated assuming the sectoral value added shares
be fixed at the 1977 and 1990 stmcture. These data are reported in tab~e 2.1.

2.3 Discussion

lndustdal energy consumption can be surveyed and reported in many ways. In figure
1 we depict four boundaries at which energy flows can be measured [9]. Other differ-
ences in the reporting of energy consumption regard the use of higher or lower
hearing values, and the question whether feedstocks are included in the energy
consumption or not.

In many countries and by the IEA energy consumption is reported differently from
the Dutch energy statistics from CBS. In many national energy statistics (and IEA
statistics), the self-generated electricity is moved from the energy consuming sectors
to the energy conversion sector. This situation is not depicted in figure 1, but it would
toean that the ’final energy consumption boundary would divide the CHP plant in
two; a heat generation par~ and an eIectricity generating part.

The Dutch data can be adapted to follow this convention, in order to allow a compari-
son between countries. To do this, the energy consumed to generate heat in CHP
plants bas tobe added to the final energy consumption of a sector. The fuel that is
used in a CHP plant to generate electricity is left out of the sectors’ energy consump-
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tion because this part is assumed to take place in the energy conversion sector. Of
course, this gives us an allocation problem, because it is difficult to assign the fuel
input in the CHP plant to either electricity or heat. To circumvent this problem we
used a convention suggested by the United Nations, the OECD/IEA and the Com-
mission of the European Communities [10]. In this convention the fuel input is allo-
cated to either electricity or heat with the ratio of the production of each of these two
CHP products:

In this formula Fe and Fh are the shares of the total fuel inputs (Ftot) in the CHP plant
allocated to electricity generation and heat generation, respectively. E and H refer to
the electricity and heat generated in the CHP plant, and are both expressed in heat
content values (J). By using these formulas we converted the Dutch energy con-
sumption data to a standardized format. For the fuels we took the final fuel consump-
tion.

From the data on CHP conversions we took that part ofthe fuel input that is al]ocated
to heat generation, aceording to the above formula. This part was added to the final
fuel consumption. The final electricity consumption is calcu]ated by adding the self-
generated electricity to the net available electricity. The net available heat
consumption is regarded as the final heat consumption, to prevent double counting.
The differences between the CBS ’net available energy consumption’, the CBS ’final
energy consumption’, and the IEA style ’final energy consumption’ are visualized in
Figure 2. In this figure we took the energy consumption for the Dutch rood, bever-
ages and tobacco industry as an example.

In figure 2 we see that in the Dutch rood industry a relatively large amount of heat is
generated in CHP instal]ations. The difference between the net available energy (A)
and the fina] energy consumption (B) is also that the losses in the CHP plant are
included in the ’net available energy’ (A), and are hot included in the ’final energy
consumption’ (B). In figure 2C we see the final energy consumption calcu]ated
according to IEA format. Here we see that the electricity generated in the CHP plant
is included in the electricity consumption, while the fuel inputs are given for the heat
part of the CHP plants’ output. Note that the CHP losses are partly included in a
sectors’ finaI energy consumption according to the IEA format, whereas these are
excluded in the fina! energy consumption aecording to CBS. We should also note
that the final energy consumption aceording to CBS and the final energy eonsump-
tion according to the IEA format will differ to a large extent if the demand on primary
energy carriers is caleulated from these data with a fixed electricity generation
efficiency. When using the IEA format data for calcu]ation of primary energy de~
mand, the energy savings due to the use of CHP will not be attributed to the industrial
sector applying CHP.

Feedstocks
For many processes it is difficult to separate the feedstock use of energy carriers
from the use for energy purposes. In order to avoid these difficulties we propose not
to separate the feedstock use of energy carriers from the energy use. In fact, we
could argue that efficiency improvements in the feedstock use of a process can be
considered as energy efficiency changes. Il, however, feedstock use of energy carri-
ers is excluded from the energy consumption, the feedstocks should be restricted to

10 ECN-C--97-035
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a few processes and fuels. We suggest that only the following feedstock uses of fuels
be accepted:
- fuels for ammonia production,
- fuels for organic chemicals production.

LHV or HHV
The energy consumption can be reported as heat content values, using either higher
or lower hearing values (HHV or LHV, respectively). In the hi0her hearing vaiue the
heat of vaporization of the water in the exhaust gases is taken into account, whereas
it is left out in the LHV. This heat can only be used if the water in the exhaust gases is
condensed in a heat exchanger. We propose to use higher hearing values, as po|icy
makers want to capture all the energy that is ’released’ when a fuel is buret. Also,
using lower heating values can be misleading, as it is (theoretically) possible to reach
an efficiency higher than 100% ~f iower hearing values are used [9].

ECN-C-o97-035 3.1
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Figure 2 Energy consumption in the food, beverages and tobacco industry between
1980 and 1994: A) Net available energy CBS; B) Final energy CBS; C) Final
energy in IEA format.
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The Dutch energy statistics by CBS repor~ fuels with their lower hearing values.
These lower heating values could be converted into higher hearing values.

Physical activity data
It is often suggested that physical indicators of activity (e.g., the production in tonnes
of a specific product) could be used for comparison of manufaeturing energy inten-
sity [9]. Physical indicators are in many cases expected to be a better basis for
international comparison than economie indicators. For this purpose physical pro-
duction data should be collected on the most energy intensive products in the manu-
facturing industry. In Table 2.3 two examples of physical indicators (specific energy
consumption) are given, for the Dutch paper and board industry, and for the iron and
steel industry, in G J/ton paper and G J/ton steel, respectively.

