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Abstract

Three recent policy schemes for energy conservation in the Netherlands have been studied to
assess the quality and the size of their employment impacts. These are the subsidy for HR-
boilers in the context of the Environmental Action Plan (MAP), Energy Management Systems
in the industrial sector as part of the subsidy program TIEB, and the Energy Performance Stan-
dard EPN, aregulation that sets demands on the energy performance of new dwellings. Because
no figures on the employment impacts were readily available al case studies have involved in-
terviews to estimate these impacts and many assumptions had to be made for a quantitative as-
sessment. Although no solid figure results on the exact humber of jobs created, the studies do
give an indication of the quantity of work involved and do provide insight in the nature of the
employment generated and the skills required for the work that results from these energy con-
servation policies.
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SUMMARY

For the Netherlands three quite recent policy schemes for energy conservation have been stud-
ied to assess the quality and the size of their employment impacts. The first case is the subsidy
for HR-bailers, granted from 1991 to 1996 in the context of the Environmental Action Plan
(MAP). The second case is on Energy Management Systems in the industrial sector, for which
subsidy has been granted between 1991 and 1994 as part of the subsidy program TIEB, Tenders
Industrial Energy Conservation. The third case is the Energy Performance Standard EPN, a
regulation introduced towards the end of 1995, that sets demands on the energy performance of
new dwellings.

As generating employment was not the aim of these energy conservation measures, no figures
on the employment impacts were readily available. All case studies therefore have involved in-
terviews to estimate these impacts. Many assumptions had to be made for a quantitative assess-
ment of the employment impacts of the energy conservation measures. No solid figure results
on the exact number of jobs created because of these energy conservation programmes. How-
ever, the studies do give an indication of the quantity of work involved and do provide insight in
the nature of the employment generated and the skills required for the work that results from
these energy conservation palicies.

On the subsidy for HR-boilers it can be concluded that a total number of 350 temporary jobsis
created for the period of the subsidy, if one assumes a direct relation between the subsidy and
the number of subsidised HR-boilers sold. The government grants sum up to 10.2 million ECU.
The employment concerns mainly installation of boilers and work involved with the production
and sales of the boilers by the manufacturers and for avery small part the implementation of the
subsidy. However, for the 15 years period that the HR-boilers are in operation, annual mainte-
nance is needed and this generates a number of 180 full time jobs for along period. In this case
the energy saved over the lifetime of the subsidised boilers amountsto 42.9 PJ.

Even under rather optimistic assumptions, the TIEB programme focusing on energy manage-
ment systems generates a very limited number of direct jobs, with a total employment of 25.5
person-years. Based on the interviews, between 1990 and 1994 the number of temporary jobsin
the field of computer sciences is regarded to be most extensive. Maintenance and operation ac-
tivities have a large part in the generated direct employment with 12.5 person-years. The gov-
ernment expenditures sum op to 1.3 million ECU on grants and administration costs. From an
energy point of view, energy management systems are interesting. It concerns profitable in-
vestments that can serve other objectives in the company too. The energy saved per company
varies between 1% and 20% of the initial energy demand. The energy saved over the lifetime of
the eleven systems installed sums up to 9.6 PJ.

Because definite data on the effects of the Energy Performance Standard EPN are not yet avail-
able, the impacts must be regarded as indicative for the effect of this energy conservation
scheme. Given the assumptions on the amount of work resulting from the EPN and the share of
this work that is done by existing staff, the amount of new jobs created because of EPN are in
the order of 100. Most of these are in the installation and maintenance of HR-boilers by skilled
and semi-skilled blue-collar workers. The number of jobs in the design of houses with a suffi-
cient energy performance is likely to increase in the future. The same holds for jobs doing cal-
culations required for this purpose. Sharpening of the EPN will lead to more complex solutions
and the new employees that can handle these matters are likely to be recently graduated profes-
siona managers (academic or higher vocational training). The government expenditures (rent
subsidy and administration costs) are estimated to be 3.7 million ECU. In terms of energy sav-
ing the impacts of the introduction of the EPN, setting the EPC to 1.4, are limited to 4.0 PJ in
the first year, 1997. However, the measure is promising with respect to future results, as can be
concluded from the technologica innovation towards more efficient installations that has been
initiated by the prospect of sharper EPC values in the near future.
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1. INTRODUCTION

This report contains three case studies on the direct employment effects of three policy meas-
ures for energy conservation in the Netherlands. These case studies have been performed in the
context of the study ‘ Employment effects of energy conservation’, commissioned by the Direc-
torate Energy (DGXVII) of the Commission of European Communities. The aim of this study is
to assess the quality and the size of the employment impacts of selected energy conservation
policiesin EU member countries.

The case studies are the first in sequence of three approaches that contribute to the study on em-
ployment effects. The case studies result in detailed - micro level - information on selected pol-
icy programmes and instruments, assessment of the energy impact and direct employment ef-
fectsin qualitative and quantitative terms. Part of the information gathered in the case studiesis
used for the other two approaches, that use models to asses the induced financia and employ-
ment impacts and the impact on the overal economy. Consumption I/0O models assess the di-
rect, indirect and induced - meso level - impacts of programmes and instruments for the resi-
dentia sector; a general equilibrium model (GEM-E3) assesses the - macro level - overal im-
pacts of packages of policy instruments.

Beside the Netherlands eight other countries have performed case studies: Austria, Finland,
France, Germany, Greece, Ireland, Spain and the United Kingdom. Together with the modelling
studies, the case studies of al countries are presented and analysed in the synthesis report ‘ Na-
tional and Local Employment Impacts of Energy Efficiency Investment Programmes’, SAVE
contract XV11/4.1031/D/ 97-032, Fina report to the Commission, September 1999, Volume 1.
Results and Task Reports.

As generating employment was not the aim of the energy conservation measures studied, no
figures on the employment impacts were readily available. All case studies therefore have in-
volved interviews to estimate these impacts. No solid figures result on the exact number of jobs
created because of these energy conservation programmes. However, the studies do give an in-
dication of the quantity of work involved and do provide insight in the nature of the employ-
ment generated and the skills required for the work that results from these energy conservation
policies.
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2.  HIGHLY EFFICIENT HEATING BOILERS

2.1 Outline

Title of scheme: Subsidy for HR-boilers.

Country: the Netherlands

Type of programme: Grant

Founder: Energy Distribution Utilities and National Government
Timeframe: 1991-1996

Implementers: Energy Distribution Utilities

Sector: Domestic

Measures: HR-boilers

Energy saved: 42.9 PJ (1991-2010)

2.2 Statement of limitations

The data used in this case study are to a large extent based on the interpretation of incomplete
information or sets of data. In particular the information needed to determine the additiona em-
ployment generated within the companies producing highly efficient heating boilers is due to
confidentiality issues incomplete and should therefore be interpreted with care.

The aim of this case study is to assess the impact of a subsidy on the purchases of highly effi-
cient heating boilers. Highly efficient heating boiler is abbreviated as HR-boiler in this report.
HR stands for Hoog Rendement, which is Dutch for High Efficiency. The impact of asubsidy is
hard to determine and can vary between rather wide ranges, depending on the role that is given
to the free-rider issue and to the spin-off effect of such an instrument. This is explained in the
chapter itself more elaborately.

Given the boom in the sales of HR-boilersin the period 1991-1996 one can argue that the prod-
uct was on the edge of breaking through and that the subsidy gave it that tiny push that was still
needed. The growth in the number of HR-boilers would have happened anyway, but with the
help of the subsidy some time was gained. This is to be considered when applying the subsidy
on a larger scale. In the figures used in this case study, the time gaining effect is not incorpo-
rated in the analysis.

2.3 Introduction

The Dutch energy distribution companies have, in consultation with the Ministry of Economic
Affairs, committed themselves to a certain degree of energy efficiency improvement and CO;
reduction in the period 1991-2000. The first Environmenta Action Plan (MAP') cameinto force
in 1991. Updates were published in 1994 and 1997. The overall aim is a reduction of CO, emis-
sionsin the period 1991-2000 with 17 Mton. Target groups in this MAP are households, tertiary
sector, industry, heat market, renewables and other technologies.

! The Dutch abbreviation MAP (Milieu Aktie Plan) is so often used in documents, that we prefer to use that abbre-
viation instead of EAP, which would be the English version.
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In order to finance the MAP, the energy distribution sector receives money from the govern-
ment. In addition, the sector has been permitted by the Dutch government to put a levy on the
end-use price of electricity and gas of 2.0% (maximum since 1997). The revenues, about 246
million guilders in 1994, are recycled in the MAP system to promote energy conservation
measures.