Table 2.3 Physical indicators
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

lron and Steel industry
Production (kton) 5272 5472 4346 4477 5739 5517 5283 5082 5518 5681 5412 5171 5439 6000 6171
ShareEAF-steel* 6% 5% 5% 4% 4% 4% 4% 5% 5% 5% 4% 4% 4% 3%
lntensity
fuel-G J/ton 16.9 17.0 16.8 16.3 15.4 16.0 16.2 16.1 16.0 16.3 16.3 16.5 15.6
eleetricity-GJ/ton 1.2 1.2 1.3 1.3 ].2 1.2 1.4 1.4 1.3 1.4 1.5 1.4 1.3

-total-GJ/ton 18.2 18.2 18.2 17.6 16.617.2 17.5 17.5 17.4 ]7.6 17.9 17.916.9

Paper and Board industry
Production (kton) 1705 1665 1623 1731 1876 1897 2036 2177 2458 2566 2732 2814 2832 2855 3011
lntensity
-fuel-GJ/ton 13.9 13.2 11.3 10.2 9.3 9.5 10.4 9.99.0 8.5 8.3 8.2 8.0
- electricity- G J/ton 2.0 2.0 3.4 3.2 2.9 2.9 3.0 3.23.3 3.2 3.1 3.0 3.0
-total-GJ/tonsteel 15.9 15.2 14.6 13.4 12.3 12.4 13.4 13.I12.3 11.6 11.5 11.2 10.9
*Electric Are Fumace

2.4 References

CBS, De Nederlandse Energiehuishouding; Jaarcijfers (Energy-Supply in the
Netherlands; Annual Figures), Annual Publication, Netherlands Central Bureau
of Statistics, Voorburg, 1980-1996.

OECD/IEA, Energy Balances of OECD Countries, International Energy Agency
(of the OECD), Paris, France, annual publication.

CBS, Nationale Rekeningen, Gereviseerde Reeksen 1977-1986 (National
Accounts, Revised Ser~es 1977-1986), Voorburg/Heerlen, The Netherlands,
1995.

CBS, Nationale Rekeningen 1994 (National Accounts 1994), Voorburg, The
Netherlands, 1995.

CBS, Nationale Rekeningen 1995 (National Accounts 1995), Voorburg, The
Netherlands, 1996.
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[9] G.J.M. Phylipsen, K. Blok and E. Worelh Methodologies for International
Comparisons of ]ndustrial Energy E~tciency, Vancouver, B.C., Canada, Simon
Fraser LIniversity, 1996.

[]0] UN/OECD/CEC, Electricity and Heat: Annual Questionaire 1992 and 1993,

Paris, Geneva, Luxembourg, 1994.

ECN-C--97-035



3. SERVICES

3.1 lntroduction

For the sector Services the following indicators have been suggested by the IEA:
- total GDP,
- tota] floor space,
- space heat energy use per m~ floor space,
~ electricity use (nonheating) per m2 floor space.

In the sector Services a wide range of activities are taking place. This sector includes
hot on[y the traditional offices, bui also hospitals, nursing and old people’s homes,
retafl trade, wholesale trade, hotel en catering industry and education. Hot included
are Agriculture and Construction.

3.2 Data Description

The information gathered is shown in table 3.1. The following remarks can be made
about the figures.

In [1] energy consumption figures are given for ’Other Users’ (not industry or
households). These figures represent the total consumption of the sectors outside
industry and household~: Services, Agriculture, Construction and Extraction (ex-
cluding energy). However, till 1994 also (very) small industrial users with less than
10 employees were part of these ’Other Users’. For the years 1980-1994 energy
consumptJon of Services has been estimated by subtracting the figures for
Agriculture, Construction and Extraction from the total of Other Users. In some cases
the energy carriers are partly used for nonenergetic uses, e.g., ’bitumen’ for road
construction anti other coal products. The relevant consumption figures have heen
corrected to obtain the consumption for space heat and other energetic purposes. In
the Service sector consumption is almost equal to delivered energy carriers; own
extraction of energy is almost non existent. Consumption figures for electricity and
fuels (including heat) are given in table 3. I.

From 1987 on more detailed consumption figures have become available from [1| for
a great number of subsectors, including all subsectors of Services. From these
figures the gas- anti electricity consumption of Services have been calculated. These
figures do not contain the consumption of sma[l industriaI users. However total
energy consumption of the subsectors and that of Services could not be calculated
because figures for other energy carriers are incomplete or missing. For gas and
electricity a comparison could be madè between both sets of figures for Services.
From this analysis follows that differences are in the order of 5-10%, positive and
negative.

Statistics of the total floor space in the services sector are hot published in the
Netherlands. Only for some specific subsectors anti for a few years data from other
sources are available [2,5]. So, the presented data about the energy use for space
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heating per m2 floor space can only be given for a number of subsectors and only
from 1990.

Because of the lack of data on floor space for Services it has nouse to present
energy figures for all years. Therefore the consumption figures, mentioned earlier,
are only given for 1980, 1985 and 1990 to 1994. Further corrections to obtain
figures for space heat energy use are done only for the years 1990 to 1994. Starting
point are the energy consumption values on a subsector level.

To obtain figures for space heat energy use, the fuel consumption, described earlier,
has been corrected for cogeneration, for differences in the annual climate and for a
new classification of energy users. Except for climate corrections the same holds true
for electricity use. The correction for co-generation means that the consumption of
electricity, delivered via a grid, is supplemented with self generated electricity per
subseetor, as given by [1]. The consumption of (delivered) fuel is corrected
downwards for the use in CHP plants. The heat from CHP is taken together with the
delivered heat, and translated to ’fuel’ assuming an efficiency of 90% for boilers.

Table 3.1 IEA energy use indicators sector Services
1980 1985    1990    1991    1992    1993 1994

GDP (bln gld1990) x x 317.5 328.5 337.1 337.3 346.9
Consumption (P J):

- fuel andheat 174.5 166.7 164.8 I95.6 182.8 200.7 180.8
- electricity 36.6 48.9 69.3 71.7 75.1 71.9 77.2
Floor space x x x x x x x

Space heat energy use (P J)
(climate corrected)
Specific energy use (GJ/m2)

- trade/car repair
- catering
- education
Electricity use (P Je)
Specific electricity use (GJe/m2)

- trade/car repair

- catering
- education

177.9 166.2 186.3 178.8 186.9

6.86 5.74 6.86 7.26 7.35
26.73 x 29.92 28.57 30.65

x x x 5.59 5.53

67.8 69.1 70.3 73.5 74.6

2.53 2.67 2.93 2.67 2.64
9.92 x 11.62 12.43 12.79

x x x 1.16 1.15

To present the energy use for space heating, an estimate of the part of space heating
in the total energy use is needed for every year. Thts fraction has heen caleulated
from the estimated space heat fractions of the subsectors from [2] and [4] (see also
Discussion). The space heat fractions per subsector have heen assumed constant
over the years. The energy use for space hearing has been corrected for climate, i.e.,
with the ratio of the actual number of degree-days compared with the thirty year
mean value (with a reference temperature of 18°C and no further weight factors).