Due to the introduction of the MAP, energy conservation for households is now largely con-
trolled by the distribution companies, with the exception of the standard setting for heating of
new buildings. Regarding the MAP we therefore focus on the target group households, though
also small and medium-sized enterprises (SMES) are captured by the utility related MAP sys-
tem. Activities for households concern the promotion of efficient heating boilers, (additional)
insulation measures and the use of more efficient electric appliances. Furthermore, attention is
given to information campaigns, energy advice teams and good housekeeping.

The progress of the implementation and impacts of the MAP is monitored and reported every
year by the distribution companies. Reporting is mandatory in the MAP legidlation, however
double counting with respect to achievements shared with other sectors occurs. By the end of
1996, 42% of the overal objective was achieved. Concerning the households, it is stated that
residential energy consumption would have been 7% higher without the MAP. The present
growth in househol ds energy demand is limited to 5% over the period 1991-1996.

The MAP can be regarded as an umbrella policy instrument or a framework for different energy
policies. Some instruments are meant to support other MAP activities, by information cam-
paigns or by introducing energy efficiency teams that try to get local consumersto improve their
rational use of energy. Other instruments have an independent function, like a subsidy for effi-
cient heating boilers. Since the MAP is too extended for a case study, the subsidy for house-
holds buying a highly efficient heating boiler is selected as a case study.

History

The subsidy was introduced in 1991 by merging two separate measures, which were introduced
the year before by the Dutch government. It concerned one measure by the Ministry of Eco-
nomic Affairs, focusing on the promotion of more efficient heating boilers, and another by the
Ministry of Environment, focusing on a reduction of the NO, emissions in the built environ-
ment. These two measures were combined in the Subsidy for low-NOy and energy efficient
heating boilers (SNEV). The subsidy was financed by the government and the energy distribu-
tion sector (both 50%). When in 1993 the number of applications for a subsidy exceeded the
available budget for that year, the subsidy was stopped for a few months. Beginning 1994 the
energy distribution companies reintroduced the subsidy under the name ISO-HR. The measure
was financed by the revenues from the MAP-levy. Per 1 January 1996, boilers for newly built
houses were excluded from the subsidy. On 1 July 1996, the subsidy for households was defi-
nitely stopped. It was argued that from that moment, the highly efficient heating boiler would
not need additional financial support to penetrate into the heating market for households. Fur-
thermore, the Energy Performance Standard which was introduced in December 1995 for new
houses has made the highly efficient heating boiler the standard boiler for newly built houses
(see also the case study on the Energy Performance Standard).

Technical and financial information

The highly efficient heating boiler is a condensing heating boiler. In Dutch it is called an HR-
boiler. The boiler was introduced in 1981 by some manufacturers of heating boilers together
with the Dutch supplier of natural gas (Gasunie). The penetration of the HR-boiler in the eight-
ies was not very successful; the market development kept behind the expectations. Only in the
nineties did the HR-boiler gain a substantial and rapidly increasing market share in the Dutch
heating boiler market.
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Two kinds of HR-boilers exist, one is the solo boiler without a hot water tap, the other one is a
combi-boiler including a hot water tap. Its energy efficiency is very high, 95% to 97% by now,
and the NO, emissions are very low, less than 20 ppm. Therewith the HR-boiler is from an en-
ergy and environmental point of view more attractive than the conventional boilers with an effi-
ciency of less than 70% and newer VR-boilers with an efficiency of 80%. VR stands for Ver-
beterd Rendement, meaning improved efficiency. The VR-boiler is not a condensing heating
boiler but an improved conventional boiler.

By replacing a conventional boiler by an HR-boiler a household can save 25 to 30% of its en-
ergy use and energy bill. Since the aternative for buying an HR-boiler is at the moment the VR-
boiler, the additional costs and savings in this case study are related to the VR-boiler. That is,
the reference is regarded to be the VR-boiler. Compared to that reference situation, the heat de-
mand of a household will reduce by 10 to 15% when ingtalling an HR-boiler. Depending on the
total energy demand and energy prices, a household can therewith save f 100 to f 240 per year
on the energy hill.

However, the HR-boiler is also more expensive. Prices for the HR-boiler are f 600 to f 900
higher than the VR-boiler, athough the price difference between a HR-boiler and VR-boiler has
decreased over the last years. Furthermore, depending on the building construction, the installa-
tion of an HR-boiler is f 500 to f 900 more expensive, excluding VAT. Finally, due to the more
complex technique of an HR-boiler, the annual maintenance costs are on average f 100 higher
than for aVVR-boiler.

The total amount of energy saved by the HR-boilers installed thanks to the subsidy is estimated
to be 42.9 PJ over the lifetime of the boilers.

24  Description of the subsidy scheme for HR-boilers

Aims of the subsidy

With the subsidy, the government and energy sector wanted to stimulate households to over-
come the financial barriers to invest in a more efficient but also more expensive heating boiler.
An increase in the number of installed HR-boilers was needed in order to achieve the objectives
set in the national Memorandum on Energy Conservation and the MAP.

From 1 January to mid 1993, the subsidy per HR-boiler was f 350, of which f 175 was paid by
the Ministry of Economic Affairsand f 175 out of the MAP-levies. In 1994 the subsidy was re-
duced to f 200 per heating boiler, fully paid by the energy distribution sector, out of the MAP-
levies. In 1996 the subsidy was reduced to f 150 guilders, still paid out of the MAP-levies, but
then only available for existing buildings. On 1 July 1996 the subsidy for households was
stopped whereas it is still available for SMEs. It was argued by the energy sector that the HR-
boiler for households did not need additional financial support, neither for new nor existing
houses. For SMEs the subsidy is continued, since in that sector energy investments meet still
many implementation problems, among which afinancial barrier.

Procedure

The subsidy is only provided when the heating boiler fulfils rather strict standards with regard to
energy efficiency, emissions and noise and when the instalment has been taken care of by a pro-
fessional registered installer. Before 1994, househol ds that wanted to receive the subsidy had to
fill in a particular paper within six weeks after the instalment of the heating boiler and give this
to thelocal energy distribution company. The energy distribution company paid the full f 350 to
the household and afterwards was paid back f 175 by the Ministry of Economic Affairs via
Senter, an agency of the ministry implementing subsidy measures. Since 1994, the energy dis-
tribution compani es take care of the subsidy and application procedure themselves.
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Sarting and ending date
The subsidy was introduced on 1 January 1991 and was ended on 1 July 1996.

Lifetime HR-boiler
The lifetime of an HR-boiler is assumed to be 15 years, that is according to the standards used
in other research in thisfield.

Monitoring methods

All energy distribution companies have provided their branch organisation, EnergieNed, yearly
with figures on subsidies provided for HR-boilers for both households and SMEs. EnergieNed
then calculated, on the basis of the number of boilers mentioned in the national statistics, the
extent to which the sector could claim a certain amount of avoided CO, emissions due to the
subsidy. In the period 1991-1996 a total number of 319.800 HR-boilers for households have
been subsidised.

Possibl e effects on employment

It is expected that the subsidy has caused a growth of the number of HR-boilers sold. Because
of the increased demand, manufacturers of heating boilers are likely to have increased their pro-
duction and therewith probably needed additional employees. Furthermore, since the installation
of an HR-boiler takes more time, the ingtaller branch is expected to have experienced an in-
creased demand too. Finaly, the energy distribution companies heeded additional people to take
care of the implementation of the subsidy measure.

2.5 Market development of the HR-boiler

Figure 2.1 shows the number of heating boilers smaller than 30 kW sold in the period 1991-
1996. In the graph, al HR-boilers, subsidised HR-boilers and standard V R-boilers are distin-
guished. It is clear that the share of HR-boilers in the market for smaller boilers has been in-
creasing over time whereas the total market has not increased drastically. In 1986, the total mar-
ket share of the HR-boiler was about 10%. For small boilers it was 35% in 1991 and from 1995
onwards the HR-boiler market share exceeded the share of less efficient boilers.

\ DOTotal <30 kW WVR< 30 KW OHR < 30 kW EHR<30 kW subs. |
Heating boilers < 30 kW

300000

250000 +

200000 +

150000 +

number of boilers

100000 +

50000 +

o
1991 1992 1993 year 1994 1995 1996

Figure 2.1 Number of heating boilers < 30 kW sold from 1991-1996. Total, VR-, HR- and sub-
sidised HR-boilers
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The figures show that in the period 1991-1996 the market share of less efficient boilers de-
creased at the benefit of the HR-boiler. However, on average only 38% of the HR-boilers sold in
that period have been subsidised. Apparently, many households did not know or did not need
the subsidy to overcome the financial barrier and decided to buy this HR-boiler for its comfort,
the environment or other reasons. The other activities of the energy companies within the
framework of the MAP, e.g. information and communication campaigns, might indirectly have
caused an increased interest in the more expensive and efficient HR-boiler as well.

I mport/Export

From the statistical data on heating boilers, it appeared that the Dutch domestic market for
heating boilers exceeds the domestic production aready since many years. The share of imports
of heating boilers (< 30 kW) in the total domestic demand varies between 45% and 65%. Al-
though that figure has decreased dlightly over the years, imports still play an important role in
the Dutch domestic market for heating boilers.

Unfortunately, the figures available on imports do not distinguish between HR-boilers and VR-
boilers. This means that it is not clear to what extent the subsidy measure was used for HR-
boilers produced in other countries. It can be argued though that the share of HR-boilers in the
imports is to be neglected or is very small. After all, Dutch producers have been the leading
companies in producing the advanced HR-boiler and foreign producers have in that respect been
behind for afew years.

On the basis of the information gathered it can be concluded that Dutch producers of boilers
have decided to concentrate on the production of HR-boilers and neglect the devel opment of the
VR-boiler. That market segment was taken care of mainly by foreign producers. So, the import
of boilers concerns VR-boilers. The import share of heating boilers is thus decreasing over the
years due to the fact that the domestically produced HR-boilers have gained a larger market
share at the cost of foreign VR-boilers.

The import only concerns import from EU countries and is assumed to concern only a very
small number of additional jobs in the production of heating boilers in the beginning nineties.
When the subsidy became successful, the number of VR-boilers bought in foreign countries de-
creased. In the data presented in Tables 2.1 and 2.4, the employment for the production is not
distinguished in domestic and foreign jobs. The installation and maintenance of imported boilers
istaken care of by Dutch employees.

2.6  Study method

It was stated in the introduction of this chapter that we assume that with no subsidy, households
would have bought a less efficient VVR-boiler instead of a more expensive HR-boiler. However,
it is clear that the market growth of the HR-boiler can not only be related to the subsidy, simply
for the reason that the largest share of the HR-boilers was sold without a subsidy. Over the pe-
riod 1991-1996 only 38% of the people that bought an HR-boiler < 30 kW received a subsidy.
One could state that some households that wanted to buy an HR-boiler anyway, could buy their
boiler for alower price thanks to the subsidy. These households are in the literature referred to
as free riders. It is not clear how many people belong to this category in the case of the HR-
boiler.

However, it can be argued that other factors had a strong influence on the successfulness of the
boiler too. More institutional research on the development and the penetration of the HR-boiler
in the Dutch heating boiler market shows that many more barriers than the financial barrier hin-
dered the sdlling of HR-boilersin the eighties.
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Examples of other barriers are:

e Conceptual barriers: manufacturers of heating boilers have a rather technical marketing vi-
sion, installers opposed to changes and feared that the HR-boiler would cause technical
problems, installers lacked the time for additional education, consumers lacked the knowl-
edge on their energy use and options for new boilers.

e Technica barriers: the solutions to some technical problems were not communicated widely
so problems continued too long and caused a bad reputation for the HR-boiler. The HR-
boiler had such technical restrictionsthat it could not be installed in every type of house.

e Financia barriers: the HR-boiler was more expensive than other boilers and installers were
circumvented by do-it-your-self-ers who did not tend to buy more complex boilers. Consum-
ers made poor cost-benefit analyses, regulations forced the socia housing sector to increase
the rent once an HR-boiler was installed. The European certificate for heating boilers re-
quired lower quality standards than the Dutch standards.

e Organisationa barriers: installers did not tend to co-operate with colleagues nor with energy
companies when introducing new technologies. A branch organisation representing energy
suppliers, manufacturers and installers was lacking.

e Educational and communicational barriers: installers often lacked sufficient education for
adequate service in case of new boilers and could not meet the requirements of the energy
companies. Manufacturers did not know the developments and opinions of installers. Con-
sumers were insufficiently informed about the energy aspects of heating boilers and the en-
ergy companies did not focus on the realisation of environmental objectives.

e Environmental barriers: short and long term operational objectives in the Dutch environ-
mental and energy policies were missing and therewith the development of new products
was delayed, furthermore methodologies for comparing and improving the environmental
aspects of heating innovations were lacking.

Thislist of barriersis based on an excellent PhD research by H. Brezet, ‘Van prototype tot stan-
daard; de diffusie van energiebesparende technologi€e’ . It concerns an investigation of the diffu-
sion process of HR-boilers in the private household sector in the Netherlands in the period
1981-1992. The book presents among others a list of barriers (in this case study not completely
rewritten) that hindered the diffusion of the HR-boiler in the heating market in the eighties.

It can be stated that by now, some of these barriers have been removed or reduced. The gov-
ernment presented some clear energy objectives for the year 2000 which were picked up by the
energy sector. Installers and manufacturers do co-operate more than before. The extra costs of
HR-boilers have decreased over time thanks to larger production scales and new technological
changes. The energy distribution companies have, stimulated by the objectives in the MAP,
taken over some of the innovation diffusion tasks of the boiler producers and instalers. It be-
came the interest of the energy companies as well that as many HR-boilers as possible were
sold.

With this background, other reasons have been provided that make clear that one can not state
that the sudden penetration of the HR-boiler in the nineties could be achieved thanks to the in-
troduction of the subsidy. Many more activities supported the penetration of the HR-boiler into
the heating market.

However, on the other hand, one manufacturer of HR-boilers clearly has stated in an interview
that his company relates the sudden successful penetration of the HR-boiler in the nineties fully
to the introduction of the subsidy provided for this boiler. Only then the barriers for households
were decreased according to the manufacturer. Only then this particular manufacturer decided to
fully concentrate its wide range of activities in marketing, production techniques, advertising,
etc., on this particular product.

ECN-C--99-060 11



The analysis above therewith makes it difficult to determine the size of the free rider effect at
one hand and the positive spin off effect by the subsidy measure and the ingtitutional and policy
changes at the other hand. However, to calculate the employment and energy conservation ef-
fect of the subsidy, neverthel ess assumptions had to be made with respect to this complex issue.

Based on the qudlitative and quantitative information available on the subsidy and the HR-

boilers the following was assumed and considered in the calculations:

e The main assumption is that all HR-boilers subsidised in the period 1991-1996 were sold
thanks to the existence of the subsidy for this particular boiler. Not one additional boiler was
sold thanks to the subsidy and no free-riders did exist. Figuresin Tables 2.1, 2.2 and 2.4 and
all other figures on employment and energy impacts in this case study are based on this as-
sumption.

¢ In order to check the validity and the sensitivity of this main assumption, it is also analysed
what the impact on employment and energy conservation would have been, if one assumes
that 35% of the boilers that were subsidised were in fact very beneficid to a group of free
riders that would have bought the HR-boiler anyway. That means that the subsidy has only
been effective for 65% of the subsidised HR-boailers.

¢ On the other hand, calculations are a so done for the situation that 90% of all HR-boilers sold
were sold due to the existence of the subsidy on the HR-boiler and its positive spin-off. That
situation is presented by the upper line in the graph below.

number of boilers
180000 T
160000 T
140000 T
120000 7
100000 T
80000 T
60000 T
40000 | —
20000 +°

————— HR all 90%
HR subs. 100%
''''''' HR subs. 65%

0 : : : : i
1991 1992 1993 1994 1995 1996
vear

Figure 2.2 Upper and lower ranges for the possible impact of the subsidy on the number of HR-
boilers sold

Number of subsidised boilers and subsidy budget
The figures for the number of subsidised boilersin 1993 and 1994 are based on an interpretation
of different data from various sources (EnergieNed, CBS).

The total budget provided for the subsidy measure was hot available. This is partly due to the
fact that the measure is both for households and SMESs whereas in this case study we concen-
trate on households. On the basis of the number of subsidised boilers per year for households, a
total provided subsidy budget has been calculated though, which is regarded as fairly accurate.
The total subsidy budget for the period 1991-1996 is estimated to be 37 million ECU or 78 mil-
lion guilders.