Between 1992 and 1993 a new classification of energy users has been introduced
(SBl-code 1993 instead of SBI- 1974). The statistical figures of energy use from 1990
to 1992 have been translated to the new format. ECN has mapped the energy use

16 EeN-C--97-035
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between 1990 and 1994 for 12 subsectors of Services for their SAVE Utility
(Building) model [4]. With the change of old SBI code 1974 to the new SBI code of
1993 in some subsectors a trend break in the deveiopments of energy use is visible
between 1992 en 1993. Although this trend break does not appear strongly in the
totaI figures for the sector Services, it stilI needs closet attention.

The value of production (market prices, gross value added) has been extracted from
[3]; annua| values have been translated to constant 1990 values w|th |nflat|on figures
for this sector.

3.3 DiscussÌon

An important problem in obtaining the proposed indicator, specific heat use per m2,

is that there are no statistics of the total floor space in Services. Only for some
specific subsectors and for a few years ECN bas been able to collect some data. |n
literature some data about the energy use per m2 floor space in offices can be found
(for example in |CARUS-3 [61). However these data differ considerably between
small and large offices and between old and new buildings; information about
availabIe floor spaces per type of building is even more difficult to obtain than for
buildings in general.

Another problem is the reiiability of statistical energy consumtion figures. Both the
top-down method (discarding nonService sectors from Other Users) as the bottom-
up method (summing up subsectors of Services) pose quite some problems.

When trying to present the space heat indicator for subsectors only, other problems
with calculating net available energy for space heat could arise. The availabilíty of
figures on other energy c~rriers than gas and electricity is limited to certain
subseotors anti years. Furthermore, correct|ons for non energetic use of energy
carriers and the effect of co-generation are difficult to make because of lack of data.
However, in many subsectors these problems do hot exist because only gas is used
in boilers for space heating.

leven if the pçoposed indicator could be calculated, the changes in sectoral energy
use per m2 floor space would be hard to explain and difficult to compare between
countries. This is because in the sector Services activities and developments differ
strongly between subsectors. Choosing another aggregation leveI (for example
taking all office like subsectors together) could yield more reliable and usable
indicators, at least for the Netherlands. Also on subsector Ievel the interpretation of
values of energy use per m2 floor space is sometimes difficult. In the wholesale trade,
for example, there are unconditioned, heated or cooled floor areas. We need to know
more about the nature of the floor space if we want to draw conclusions from the
data.

An alternative indicator for Services could be energy use per worker. The number of
workers is coupled to floor space, which determines energy use for space heating
and cooling and lighting. Also the number of workers is a good indicator for the level
of activity, which determines other energy use. The number of workers is available
for a|l sub sectors of Services.



Energy use indicators for the Netherlands

A last remark concems the statistical placement of certain activities in the course of
time. For instance there is a trend to separate industrial consultancy work from the
core production process; statistically this shows as a shift from industry to services.
Another example is the (government policy based) contraction of the subsector ’Old
people’s homes’ by letting elderly people stay longer at their own home. This leads
to more energy use by Households but less in Services.

3.4 References

[41

I5]

[61

CBS, De Nederlandse Energiehuishouding; Jaarcijfers (Energy-Supply in the
Netherlands; Annual Figures), Annual Publication, Netherlands Central
Bureau of Statistics, Voorburg, 1980-1996.

NEEDIS, Sectorstudies Sewices (various subsectors), Nationaal Energie en
Efficiency Data Informatie Systeem, Petten, The Netherlands, 1995/1996.

CBS, Nationale Rekeningen, Gereviseerde Reeksen 1977-1986 (National
Accounts, Revised Series 1977-1986), Voorburg/Heerlen, The Netherlands,
1995.

M. Beeldman, et al, SA VE Utility Buildings(Services) - Modelling Energy Use
Developments (in Dutch), ECN Policy Studies, Petten, 1995.

Bedrijfsschap Horeca, Horeca in cijfers, 1995.

J.G. de Beer, M.T. van Wees, E. Worei1, K. Blok: ICARUS-3; The potential of
Energy Efficienty of lmprovement in the Netherlands up to 2000 and 2015,
NW&S/UU, Utrecht, 1994.
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4. HOUSEHOLDS

4.1 lntroduction

For the households sector (excluding transportation) the values of the following
indicators have heen demanded by the IEA:
- number of dwellings,

size (number of people) of households,
m2 of household (dwelling) space,
space heat energy use per m2 and degree-day,
share of households owning major appliances,
electricity use of major appliances,
electri¢ity use of new appliances.

4.2 Data description

The results are summarized for 1980 - 1995 in tables 4.1 and 4.2.

Table 4.1 GeneralandspaceheatindicatorsforHouseholds
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Dwellings occupied (1000)
4720 4825 4935 5040
Household s/ze
2.74 2.75 2.71 2.67 2.64 2.582.53 2.50

Household space (m~)

96    96 96    95    95    95 95 95
Specific energy use (MJ/m2-DD)
0.26 0.25 0.23 0.22 0.21 0.210.20 0.18

1992 1993 1994 1995

5170 5305 5410 5473 5541 5644 5732 5807 5887 5961 6029 6109

2.47 2.44 2.42 2.40 2.38 2.36 2.35 2.33

95 95 95 95 95 95 95 96

0.18 0.17 0.17 0.16 0.16 0.16 0.16 0.16

The following remarks can be made with respect to the indicators and values. The
specific energy use for space heating bas heen calculated from total energy use, the
fraction for space heat in energy use, the number of dwellings and the average floor
area per dwelling. The annual energy use figures have been eompiled from the com-
bined information in [1] and [2]. Household size is the quotient of Dutch population
and number of households.

The figures for dwellings, population and households, from [3], refer to July 1 of the
year; these are the average of the statistical figures for January 1 of the year under
consideration and January 1 of the next year. The other figures refer to the time or
period of data collection in the survey.