Energy saving impact

By collecting data on the subsidy budget involved and the number of boilers (< 30 kW) that has
been subsidised each year, it appeared that it is not monitored what kind of households have re-
ceived the subsidy. This means that the energy saved by an HR-boiler could not be related to the
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household type, dwelling type and its energy use. However, since most boilers are replaced after
15 years whereas the subsidy measure covers the period 1991-1996, a good indication can be
given of the minimum age of the houses. With the help of statistical data on newly built houses
and by use of guidelines used by EnergieNed, an accurate guess could be made with regard to
the number of m® gas saved by installing a subsidised HR-boiler. For the years 1991 and 1992
an amount of 300 m® gas is assumed to be saved per house, for the years 1993-1996 cal culations
are based on the assumption of 275 m® gas saved per house per year.

2.7 Qualitative results

Employment in the manufacturing industry

Data on the employment in the manufacturing industry, that is the companies producing heating
boilers, were provided by one main producer in an interview. This interview had some unex-
pected outcomes. It was assumed in advance that a more advanced boiler, given its technica
complexity, would take more time to produce then the conventional boilers. However, it ap-
peared that once the subsidy was introduced by the government, the company chose the strategy
to concentrate al its effort and research on the optimisation of the production and assemblage
process of the HR-boiler. This was done at the cost of the further development of production
processes for the standard boilers. Technological development in the HR-boiler production
therewith developed impressively fast, whereas for standard boilers the production (process) de-
velopment stayed behind. To achieve this progress, a lot of R&D was done, partly within the
company and partly by external institutes.

A conventional VR-boiler takes by now 1.5 labour hours to produce, whereas an HR-boiler
takes on average 0.5 labour hour. At the end of the eighties, an HR-boiler still took two hoursto
produce.

This means that the labour hours needed for producing an HR-boiler have not increased but de-
creased, which is an unexpected outcome. However, the reference situation is again important
here. What would have happened with the R&D efforts if the subsidy was not introduced by
government? It seems fair to argue that in those circumstances it had been decided by manu-
facturers to concentrate R& D on the optimisation of the production process for VR-boilers in-
stead. Then, the labour time needed for producing one VR-boiler would still have decreased.

What then to assume for the case study with regard to additional employment in the production
of HR-boilers? Given the fast developments in the production process for HR-boilers and taking
into consideration the possibility that such a development would have taken place for the VR-
boiler if not a subsidy was introduced, it was decided to set the additional labour time needed
for producing an HR-boiler at zero.

New employees in the heating boiler industry have been attracted over the last couple of years
by the manufacturers of heating boilers. However, at first sight it is not clear why this is the
case. Given the few labour hours needed to produce an HR-bailer, the reason can not simply be
the increased selling of HR-boilers. Furthermore, the figures on the total number of heating
boilers < 30 kW sold for the domestic market do appear to be rather constant over the period
1991-1996, which means that the share of the HR-boiler in the market has increased mainly at
the cost of the VR-boiler. Finally, competition within the heating boiler industry has increased
due to the entrance of new manufacturers to this particular market.

Here the issue of import/export is relevant. The total domestic market for heating boilers < 30
kW did not increase much over the indicated time period. However, the HR-boilers did gain a
larger market share at the cost of the VR-boilers. And these were used to be imported for alarge
share from foreign countries. This meansthat still an increase in employment at the manufactur-
ers did take place, thanks to the decreased role of imports.

ECN-C--99-060 13



On the basis of statistical data, it is thus concluded that the role of domestic producers in the
domestic market has increased slightly over time and that this has caused some additional em-
ployment. In combination with some qualitative and quantitative information provided by
manufacturers, it is decided in this case study to assume that the number of people needed for
administration, marketing and sales has increased dlightly over time, whereas the labour needed
for producing a boiler has remained constant. Regarding the additional jobs in the domestic pro-
duction of HR-bailers, only guesses could be made for the number and skill level (see appendix
for explanation of the skill level classification). The following has been estimated: 30 in group 8
(LBO), 30in group 7 (MBO), 80 in group 3 (HBO/WOQ) and 10 in group 1 (WO). It should be
realised though that it concerns only a rough guess.

The number of people involved directly or indirectly in R&D could only be guessed. A number
of twenty employees isincluded as a rough estimate for the additional temporary jobs that were
generated. These employees belong to group 3, physical and engineering science associate pro-
fessionals. The jobs last for a period of about five years to achieve the optimisation in the pro-
duction and assemblage process of HR-boilers.

The age of newly employed people at the manufacturing companies varies largely. Most people
are aged between 18 and 30 and are recent school |eavers, according to one manufacturer. Nev-
ertheless, people between 30 and 55 were attracted too, to keep age structures within the com-
pany balanced.

Employment in the installation branch

The overall installation sector in the Netherlands does currently provide employment for about
48.000 people. The sector has grown over the last couple of years. Interviews with installation
companies have provided information on the nature of employment in this branch and on the
work involved in installing and maintaining HR-boilers. New employees in the installation and
maintenance sector are mainly young school leavers. They have had some technical education
and can be classified under group 7, skilled blue collar, that is craft and related trades workers.
Next to recent graduates, retrained unemployed people and people from related sectors have
been recruited over the last couple of years.

The installation of an HR-boiler takes more time than a VR-boiler. Per boiler it involves three
additional hours by a mechanic and three extra hours by an assistant mechanic. Furthermore, the
maintenance of an HR-boiler takes on average one hour extra for the installer, compared to a
VR-boiler. These figures indicate that the switch in the heating boiler market from VR-boilers
to HR-boilers has caused alasting additional 1oad of work for the mechanics and instalers.

Employment in the energy sector and at the gover nment

Information on the total of jobs directly related to the MAP implementation is available but not
distinguished for the HR-subsidies. On the basis of interviews and the reading of annual reports,
a rough estimation has been made with regard to the number of people involved in the imple-
mentation of the HR-subsidy. A total amount of fifteen employees is assumed for the period
1991-1996, at the government and EnergieNed together. These people all have an academic or
higher vocational education and belong to groups 1 to 3.

Given the above information on employment in various sectors, it can be concluded that the in-

stallation and in particular the maintenance activities have grown substantially thanks to the in-
creased selling of HR-boilers.
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2.8  Quantitative results

Table 2.1 presents the figures for the situation in which all subsidised boilers are assumed to be
installed thanks to the existence of the subsidy instrument.

Table2.1 Annual cumulative figures[ ECU x 1000]

HR-boiler subsidy 1991 1992 1993 1994 1995 1996 Tota'
Grants awarded 5799 11,166 3480 5,039 8,766 4,323 38,574
Administration costs 596 586 623 620 622 619 3,664
Number of subsidised HR-boilers[x 1000] 31 63 20 52 92 62 320
Total expend./investm. (VAT incl.) 34,625 62,363 24,187 50,622 80,473 59,656 525,478
civil service administration 596 586 623 620 622 619 3,664
Installation 17,522 29,990 9,346 20,723 30,902 18,624 127,107
Equipment 15575 28,116 8,178 20,723 36,052 23,703 132,347
Maintenance 1,947 5626 6,648 9439 14,432 17,466 269,110
Employment? [person years] by:
A. managers, professional, administering the scheme 4 4 3 2 1 1 15
B. technicians & associate professionals adm. 10 10 12 13 14 14 73
C. other white collar/non-manual adm.
D. craft & related trade, research, (i.e.skilled) 90 90 90 0 90 70 520
D. installation: private sector employment 110 256 82 213 377 254 1,291
D. producing the investment item -- -- -- -- -- -- --
D. maintenance 18 55 67 97 151 187 2,805
E. plant/machine operators (semi-skilled) 60 60 60 60 60 60 360
F. elementary occupations (i.e. unskilled)
Employment in total wages paid 7,984 11,761 8,092 11,678 16,637 14,052 123,433
Quantity of energy saved [TJ] 297 891 1,065 1517 2,318 2,858 42,865
CO, saved [tonnes] 17 50 60 85 130 160 2,405

! Total over the period 1991-2011; maintenance goes on during the lifetime of the boilers.
2 See Table 2.3 for skill level classification.

2.9 Conclusionson the scheme

Given the analysis above, it has become clear that one has to be careful in relating the subsidy
instrument directly to a number of newly generated jobs. It is very difficult to give an answer on
the question what would have happened without a measure or subsidy. In other words, it is very
difficult to define the reference situation. Furthermore, it is a very complex task to relate the
subsidy given for an HR-boiler to its possible impacts on employment and energy on a country
level. Many assumptions have to be made and the explicit contribution of the instrument to the
number of HR-boilers sold is hard to define. However, the employment and energy impacts per
boiler could be more easily determined.

In the situation where one assumes a direct relation between the subsidy and the number of sub-
sidised HR-boilers sold, a total number of 350 temporary jobs is created for the period of the
subsidy. Employment concerns for the main part the installation of boilers and the work in-
volved with the production and selling of the boilers by the manufacturers and for a very small
part the implementation of the subsidy. However, for the fifteen years period that the HR-
boilers are in operation annual maintenance is needed and this generated a number of 180 full
time jobs for a long period. In this case the energy saved over the lifetime of the subsidised
boilers amounts to 42.9 thousand TJ.

ECN-C--99-060 15



In the very optimistic case in which it is assumed that that all HR-boilers sold were sold thanks
to the existence of the subsidy, the total number of additional maintenance jobs sums up to 480.
In the more critical case, it is assumed that many people received the subsidy as a bonus. These
people wanted to buy the HR-boiler anyway but were thanks to the subsidy now offered a lower
price. The total number of jobs in the maintenance sector in this case sums up to 117.

Despite the many conceptual issues and buts, the collected figures presented in this case study

do provide on headlines some useful outcomes and conclusions:

e Promoting the HR-boiler on an EU-level would provide a considerable number of additional
jobs mainly in the installation and maintenance sector. Employees in this sector are fairly
young and have a Junior or Senior Secondary Vocational Education. To some extent unem-
ployed people can be retrained in order to be able to do this kind of installation and mainte-
nance work too.

e Thejobs will be generated in all EU countries since maintenance and installation activities
are location-bounded.

e The measure to which HR-boilers can be introduced in each country depends however on the
role that gas currently plays in the energy supply for households in a particular EU-country.

210 Appendix

In this appendix some information is given on subsidies, additional labour hours, energy saved
per HR-boiler and wage levels for different categories employees over time.

Table 2.2 Detailed information boilers

1991 1992 1993 1994 1995 1996

Subsidy per boiler per year [f] 350 350 350 200 200 150
Additional costs per bailer [f] 800 750 700 700 700 700
Add. installation costs p.b. [ f] 900 800 800 700 600 550
Add. installation hours p.b. 6 6 6 6 6 6
Add. maintenance hoursp.y. 1 1 1 1 1 1
Energy saved p.b. in m® natural gasp.y 300 300 275 275 2715 275
Energy saved p.b. in MJ p.y. 9495 9495 8704 8704 8704 8704
Monthly wages in guilders:

Group 1 Professionals 7020 7160 7304 7450 7599 7751
Groups 1-2 EnergieNed& Governmt., average wage 6696 6830 6967 7106 7248 7393
Group 3 HBO/WO young 4968 5067 5169 5272 5378 5485
Group 7 MBO, ten years exp.; installation 4428 4517 4607 4699 4793 4889
Group 7 MBO; maintenance 3780 3856 3933 4011 4092 4173
Group 7/8  MBOJ/LBO, (semi-)skilled; production 3456 3525 3596 3668 3741 3816
Group 8 LBO, two years exp.; installation, pro- 2808 2864 2921 2980 3039 3100

duction

See Table 2.3 for skill level classification.

In the following table, Table 2.4, the cumulated figures over the lifetime of an HR-boiler are
presented. After the subsidy has stopped, the maintenance of the subsidised HR-boilers goes on
during their assumed lifetime of fifteen years. That means that from 2006 onwards the employ-
ment in maintenance of the subsidised boilers goes down until it is zero in 2011. For reasons of
space, the years 1999-2004 are missing in the table but the figures for these years bear on the
full number of subsidised boilers and are similar to 1997 or 2008. The column with totals in-
cludes al the years.
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Sources of information
Sources of information are interviews with the association of distribution utilities, manufactur-
ers of HR-boilers, a branch of trade organisation of installers and literature (see references).

Table 2.3 Occupational categories

SAVE Employment Classification ISCO-88 Classification Dutch education levels
A. Managers, professionals @ +® WO
B. Technicians and associate professionals (©)] HBO
C. Other white collar or other non-manual (4) +(5) MBO
D. Craft and related trade or skilled blue collar @) MBO
E. Plant and machine operators and (8 LBO
assemblers (semi-skilled)
F. F. Elementary occupations (unskilled) (9 -
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3. TENDERINDUSTRIAL ENERGY SAVING

3.1 Outline

Title of scheme: Energy Management Systems.

Country: the Netherlands

Type of programme:  Subsidy

Funder: National Government

Timeframe: 1991-1994

Implementers: Novem

Sector: Industria

Measures: Energy Management and Energy Monitoring Systems
Energy saved: < 9.6 PJ(1991-2004)

3.2 Statement of limitations

Energy management systems are not only subsidised within the programme Tender Industria
Energy Saving. Other Dutch programmes do support the systems too. However, these other
programmes are excluded from the case study since the character of those programmes is differ-
ent and it would become afar too extended a case study.

The information on energy conservation in this study are very much reliable, since energy con-
servation data have been monitored closely. However, data on total investments are less sure
since it is not aways known which part of an investment concerns energy and which part serves
other goals aimed at by the energy management systems. Furthermore, data on employment rep-
resent only the averages estimated by the authors based on an extremely wide range of data pro-
vided by companies that have been interviewed.

3.3 Introduction

The ‘Tender Industrial Energy Saving (TIEB)' is an initiative of the Dutch Ministry of Eco-
nomic Affairs and was launched in 1991 as a reaction to the first Memorandum on Energy Con-
servation. The programme is implemented by the Netherlands Agency for Energy and the Envi-
ronment, Novem, and is meant for the industrial or manufacturing sector. The programme is still
running.

This case study focuses on the generated energy and employment impacts of a part of the TIEB
programme, that in the period 1991-1994 provided a subsidy to eleven large Dutch industria
companies that implemented an energy management or energy monitoring system.

The overall amount of energy saved by the eleven energy management systems installed in the
period 1991-1994 within the programme TIEB sums up to 9.6 PJ by the year 2004 according to
the information provided by Novem and separate companies. It is realised by Novem, the com-
panies and ECN though that thisis a very optimistic value. First of all, this figure is based on
the optimistic assumption that each system achieves the expected energy efficiency improve-
ment already in the year of installation and that this improvement effect will last for 10 years.
Secondly, the figure includes not only the energy saving effects by use of the energy manage-
ment systems but also some related investments in not specified equipment that supports the
system and the processes within the company. In practice therefore, the energy saving impact
must be expected to be lower than 9.6 PJ.
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3.4 Description of the case study TIEB

Introduction

The TIEB programme focuses on industries and collaborations of industrial companies. Many
different innovative energy efficient processes and technol ogies have been researched and im-
plemented within the TIEB framework since 1990.

Since an evauation of the overall TIEB programme is too extensive, Energy Management and
Energy Monitoring Systems have been selected as a specific category of projects, to be analysed
within this SAVE Employment case study. These systems have a very wide applicability in
many companies and sectors in al EU-countries and therefore are regarded to be most interest-
ing within the SAV E Employment project.

Financial information on TIEB

Every year the Ministry of Economic Affairs determines a budget for the TIEB programme.
Since 1990 the available budget has been 20 million guilders per year for TIEB as a whole, that
is about 9.3 million ECU. A small part of the budget is spent on subsidies for research projects,
like studies on starting an energy conservation programme within an industrial sub-sector or
feasibility studies of new industrial processes (0.8 million guilders in 1994). The large part of
the budget is spent on subsidies for demonstration projects and market introduction projects, in
order to bring the outcome of the studies into practice (Oosterheert, 1995).

Procedure

Projects are selected according to a tender procedure. The period in which companies can de-
liver proposals for either studies or market introduction and demonstration projects is an-
nounced every year by the Ministry of Economic Affairs in the State newspaper. Criteria for
selection are the potential quantity of energy saved per guilder, the innovativeness, etc. Novem
selects the proposals and supports companies in the implementation of a project.

Studies on amore efficient energy use, feasibility studies and studies to establish an energy con-
servation plan can receive a subsidy of maximum 50%.

Demonstration projects get a maximum of 40% and market introduction projects receive a sub-
sidy of 25% at the most. The last two categories of projects should concern investments that
lead to alower energy use and concern new or not yet often used technologies and processes.