Part of the approximately 15 mln inhabitants of the Netherlands do not live in an
individual (one or more person) household but in a collective household form, such
as nursing homes for sick people (about 250.000). These people do not have a living
space of their own; the energy use of the buildings used by these people are hot part
of the statistical energy use of households; they are part of the Service sector. The size
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as nursing homes for sick people (about 250.000). These people do not have a living
space of their own~ the energy use of the buildings used by these people are hot part
of the statistical energy use of households; they are part of the Service sector. The
size of households have been calculated from the number of people in indívidual
households and the number of individual households.

The number of dwellings refers to the number occupied, which is normally some 2%
lower than the total stock of dwellings. Nonoccupation is due to renovation or to the
period between old and new occupants. The number of occupied dwellings is also
lower than the number of househoIds. Some 6% of the households does not have a
conventional dwelling. The first part of this 6% makes use of a special form of hous-
ing, such as boats and caravans or service homes for elderly and student homes with
collective arrangements. These households (about 200.000) contribute to total
household energy use, although relatively less than households in conventional
dwellings. The other part of the 6% rents a part of dwelling which has already been
accounted for, uses (for some time) a vacation home or has no known housing
space. This second group of households are hOt supposed to contribute to total
household energy use, or their energy use is already accounted for elsewhere. So the
number of occupied dwellings is equal to about 97% of the number of households;
about 3% of the dwellings is of the unconventionaI type.

Average household space is calculated in [5] frorn figures for new houses over sev-
eral decades. This average living area per dwelling (living room, bedrooms, kitchen,
haII, etc. excluding adjacent sheds, garages, etc. in m2) is defined as the total floor
area (with a minimum height above the floor of 1.5 m) on the different floors of the
house. Total space for households can be calculated by multiplying the toean figure
with the number of occupied dwellings.

The fraction of space heat in total energy use is not constant during the period 1980-
1995. This is the result of relatively Iarge savings on space heating and an ever
growing demand for hot water and electricity for all kind of appliances. The space
heat fraction has been extracted from simulations with the SAVE Household model
[7] for the period 1990-1995. For earlier years figures from [2] has been used.

Space heat energy use in the Netherlands is for the largest part based on natural gas;
both oil anti heat from a district heating system are only used in a small percentage
of the dwellings (coal use is virtually zero). Hearing of dwellings using a colIectively
owned system in separate apartment buildings (with gas) is depicted here as gas
heated dwellings. Space heat energy use bas been defined in PJ or m~ of natural gas
(heating value 31,65 MJ/m~ LHV); district heat has been translated to gas with a
constant conversion efficiency of 200%, based on the extra gas use of the co-
generation plant compared to the same plant without heat production.

The energy use figures for space hearing must be ¢orrected for annual variations in
outdoor temperature in the hearing season because of the considerable effect on
space heat demand. The figures have heen corrected with the ratio of the actual
number of degree-days compared to the thirty year average value (with a reference
temperature of 18°C and no further weight factors). The used mean number of
degree-days in the Netherlands (1961-1990) is 3235 according to [8]. The correc-
tion bas been done for gas, oil and district heat, used for space hearing for each year
between 1980 and 1995.
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Table 4.2 Penetration rates of electric appliances for Dutch households [4]
1980 1985 ]986 ]987 1988 1989 1990 1991 ]992 1993 1994 1995

Washing 94 96 94 96 96 96 97 96 97
Clothes dryers 18 23 25 29 33 38 42 45 49
Dish washers 8 8 8 I0 11 12 15 17 21
Refrigerators 101 104 104 106 ] 06 ] 05 ] 05 108 1 ] 3
Freezers 36 42 43 43 46 46 49 46 56
Klec. cooking 13 12 12 13 13 13 0 14 14
Elec. boiler 18 16 17 16 17 18 18 19 18
Microwave 2 7 12 21 32 39 47 54 61
CH-pump 57 x 56 59 61 61 61 63 64
Water matrass x x x 2 2 3 4 5 5
Television* x x x 140 148 147 154 157 161
* Unti11990 only avai]able the fraction of households with (one or more) televisions

Major appliances, with a share of more than 5% in household electricity use, are
reffigerators, freezers, washing machines, cloth dryers, hot water boilers and central
heating pumps. Electric cooking, electric stoves, dish washers, the microwave and
the water matrass are presented in the table to facilitate a comparison with other
countries where these items are more common already. The share of households
owning major appliances is hot the same as the average number of these appliances
per 100 households, because part of the households may own more than one item
(e.g., refrigerators, television).

The electricity use per major appliance in the existing stock is hot known for each
year because the data are gathered only with an interval of some years. In 1994 the
average values (kWh/year) per household were as follows [41:
Washing machine 240
Clothes dryers 30
Dish washers 360
Refri9erators 180-480
Freezers 380
Electric cooking 400
Electric boiler 700-1900
Microwave 100
CH-pump 290
Water.matrass 1500

The figures mentioned are mean values; electricity use of new versions of major
appliances varies to a considerable degree.

4.3 Discussion

The following remarks can be made with regard to the use of the data.

The figures for July 1 instead of January 1 (December 31) are better suited for
energy related issues because energy use increases in the course of a year in line
with the growth of dwellings, population and households, The relationship between
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other factors are the mean wind veloeity and number of sunshine hours. With House-
holds the decision to use either the higher or the lower heating value (HHV or LHV) is
of real importance because condensing boiler for space heating can very well use the
heat of condensation. If the LHV is used an efficiency of nearly 100% could be reached
(see also chapter 6). The electricity use of appliances is the result of a great number
of different factors such as the capacity, the intensity of use, the quality of the service
(cooling temperature), and sometimes the toom conditions or the yearly climate.
When analysing fuel and electricity separately care has to be taken of substitution
between the two, directly via, for instance, electric toom or water heating and indi-
rectly by the waste heat from electric appliances and lighting.

4.4 References

CBS, De Nederlandse Energiehuishouding; Jaarcijfers (Energy-Supply in the
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[4] EnergieNed, Basisonderzoek Elektriciteitsverbruik Kleinverbruikers (BEK),
Amhem, The Netherlands, annual publication.

[5] R. Wolbers: Het Nederlands woningbestand naar vloeroppervlakte, NW&S,
Utrecht University, Utrecht, September 1996.

[6] NEEDIS, Sectorstudie Huishoudens, Nationaal Energie en Efficiency Data
Informatie Systeem, Petten, The Netherlands, Augustus 1995.
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5. TRANSPORT

5.1 lntroduction

The set of energy use indicators for the transport sector can been divided into three
categories:
- passenger transport,
- freight transport,
- air transport.

The explanation of the energy use indicators wi]l be given below per category.

5.2 Passenger transport

The following energy use indicators for passenger transport are suggested by the
IEA:
- total passenger travel per car in passenger kilometres (pkm),
- car use per capita in kilometres per year,
- fuel intensity of car use in 1/100 km,
- energy-intensity of car travel in MJ/pkm,
- test values of new cars sold, weighed by sales.

The number of passenger kilometres per car for the period ~980-1995 is given in
table 5.1. This figure concems the total number of passenger kilometres traveiled in
the Netherlands. In other words this figure includes the number of passenger ki]o-
metres driven by foreign passenger cars in the Nethedands. However, it does not
include the number of passenger kilometres driven by Dutch passenger cars in
foreign countries. It also does hot include passenger kilometres travel]ed by vans.

Car use per capita has been calcu]ated on the basis of total popu]ation numbers and
total passen~er kilometres (see table 5.1).

Fuel intensity for 1980-1995 is given in table 5.2. In the Netherlands the share of
diesel and LPG as motor fuel for passenger cars is quite substantial, namely 18% for
both fuels in 1995. The fuel mix for passenger cars has changed over fime as a resu]t
of fiscal measures. For 1995 CBS has made a revision of the composition of the
passenger car stock, average annual mileage and fuel intensity per type of fuel. The
reasons for this revision were an underestimation of the number of company cars and
an overestimation of the number of cars on LPG. The difference between the earlier
results and the revised results for fuel use in 1994 is 3.3%. At the end of 1996 CBS
wfll finish this revision. In this report the figures presented in table 5.2, with except:on
of the 1995 figures, are based on the results published earlier by CBS.

Energy intensity expressed in MJ/pkm is calculated on the basis of fuel use, the heat
content of the fuels and passenger kilometres.
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Data on the indicator ’test values of new cars’ are not systematica]ly collected in the
Netherlands. In order to gìve an Ìdea of the value of this indicator, an estìmation bas
been made for 1995 on the basis of data for 12 car models (see table 5.3). The
considered car models accounted for 34% of total new cars sold In 1995. A mean test
value of 6.81/100 km results from these figures.

Table 5.] Mobili~ indica~~ (passenger cars)
Passenger ~ave| Popul~~n Car use/capita

year pkm 109 106 km/year
1980 107.1 14.091 7601
1981 107.2 I4.209 7545
1982 109.9 14.286 7693
1983 113.2 14.340 7894
I984 118.6 14.395 8239
]985 118.0 14.454 8164
1986 123.3 14.529 8486
1987 127.0 14.615 8690
1988 131.9 14.715 8964
1989 136.7 14.805 9233
1990 136.2 14.893 9145
1991 ]36.7 15.010 9107
]992 138.6 ]5.]29 9161
]993 140.5 15.239 9220
1994 146.9 15.342 9575
1995 146.8 15.423 9518

Tab]e 5.2 Energy e~c~ncy indica~m ~assenger cars)
Fuel intensity             Fuel use

year 1/100 km PJ
]980 9.43 183
1981 9.43 182
1982 8.93 186
1983 8.85 192
1984 9.17 196
1985 9.09 193
1986 8.85 198
1987 8.85 204
1988 8.70 213
I989 8.70 218
1990 8.47 212
1991 8.47 213
1992 8.40 220
1993 8.33 222
1994 8.20 227
1995 8.33 240

E-itensity
MJ/pkm

1.71
.70
.69
.70
.65
.64
.61
.61
.61
.59
.56
.56
.59
.58
.55
.63
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Table 5.3 Testvaluesofnewpassengercars(petrol)
Car Vintage 1995 sales 1 August Test value 1/100 km
FIAT Punto 55 l 5 6.2
Ford Escort 9856 6.7
Ford Mondeo 6649 7.3
Mazda 323 7567 7.1
OpeI Astra 20880 6.6
Opel Corsa 9112 6.6
Opel Vectra 5756 6.2
Peugeot 306 6516 6.5
Renault Laguna 6636 8.2
VoIkswagen Golf 11520 6.6
Volkswagen Polo 8379 6.5
Volvo 440 5598 7.3
Sub total 103984 6.8

Other models 201431
Totai 305415

5.3 Freight transport

The following energy use indicators for freight transport are suggested by the IEA:
- truck freight in tonne kilometre (tkm),
- share of trucks in total freight (tkm),
- fuel intensity of light and other trucks in 1/100 km,
- energy intensity of freight in/~J/tkm.

The explanation of the energy use indicators will be given below per subject.

Freight performance
The transportation of goods in the Netherlands can be divided in four parts:
~_) national goods transport,
2a) international goods transport, unloaded goods;
2b) international goods transport, loaded goods;
3) international goods transport, transport via the Netherlands.

The transportation of goods is accomplished with the modes road, rail and inland
shipping. Of these three relevant modes the data on inland shipping are the toost
complete. For all four parts mentioned above data on transported tons and perfor-
mance in tkm (within the Netherlands) are avaiIable.

For railways there are no statistical data on transport via the Netherlands (part 3).
But because the amount of railway transport via the Netherlands is expected to be
limited, the picture is rather complete.

The availability of statJstical data on road transport is limited. National transport data
on tons anti tkm are available but some parts, like military transport, some other
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2b). There are no data available on road transport via the bletherlands, mainly trans-
port between Antwerp in Belgium and Germany [4]. Because this form of international
transport has no economie relationship with the Nether]ands it is a]most comp]etely
neglected in the statistics. On]y the arnount of km driven by foreign trucks is col-
]ected. There are also no statistical data of the transport performance, in ton or tkm, of
vans.