The TIEB programme is rather popular and regarded as successful. The instrument is well
known to the companies that were approached for this case study. Some companies have a
rather close co-operation with an expert representative of Novem and in that way are more in-
volved in energy issues. Often some co-operation aready existed between the company and the
provider of the energy management system, but then for other products and services. The initia-
tive for tendering lies mostly with the company.

Monitoring methods

The activities within the framework of TIEB are supported by a representative sector expert of
Novem. The energy impacts and costs for each project are monitored too. The results of all
projects within the TIEB framework are published every year by Novem in leaflets and maga-
zines and next to that the project descriptions are available on CD-ROM. Novem tries to ex-
change the experiences within the projects with as many companies and sectors as possible, in
order to increase the spin-off effects of the TIEB programme.

I mplementation of Energy Management Systems

Energy Management can be defined as ‘ ordening and watching the energy flows in a company
in a systematic way according to a predefined plan with the objective to realise the company
objectives at minimal energy costs'.
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Energy Management is not an aim in itself but serves to achieve other objectives. For example,
a company wants to have a better understanding of and insight in the energy flows and their
destination, in order to be able to make realistic cost price caculations for the various products
that are produced. Energy Management can be a tool to control costs. Energy Management
Systems also provide a useful tool to those companies that have signed a Voluntary Agreement
with the Ministry of Economic Affairs. With the system, a company can easily monitor its en-
ergy use over time and see what progress is made in improving energy efficiency. Furthermore,
it provides Novem, who isin charge of monitoring the Voluntary Agreements, a useful tool.

Introduction of Energy Management in a company requires at first an analysis of the energy
costs in a company. Next step is to find out how, where and at what time this energy is used.
The information gathered so far gives insight in the relative importance of energy use in differ-
ent parts of the company and at different moments in the processes. Therewith it can be decided
what sort of Energy Management should be started, at what costs and on what scale. Then, a
monitoring system is to be developed and the following questions have to be answered in ad-
vance:

What is to be monitored?

How to monitor this (by hand, automatically)?

At which frequency (hour, day, week, month)?

Who isto do this?

The information that is provided by the monitoring system has to be gathered and to be ana-
lysed. Beforehand, targets for the energy use in different parts of a process or various placesin a
building are to be set. This makes it possible to assess whether the energy use istoo high, and if
so, what action should be taken. The data provided by the monitoring system and the actions
taken are to be presented frequently to most of or all employees of the company. It helpsto in-
crease the attention for energy efficiency and the support for energy saving measures within the
company. The implementation of energy management systems furthermore implies regular
communication on energy use a al levels within a company to maintain support for energy
management.

Energy Management as meant in this case study implies the introduction of very complex and
specialised software and hardware, which is developed for a particular company and the instal-
lation of related equipment. On the basis of a very detailed analysis of the energy use for differ-
ent processes within the company, various measures are taken. These concern either organisa
tional, technical or behavioural measures. An example could be creating a specific task for one
employee within the company, like checking the energy use every month or week. Other exam-
ples are implementing weather dependent regulation of the heating system, or avoiding losses
through standstill situations. Once the system is implemented, data are provided very regularly
to different employees within a company. Maintenance of the system is taken care of by experts
within or outside the company.

Large Dutch energy-intensive companies, producing products like fertilisers, oil products, bulk
chemical products and metals, do often already have a sort of Energy Management System in
operation in their factories. For them, energy is such a large part of the total production costs
that it is an integrated part of the investment decisions. Monitoring the energy use is therefore a
daily activity. The large companies that are included in this case study invested in an extension
and improvement of an existing Energy Management System. For small companies, energy
plays a less important role and therewith, energy saving itself is generaly not a sufficiently
strong argument for an investment in an Energy Management System. The system should for
example support other processes in the company, facilitate the monitoring of a voluntary agree-
ment and/or improve the image of the company. The investment decision in smaller companies
is thus strongly related to the involvement and knowledge of the energy co-ordinator and man-
agement of the company. Once the Energy Management System is installed, the monitoring of
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data is done less frequently than in large energy intensive industries, for example once a week
or once a month.

Lifetime energy management systems

The economic lifetime of an Energy Management System is minimally 10 years and can easily
achieve 20 years. Persona computers and the software are to be replaced more frequently.
When the production processes are changed, the Energy Management System needs some ad-
aptations too. In this case study alifetime of 10 yearsis assumed.

Possibl e effects on employment

The software and hardware for an Energy Management System is to be developed and a lot of
measuring equipment has to be installed. Once the Management System is in operation, some
employees within a company have to keep an eye on the system very regularly and data are to
printed and analysed, in order to take action. The system requires regular maintenance (once a
month to once a year) and a back up emergency service is needed too in some companies.

3.5 Study method

In the case study, eleven companies have been selected that with support of the TIEB scheme
installed some kind of energy management system in their company, all in the period 1991-
1994. Information on costs, expected energy savings etc. were provided by Novem. Five people
responsible for the operation of the energy management system within their company have been
interviewed. Four companies that provided parts of an energy management system or process
control system to one or more of these companies have been interviewed as well. The outcomes
of these interviews have been discussed and checked with an employee of Novem, who was in-
volved in some of the TIEB projects on energy management systems.

Data on the costs and energy saving impacts of the Energy Management System and informa-
tion on the processes and contact persons have been obtained from Novem. Information on
wage levelsis based on estimates. The reference in this situation appeared to be difficult to set.
It has been assumed that impacts of the subsidy instrument on employment and energy have to
be compared with the situation without an (extension of an) Energy Management System. It
means that the labour hours needed for operating the system and providing the energy data on a
regular basisis regarded as additional employment compared to the reference situation. This as-
sumption however is questionable. Some companies argued that the installation of an Energy
Management System could also cause a net negative employment effect for the company, since
it will become much easier to get all sort of data needed for determining the energy use and cal-
culating cost prices of different products. However, as this quite sensible argument is so hard to
guantify, it has not been considered in the determination of the qualitative impacts of the TIEB
instrument. It will be mentioned though as a comment in the conclusions.

3.6 Qualitative results

As indicated in the former subchapter, interviews were held with representatives from compa-
nies that have bought and companies that have provided equipment/software for Energy Man-
agement Systems. Some remarks and conclusions can be made on the basis of these interviews:

e A higher energy efficiency is not the only reason to invest in an Energy Management Sys-
tem. Most companies reported that they invested in the system to get more insight in their
energy use. In non energy-intensive industries it is often not known which product group or
which part of the production process uses how much energy. This information is neverthe-
less very relevant when trying to calculate the cost prices per product. Companies did indeed
get more insight in their energy use and often they found very huge losses in some part of a
process which could very easily be prevented.
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e Each company appears to have its own specific Energy Management System, including
software. Before buying one kind of system, time is needed to analyse the current energy
use, to decide on the number of meters, the frequency of measurements etc. This preparation
is mostly done in co-operation with the company that will develop the system. The ingtala-
tion of the equipment and the system is done in co-operation with or fully by an externa
company.

o All investments appeared to be financialy attractive and profitable. The payback period
varied between 6 months and 5 years, but mostly it was around 1.5 year.

e Once the system has been installed and is in operation, very few additional hours are needed
by the employees that are responsible for checking the system and providing the data. The
time needed for operating a system depends on the frequency of measurement.

e Most companies have set a maintenance contract with the company that developed and often
installed the system. It can concern a contract for emergency situations but it can aso in-
clude precautionary maintenance, e.g. once a year. In some cases, this contract was part of
the deal, in other cases, it means additional coststo the company.

¢ In the interviews with the companies that decided to install an Energy Management System
it was often said that the existence of the TIEB subsidy gave just that little push or support to
convince the management staff to say yes to the investment proposal. Most managers of
smaller companies do hesitate to take such a step. After all, money can only be invested once
and other things have mostly more priority within the company. For the larger energy inten-
sive companies on the other hand, the subsidy has played a minor role.

e Intheinterviews it was argued by suppliers of energy management systems that such a sys-
tem is only to be ingtalled once the big pieces of the pie have been eaten. That is, other en-
ergy investments can often be more profitable and therefore have to be taken first. Energy
management systems are at the end of the energy saving investments road.

Impact on Employment

The time that is needed for the development of the software for an energy management system
varies largely. One important factor is whether the computer company is familiar with the par-
ticular company processes or not. The first phase is rather labour intensive, since the energy
demand of the company is to be analysed in order to be able to decide e.g. on the number of
measure points. Co-operation with the employees within the companies is then required. Indi-
cations for the time needed for the development of the software can be given though: 1000 to
1200 labour hours for one system. Employees in charge of such a task do have a higher voca-
tional education, mostly in computer science.