With some estimation of the (minor) missing parts the amount of freight tranport in
tons can be calculated. The resulting performance per mode in tons is shown in table
5.4

The transport performance in tkm is presented in table 5.5. These figures have been
calculated from the performance in tons and data on mean transportation distances.
Based on data of the transport economie outlook 1992-1998 of NEA [8] mean trans-
port distances of 99 km (before 1987) to 102 km (after 1989) are used for unloaded
goods. For loaded goods the assumed distances in the data are 113 to 116 km. More
specific data are not available.

Table 5.4 Freighttranspo~inm~ ~n*
Year lnland shippin~ Rail ways Roadtransport Total % Roadtransport
1980 267.1 21.4 401.5 690.0 58%
1981 251.6 20.4 395.2 667.2 59%
1982 235.9 17.7 402.6 656.3 61%
1983 245.8 17.4 379.8 643.0 59%
1984 255.3 19.1 396.5 670.9 59%
1985 254.1 19.9 394.4 668.4 59%
1986 270.6 18.3 419.9 708.8 59%
1987 273.1 18.4 424.3 715.8 59%
]988 283.3 ]9.3 468.5 771.0 61%
]989 291.7 ~9.1 455.2 766.0 59%
1990 286.1 18.2 467.4 771.7 61%
1991 273.8 17.6 462.8 754.3 61%
1992 259.9 17.0 487.3 764.2 64%
1993 258.3 16.7 475.0 750.0 63%
1994 17.4 477.1
1995
* Excl. tr~nspor~ via the Netherlands by railway or road, intemationaI goods tmnspor~ by foreign companies

and excl. vans

To get an idea of accuracy, the effect of an alternative approach can be given. The
average distance for national transport has increased from 53 km in 1986 tot 58 km in
1990. The increase in mean distance of 5 km is in absolute terms about twice the
increase of international road transport in the same period (from 99 to 102 km). If this
relation is used for the whole period the figure for road transport in 1980 should have
been 21933 min tkm, instead of 22017 (with 97 and 111 km mean distances). For
1993, with 106 and 120 km mean distances, the figure becomes 34509 min tkm
instead of 34312 (49.6% instead of 49.3% of all freight transport). This illustrates that
the calculation of tkm from the performance in tons is hot very sensitive to uncertain-
ties in mean distances of transport of goods.
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For transport via the Netherlands (part 3 of transportation activities) an estimation of
the performance by road ha~ tobe done; our ECN best guess is 5000 min tkm (1990).
With NEA data of loadfactors the performance in tkm can be translatêd to km. Even if
this estimation for transport via the Netherlands is raken into account about 10% of the
known truck km (lorries and tractors) is missing. So probably load factors are hot
correct or a substantial amount of freight transport is missing. This uncertainty affects
the efficiency trend~ and fuel efficiency data. The other missíng part in transport
performance by road is that of vans. The amount of transport with vans is estimated to
be 1100 mln tkm in 1990.

Table 5.5 Freighttranspo~in mlntkm*
Year lnlandshipping Rail ways Roadtransport Total % Roadtranspo~
1980 33385 3396 22017 58798 37%
1981 31707 3254 22204 57165 39%
1982 30802 2841 22300 55943 40%
1983 32254 2782 21938 56974 39%
1984 33540 3103 23191 59834 39%
1985 32706 3274 23460 59440 39%
1986 34438 3050 24760 62248 40%
1987 33777 3010 26195 62982 42%
1988 35643 3184 29034 67861 43%
1989 36220 3094 29284 68598 43%
1990 35662 3054 30507 69223 44%
1991 34945 3029 31362 69336 45%
1992 33670 2751 33979 70400 48%
1993 32625 2648 34312 69585 49%
1994 2792 34509
1995
* excl. transpo~ via the Netherlands by rail or road, international goods transpo~ by foreign companles and
excl. vans

Fuel intensities
Every fourth year the Dutch statistical office investigates ownership and use of com-
mercial vehicles (CBS, [6]). The results are presented in table 5.6. Contrary to the
other vehic]e types the fuel efficiency of lorries remains almost the same over time.
This is caused by changes in the structure of the stock of lorries; the load capacity of
lorries has substantially increased, as is illustrated in table 5.7.

Table 5.6 Fuel efficiency ofvans and trucks (lorries and tractors) for road transport.
Gasoline Vans/Gasoil      LPG       Lorries/Gasoil    Tractors/Gasoil

l/1 O0 km
1981 12.0 12.8 13.3 33.3 41.7
19B5 12.0 11.5 16.7 33.3 38.5
1989 10.6 10.6 13.0 33.3 37.0
1993 9.8 9.9 12.3 32.3 35.7

MJ/krn
1981 3.9 4.6 3.3 12.0 14.9
1985 3.9 4.1 4.1 12.0 13.8
]989 3.5 3.8 3.2 ]2.0 ]3.3
1993 3.2 3,6 3.0 11.6 12,8
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Table 5.7 Load capaci~ in kgoflorries
<2500 2500-4999 5000-7499 7500-10000 10000-14999 >15000

1981 10% 23% 26% 23% 15% 2%
1985 9% 23% 25% 23% 16% 4%
1989 8% 21% 21% 23% 19% 7%
1993 9% 19% 18% 22% 22% 10%

Energy intensities
To calculate energy intensities the total fuel consumption for road transport is
quired. This fuel consumption can be calculated by multiplying the mean fuel con-
sumption in 1/100km from tab[e 5.6 with the road performance in km. Table 5.8 gives
figures for the road performance taking p]ace in the NetherIands, incluOing that of
foreign vehicles. The shares of vans, |orries or tractors in these foreign vehicles are hot
available.

The road performance figures in table 5.8 do hot represent the total performance of
Dutch vehicles. A substantial part of their totaI performance is taking place in foreign
countries, for instance 11% for Dutch lorries anti 27% for Dutch tractors in 1980. The
national performance in table 5.8 represents almost all (98%) performance for Dutch
vans. The figures for 1994 are 35% for lorries, 47% for tractors and 4% for vans. The
figure for Dutch lorries in 1994 implies that the total performance is about twice that
on Dutch soil as given in table 5.8.

Finally it should be stated that not all vans are used for freight transport. Because of
the tax profits vans are also used for private passenger transport in the Netherlands.

In table 5.9 the total energy use for road transport is calculated from the fuel efficien~
cies and the performance in km, both per vehicle. The performance of foreign vehicles
(see table 5.8) has heen assumed to consist of 50% lorries and 50% tractors, after
subtracting a figure for vans equal to 0,7% of the performance of Dutch vans. Transo
portation with vans is hot included in the figures presented here.

Combining energy use and transportation performance in tkm (see table 5.6) results
in an energy intensity figure. This figure in table 5.9 represents the intensity of all
~orries and tractors, Dutch of foreign, driving on Dutch territory. It can be concluded
that overall energy efficiency of freight transpor~ by road bas improved by 14% be-
tween 1981 and 1993.

If the total performance in tkm of Dutch lorries and tractors, driving in the Netherlands
or abroad, should be raken into account, the intensity value would be somewhat lower
(probably 10%).
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5.8 Road performance in mln km in the Netherlands
Vans           Lorries         Tractors Foreign vehicles

700
675
655
675
765
760
810

Table
Year
1980 3952 3148 1063
1981 4038 3010 1026
1982 4114 3118 1094
1983 4284 3057 1109
1984 4345 2861 1114
1985 4740 2840 1280
1986 5350 2940 1340
1987 6090 3020 1410 860
1988 6660 3210 1620 lO00
1989 7130 3230 1650 1090
1990 7680 3160 1750 1110
1991 8080 3070 1770 1170
1992 8890 3180 1920 1120
1993 10140 3410 2200 1077
1994 10450 3180 2230 1077
1995

Table 5.9 Calcu~tionofenergyintensi~ofroadtmnspo~intheNether~nds
Min km Mln km Energy Performance Energye~ciency
lorries tractors use PJ min tkm MJ/tkm

1981 3345 1361 60.3 22204 2.72
1985 3217 1657 61.3 23460 2.61
1989 3771 2191 74.2 29284 2.53
1993 3945 2735 80.7 34312 2.35

5.4 Air transport

The fol]owing energy use indicators for freight transport are suggested by the IEA:
~ share of air travel in totaI domestic travel,
- load factor of a]] aircraft operating within a country,
- fuel intensity of aircraft in service in MJ/seat km,
- energy intensity of air travel in MJ/pkm (within country).

The Netherlands is a rather small country, so the amount of domestic travel is very li-
mited compared to total aìr transport. The main energy consumption of domestie air
travel is by military flights, The next group of domestic air trave] is caused by training
flights anä for recreation starting and lanàing at the same airport. These specia! air
trips aceounted for 0,58 min of the total of 1,02 mln air piane movements in 1993 in
the Netheflands. Furthermore there are some inland flights with smail aircraft The
remainder are the aircraft movements because of regu]ar international air traffic,
mainly from the nationai airport Schiphol-Amsterdam.

Table 5.10 gives some figures for the rota] amount of air passengers (including trans-
fer passengers) and that related to inland flights with the NLM (the main inland air
transpor[ company), lncluding other inland flights the total number of inland passen-
ger transport by air traffic in 1993 was about 0,11 min. These inland passengers were
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responsible for about 18 min passenger km, which is 0,01% of the total amount of
passenger transport in the Netherlands in 1993.

Table 5.10 Passenger transport, total and inland NLM flights (in mln persons)
Total               NLM           %NLM of Total

1980 10,16 0,13 1.2%
1981 10,41 0,11 1.1%
1982 10,45 0,09 0.8%
1983 10,40 0,09 0.8%
1984 I1,31 0,09 0.8%
1985 12,27 0,08 0.6%
1986 12,61 0,07 0.6%
1987 14,18 0,05 0.4%
1988 16,61 0,05 0.3%
1989 16,37 0,05 0.3%
1990 17,16 0,05 0.3%
1991 17,16 0,05 0.3%
1992 19,38 0,05 0.3%
1993 21,49
1994 23,88
1995

5.5 Discussion

The division of transport activities into passenger or freight transport is very logical
from different viewpoints and is also wide~y used. However, to some extent the vehi-
cles for goods transport will also be used for passenger transport and vice versa, e.g.,
tratns, airplanes and ferries. In these cases administrative and statistical problems will
occur. For an international comparison of energy use indicators these problems have
tobe dealt with in a consistent way for every country.

The mobility figures for passenger cars inciude the number of passenger kilometres
driven by foreign cars in the Netherlands, but hot the number of passenger kilometres
driven by Dutch cars in foreign countries. This presentation is consistent with the
calculation of environmental emissions of passenger cars in the Netherlands. The first
number mentioned is lower than the second, so this kind of presentation could lead to
an underestimation of Dutch car traffic in generaI.

A second point of discussion is the posit[ons of vans. The given figures for the r’lether-
lands do not include passenger kilometres travelled by vans. For an international
comparison of indicators, this could create a problem as other European countries
often include passenger kilometres travelled by vans in this indicator. The same holds
for freight transport; vans are hot included in the energy intensity figures for method-
ological reasons.

With respect to road passenger transport, the Netherlands havê an very high fraction
of LPG use; there is a]so a substantia] fraction of diesel use. As the fuel intensity (in
1/100 km) of petrol, dlesel and LPG is quite different a toean figure cannot be used as
an indicator for the development of fuel efficiency in the l’tetherlands. Either a fuel

30 ECN-C--97-035



Transpor~

intensity in 1/100 km per kind of fuel should be used or fuel intensity figures must be
given in M J/km.

The international transport of goods from-, to- or via Dutch territory is a larger fraction
of alI inland freight transport than in most other ¢ountries. The question is how to
handle these data and how to obtain better data about tons, tkm and vehi¢|e km.
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6. CONCLUDING REMARKS

6.1 Practical and methological issues

Practicai issues, encountered in the process of gathering and analysing the data for
this report, are the following:
¯ Lising the higher or ]ower hearing va|ue of energy carriers. With regard to space

hearing an efficiency of more than 100% could be reached when using the lower
heating value because the heat of vapour condensation can be used in this case.
The handling of energy carriers in the form of feedstocks. Which processes are
using feedstocks, what to do with energy by-products and usable heat from
exothermal chemical processes?