Maintenance of the system is not so labour intensive. The frequency of maintenance activities
depends on the complexity of the system and the importance of energy use for the company.
This means in practice that maintenance in energy-intensive industries is on a regular basis, for
example once a month, whereas for smaller companies it is once or twice a year. Again, the
maintenance is taken care of mostly by employees with a higher vocational education, in techni-
cal or electrical engineering.

The operation of the system within the company takes not too much time. In large energy inten-
sive companies the checking and distribution of energy datais mostly done on a daily basis, in
smaller companies where energy plays a less important role it can be once a week or once a
month. The total amount of work varies between 5 hours per week to 1 hour a month. Mostly
one employee is responsible for the printing of the data and the distribution to the relevant em-
ployees. This employee has a technical background, on a Senior Secondary or Higher Voca
tional Education level.

At Novem, one person is full time involved in the promotion of the installation of Energy Man-
agement Systems. However, these activities concern various support programmes and not only
TIEB. Some other Novem employees devote a small part of their time to the TIEB projects on
Energy Management Systems. All Novem employees do have an university background.
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The overal direct impact on employment appears to be very small. Employment achieved from
1990 till 1994 amounts to 15 person-years. After that a number of 1.5 jobs lasts until 2000, al
for maintenance and operating the system. From 2001 this number is rapidly decreasing to O
jobs in 2004. The work is done by people who already had a job. No school |eavers or unem-
ployed people appear to have been attracted to do this work. There is no indication that they
would have lost their jobs if this programme would not have existed, nor that their workload
was too much.

Energy

All systems that have been installed proved to be profitable investments, both from an economic
and energy point of view. The pay-back period varied between 0.5 and 5 years, but mostly was
about 1.5 years. In Table 3.1 in the appendix the total energy savings per year are presented.

Energy Management Systems

Some companies that provided software and hardware for the energy management systems have
tried to extend their activitiesin thisfield. One firm started a mailing action to 150 companies to
inform them on the possihilities of an Energy Management System. About 85 visits were made
to these companies but although they mostly were very interested, a lot of companies shrank
from concrete decisions. This computer company did not sell any additional system. The disad-
vantage of energy management systems is that first a check-up of the current energy demand for
different processes is needed before an indication can be given on the costs and benefits of in-
stalling such a system. That appears to be atoo big a barrier for managers. Since the companies
often do not know exactly what they want, the computer company is not able to directly con-
vince them of the attractiveness of an Energy Management System. One company stated that
timeis not ready for it yet.

The companies that develop and deliver hardware and software and related equipment for the
Energy Management Systems have not observed an increase in the sales of their systems since
the introduction of the TIEB scheme. The activities involved with energy management systems
are not their core business and so far they have not been able to make its role more important.
However, some companies still expect an increase in the near future because of expected energy
policies of the government.

Novem confirms that the installation of Energy Management Systems, particularly in smaller
non energy-intensive companies, is dightly disappointing. Many barriers are of influence, as
was described above.

With the installation of an Energy Management System, some related equipment is used too.
Since these components vary largely per company and do not always have a direct relation with
energy, they are not included in the employment analysis. The Input-Output modelling however
may provide data on indirect employment generated by investments in Energy Management
Systems. At the same time, it is not clear what part of the investments done is strictly related to
energy and what to other aspects.

3.7 Quantitative results

The total number of jobs, directly generated through the TIEB programme for energy manage-
ment systems, is very limited. From 1991 till 2004, the estimated total employment is 25.5 per-
son-years. During the installation period, the number of temporary jobsin the field of computer
sciences is estimated to be contributing the most to employment, with a number of 6.5 person-
years from 1990 till 1994. It concerns the work to be done in order to develop the hard-
ware/software needed for energy management systems. Maintenance and operation activities
take an estimated 1.5 person-years for the lifetime of the eleven systems and therewith have a
large part of 12.5 person-years in the direct employment generated. The implementation of the
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instrument TIEB, in particular that part focusing on energy management systems, requires a
maximum of one employee from Novem, 4 person-yearsin the period 1990-1994.

All jobs have a technical/engineering/computer science character, mostly on a Higher or Senior
Secondary Vocationa Education level. The one employee from Novem has an academic back-
ground.

The information on maintenance, operation and development of software varies per company.
Therewith it has been difficult to quantify the time needed for these activities. All figures pre-
sented on jobs therefore are only estimates.

3.8 Conclusions on the scheme

From this case study a few conclusions can be drawn:

1. Energy management systems are interesting from an energy point of view. It concerns pro-
fitable investments that can serve other objectives in the company too. The energy saved per
company varies between 1% and 20% of the origina energy demand. Cumulated energy
saved over the lifetime of the eleven systems installed sums up to 9.6 PJ. It concern both
electricity and natural gas.

2. Direct jobs generated thanks to the part of the TIEB programme focusing on energy man-
agement systems are very limited, even under rather optimistic assumptions. The total em-
ployment is 25.5 person-years Based on the interviews, between 1990 and 1994 the number
of temporary jobsin the field of computer sciencesis regarded to be most extensive. Mainte-
nance and operation activities have a large part in the total of direct employment generated
with 12.5 person-years.

3. The figures on direct employment can be regarded as optimistic. One could also argue that
operation takes a few additional hours compared to the reference situation whereas on the
other hand, in other parts of the company alot of hours are saved. The net employment effect
within the company therefore could easily be negative aso.

4. Energy management systems could be implemented on alarge scale in al EU-countries. Im-
plementation however is problematic since individual companies, in particular non energy-
intensive companies, do not regard energy saving as atop priority. Many socia, institutional
and financial barriers have to be overcome before managers decide to spend money on an
energy management system. In order to have many energy management systems installed at
companies, a subsidy programme is to be launched on alarge scale. It is to be accompanied
with many energy experts that support companies in choosing the most optimal type of sys-
tem. However, as long as the installation of energy management systems is not obligatory
but voluntary, it is expected that the success of such a programme will be very limited.

3.9 Appendix

The sources of data are mentioned in the section on the study method:

e Cost and energy savings information of eleven companies were provided by Novem, who
implemented the subsidy and monitors the energy use of the companies with an energy man-
agement system.

¢ Interviews were made with five people in charge of the operation of energy management
systems and with four people providing parts of such systems.

o Wage levels were estimated.

Imports have been neglected in this case study, because the Energy Management Systemsin this

study have been developed and installed mainly by Dutch firms.
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Energy Management systems do not raise comfort levels, but by definition they do serve other
goals than energy saving alone, for example controlling costs or monitoring the energy use of
processes.

Table 3.1 Occupational categories

SAVE Employment Classification ISCO-88 Classification Dutch education levels
A. Managers, professionals DO+® WO
B. Technicians and associate professionals 3 HBO
C. Other white collar or other non-manual @+ (5 MBO
D. Craft and related trade or skilled blue collar @) MBO
E. Plant and machine operators and assemblers (8 LBO
(semi-skilled)
F. F. Elementary occupations (unskilled) (9) -
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4. ENERGY PERFORMANCE STANDARD

4.1 Outline

Title of scheme: Energy Performance Standard (EPN).
Country: the Netherlands

Type of programme:  Regulation

Funder: -

Timeframe: December 1995-present
Implementers: Building sector

Sector: Domestic

Measures; HR-boiler, HR-windowpanes

Energy saved: 4.0 million GJ (1997-2011)

4.2 Statement of limitations

Monitored data on the effects of the subject of this case study, the Energy Performance Standard
(Energie Prestatie Norm in Dutch, abbreviated EPN) for houses, have at the time of this study
not been published nor been fully examined. This holds for the energy saving measures taken
and investments made as well as the resulting energy saving.

The reason lies in the fact that the Energy Performance Standard is a legal regulation applying
to the building requests. Time delays occur between the filing of these requests and the delivery
of building permits by the authorities, and also between the ddivery of building permits and the
delivery of the houses. Because of these delays, the first measures are realised more than a year
after the filing of the building requests. Then, data gathering on yearly energy use takes another
several months to a year. The EPN started 15 December 1995, so that the first permits under
EPN have been approved in 1996 and the greater lot of first houses built under EPN have been
delivered for inhabitation in 1997. That means that resulting energy saving measures are effec-
tuated from 1997 on. Energy use can be measured from 1998 on and are at the time of writing
this case study report being gathered by the Netherlands Agency for Energy and the Environ-
ment (Novem).