¯ The change in the Dutch classification of energy users from 1993 on.
¯ Using stock figures for July 1 instead of January 1 (or December 31) for energy

related variables such as the number of dwellings, population and households.
¯ The |ack of statistical information regarding the total floor space and energy use

of buildings. Energy use in the category ’Buildings’ does not account for that of
the sector Services. This sector encompasses energy use for nonbuild]ng related
activities, on the other hand a lot of offices are present in industry.

¯ The positìon of the sectors Agriculture and Construction. These are not part of
Services (see chapter 3), nor part of Manufacturing (see chapter 2). Where do
these users belong to?

¯ The mingling of freight and passenger transport with some vehicles, e.g., trains,
airplanes and ferries. How to divide vehicle performance to passenger and freight
transport?

¯ The definition of total transpor~ation performance: the performance in a country or
the performance by a country? What about transport via Dutch territory?
The positions of vans: part of passenger vehicle stock or part of freight vehicle
stock?

Besides practical issues some methodological issues still have tobe solved.
¯ The presentation of cogeneration by end users of energy. Cogeneration is a saving

technique but it increases the net available energy use of the sector of
implementation. The saving is realised eIsewhere, in the production of electricity.
Another point is the accounting of the conversion lossess, to the heat or to the
electricity production?

¯ Whether floor space is the best energy indicator for Services, and on which
aggregation leve|. There is a large variation in shapes of buildings and the type of
activitites taking place there (e.g., shops, offices and storage spaces). The
changes in the energy use per mz floor space and the differences between
countries are hard to explain. When the IEA should decide tot choose another
aggregation level (for example taking all office like subsectors together), this
could yield more reliable and usable indicators for the Netherlands. In addition we
have to know more about the nature of the floor space if we want to draw
conclusions from the data. An alternative to energy use per m~ floor space could
be energy use per worker, for which figures are available on a detailed level.
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Shifts between different sectors, e.g., the ’back to core business’ trend in industry
which |eads to statistical sectoral shift of activitíes while reality remains
unchanged.
The fuel intensity in 1/100 km of passenger cars. With road passenger transport
the bletherlands have an very high fraction of LPG use; there is also a substantial
fraction of diesel use. As the fuel intensity (in 1/100 km) of petrol, diesel and LPG
is quite different a mean figure cannot be used as an indicator for the
development of fuel efficiency in the Nether]ands. Either a fuel intensity in 1/100
km per type of fuel should be used or fuel intensity figures should be given in
M J/km.

6.2 Selecting indicators and data sets

This report has been written in the framework of the Dutch ¢ontribution to an IEA
project. In this section some remarks will be made about the usefulness of the IEA
approach, together with some suggestions for improvements. The choice of the
indicators, the length of the time series and the degree of accuracy all depend
primarily on the purpose for which historical data are gathered and analysed in an
international setting.

Important considerations from a national viewpoint could be:

- Checking developments with stated policy objectives.
- Looking at environmental (CO2) developments.

- Discovering new trends, e.g., because of liberalisation of the energy marker.

Specific reasons for an international analysis could be:
- Deceming general Jong terra trends, valid for different countries.
- Comparing data with that of other countries to get more insight in differences in the

energy supply systems.
- Comparing trends in certain time series between countries to check the effects of

the nationa~ energy policy measures.
- Comparing national indicators with respect to future international greenhouse

policies.
Díscovering new trends from other country experiences.

The minimum set of energy use indicators of the IEA (see appendix ~[) seems a good
starting point, re-garding these reasons. However, further work should be directed at
obtaining the toost useful indicators at reasonable costs. In that case a concentration
on (very specific) sector variables could be more efficient. In this report already some
other indicators are proposed, i.e., physical variables in industry, energy use for space
hearing in specific ’office’ sectors, energy use per worker, fuel intensities for petrol,
gasoil anti LPG instead of the three together, etc. This could also mean that important
but hardly usable or comparable indicators are left aside. Also a comparison of Dutch
developments with only a few other countries, which are the most relevant from
energy policy point of view, could become attractive. The process of selecting usable
international indicators to supply useful policy information should tâke place in the
course of further collaboration, by the experts as well as by the policy makers.

With regard to data the following important ’white spots’ should be filled in:
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¯ Energy use of specific (very) energy intensive industrial processes. In stead of a
sectoraI and statistical approach (e.g., energetic and non-energetie purposes) unit-
processes should be looked

¯ Energy use in ’offiee-like’ situations. Energy use data must be coupled on theone
hand to the building (charaeteristies) and on the other hand to the activities taking
place.

¯ Energy use of personal and freight transport across the border. Too much
parameters have tobe estimated now to calculate the right figures for the
Netherlands.

¯ Total energy use of households. Unclear is how total energy use is scaled upwards
from survey results, and which number of households or dwellings should be used.
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APPENDIX 1 ’Minimum Set of Energy Use Indicators’ IEA

Manufacturing
For iron/steel, paper and pulp, chemicals, non metallic minerals, rood and remaining
sectors:
- energy intensity per sector,
- real va]ue added per sector,
- aggregate energy intensity of total industry,
- aggregate energy intensity with constant mix of output,

Services
- total GDP,
- total floor space,
- space heat energy use per m2 floor space,
- electricity use (non hearing) per m2 floor space.

Households
- number of dwellings,
- size (number of people) of households,
- m~ of household space,
- space heat energy use per m2 and degree-day,
- share of households owning major appliances,
- electricity use per major appliance in existing stock,
- item for new appIiances.

Transport
- total passenger travel per mode (cars) in passenger km (pkm),
- ear use per capita in km/year,
- fuel intensity of car use in 1/100 km,
- energy intensity of car travel in MJ]pkm,
- test values of new cars sold, weighted by sales,
- truck freight in tonne kilometer (tkm),
- share of trucks in total freight (tkm),
- fuel intensity of light and other trucks in 1/lO0 km,
- energy intensity of freight in MJ/tkm,
- share of air travel in total domestic travel,
- load factor of all aircraft operating within a country,
- fuel intensity of aircraft in service in MJ/seat km,
- energy intensity of air trave! in MJ/pkm (withJn country).
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APPENDIX 2
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