Effects on employment, creation of employment not being the aim of this policy measure, have
not been subject of monitoring. Therefore, the data presented in this case study are either based
on tentative figures and estimates of the effects on energy saving, or are estimates that are based
on telephone interviews with people in severa positions in the building sector. Especialy the
employment figures vary between quite fair and rather rough estimates.

4.3 Introduction

The Energy Performance Standard was introduced at the end of 1995 as part of the Dutch
Building Decree (Staatsblad 295, 1995). The Energy Performance Standard makes it possible to
calculate the integral energy performance of a new house or office and its heating, ventilation,
air conditioning and lighting equipment, expressed as the Energy Performance Coefficient
(EPC). It appliesto new buildings. The lower the EPC, the more energy efficient the building is.
The fictional standard new Dutch house with an EPC of 1.4 has an energy demand equivalent to
1400 cubic metres of natural gas. An EPC of 1.2 would mean an energy demand of 1200 cubic
metres natural gas equivalents.
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The EPN is a national regulation instrument applying to all buildings (re)built in the Nether-
lands from 15 December 1995 on. Since it has a mgjor impact on the building sector and on en-
ergy use, it is an interesting instrument for a case study. In order to focus on the consumer sec-
tor, this case study concerns the effects of the EPN for newly built houses only. This case study
concerns the introduction of the EPN, that is the period of December 1995 through December
1997, when the EPC was set to 1.4.

In December 1995 the standard started with a maximum EPC value of 1.4 for houses, and 1.9
for office buildings, while it was already announced that the maximum EPC for houses would
be set to 1.2 in 1998 and was scheduled to meet the maximum value of 1.0 by the year 2000.
The sharpening from 1.4 tot 1.2 has indeed been formalised through an adjustment of the regu-
lation by the 1<t of January 1998. However, the law gives the possibility to loca authorities to
demand sharper EPC values, a possibility that is often used. Moreover, housing devel opers use
sharper EPC values to show the high quality of their houses. A low EPC vaue has become a
sales argument.

The Energy Performance Standard concerns all partiesinvolved in building houses, e.g.:

e Architects and their advising consultants, who have to design the houses so that they meet
the standard in consult with their customers.

e Civil servants of the loca authorities, who have to check both the calculations and the
houses being built.

e Builders, who have to install the chosen insulation measures and installations.

During the introduction period, on top of the insulation that was already required under the
Building Decree, especially highly efficient (abbreviated in Dutch as HR for Hoog Rendement,
which means High Efficiency) windowpanes and highly efficient (HR) heating boilers are used
to reach the required EPC. In practice, regarding the stimulation of the HR-boiler, the EPN acts
as the successor to the subsidy for HR-boilers. In fact, the introduction of the EPN and its ex-
pected effect on the use of HR-boilers was the main reason for the energy distribution utilities to
stop the subsidy (see a so the case study on the HR-boiler subsidy).

The introduction of the EPN was expected to lead to a decrease of 10 to 20% of the energy con-
sumption of newly built houses. The sharpening from 1.4 to 1.2 is expected to lead to a 13% de-
crease of the energy consumption of a single new house. The estimated total saving will climb
from 35 million cubic metres of natural gas in the period 1998 till 2000, via 100 million m® over
the period 1998 till 2005, to 150 million m® till 2010. It is calculated that sharpening the EPC
for most houses leads to minor shiftsin housing costs which vary from an advantage of about 50
NLG/year to a disadvantage of 16 NLG/year. Only with poorly designed buildings, the sharp-
ening of the standard will lead to a substantial increase in housing costs (Staatsblad 461, 1997).

4.4  Description of the Energy Performance Standard (EPN)

History

The Building Decree from 1992 aready contained requirements for thermal insulation and air
permeability of the outer layer of abuilding. These requirements served to limit heat losses, for
reasons of energy efficiency and, concerning houses, also to limit the living expenses. In the
context of the policy for sustainable building a way to achieve a better energy efficiency of
buildings was found in the Energy Performance Standard (EPN). This EPN was already an-
nounced in the policy bills on Sustainable Building (1990) and on Energy Saving (1990). These
bills stated that more far-reaching requirements should be made to the building-related energy
use, even though further insulation measures at the present energy prices would not be eco-
nomically profitable.
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The Netherlands Normalisation Institute (NNI) was asked by the government to co-ordinate the
development of a standardised method to calculate the resulting energy use from heat losses,
heat gains (solar irradiation and use of solar energy) and energy use of building-bound installa-
tions. Also other institutes and consultancies were involved in the process of developing and in-
troducing the method.

Technical information

The Energy Performance Standard enables calculation of the integral energy performance of a
new house or office and its heating, ventilation, air conditioning and lighting equipment. The
standard consists of two standardised methods for the calculation of an Energy Performance
Coefficient (EPC), one for houses and one for tertiary sector buildings (for both non-profit and
profit services, like schools, hospitals, government buildings, but also offices and shops). This
EPC is calculated by dividing the calculated energy demand (the characteristic energy use) by a
reference figure which is related to the size of the house or building (surface size of outer layer
of the building and the floors of the heated part). The values of constants in the equation which
determine the reference figure are chosen in such away that a new Dutch house of the size and
shape built most often, has an annual primary energy demand of 1400 cubic metres natural gas
equivalent when its EPC has the value of 1.4. Correspondingly, a demand of 1000 cubic metres
of natural gas has an EPC of 1.0. The advantage of this method is that architects, builders and
installers can share their efforts on meeting the energy performance standard.

The essential feature of this regulation is the freedom to choose any combination of measures
that suffices the required EPC. These measures are taken on top of some minimum insulation
demands in the Building Decree that have been maintained. Achieving the EPC may be done by
using energy efficient installations, by limiting heat losses through insulation, by using renew-
able energy for heating and warm water supply, by optimising the solar irradiation through the
orientation of the house, et cetera. A list of features, like heat osses, solar irradiation, internal
heat sources (lighting, equipment, people), ventilation, heating boiler efficiency et cetera serves
asinput for the calculation of the characteristic energy use of ahouse. This characteristic energy
use, divided by a factor that corrects for the used surface (heated part) and loss surface (outer
layer) of the building, is not to be larger than the set EPC-value (Nieman, 1996).

Insulation measures generdly last longer than ingtallations and are more difficult to apply after a
house has been built. Therefore, in order to ensure that the EPC is not achieved by energy-
efficient installations only, most of the insulation requirements for the heat resistance and air
permeability of partitionsin the Building Decree have been maintained.

The legal standard set by the EPN is fulfilled by a range of energy saving measures, of which
the installation of a highly efficient heating boiler (HR-boiler) and the use of highly efficient
(HR+) windowpanes are the most common. HR-boilers are installed instead of so-called im-
proved efficiency boilers (VR-boilers in Dutch; VR stands for Verbeterd Rendement, meaning
Improved Efficiency). VR-boilers are improved boilers in comparison to the conventional boil-
ers that were commonly used before the VR-boiler was developed. HR+-windowpanes are used
instead of normal double windowpanes. These are the least expensive measures to fulfil the re-
guirements and therefore the most commonly chosen.

Other measures that affect the energy performance are being stimulated by separate activities,
like a subsidy for solar boilers, a heat pump stimulation program, and directions by the local
authorities in the context of sustainable building. The use of these measures thus cannot be as-
cribed to the EPN only. Also, these measures are less frequently used to reach the EPC-val ue of
1.4. They gain in importance for the lower EPC-values following after the first standard. There-
fore this case study on the introduction of the EPN focuses on the aforementioned HR-boiler
and HR+-windowpanes.
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Aims of the regulation

The EPN is introduced to make far-reaching demands on the energy use of buildings possible.
The requirements of the buildings at first, however, are not that strict, so that parties involved
can get used to the new regulation.

The EPN requires knowledge of the EPC-calculation, but also demands a different way of de-
signing houses by architects and a different approach by commissioners and building contrac-
tors. Therefore the EPC at first has been set to a value that does not require too far-reaching ad-
justments to the houses as were built before December 1995. The energy saving aimed at by
setting the EPC to 1.4 is 10 to 15% (Staatsblad 295, 1995).

Procedure

To obtain a building permit, one must file a building request with the local authority. On the ba-
sis of the new regulation the building request must contain a calculation of the EPC that meets
the Energy Performance Standard.

Local authorities have to supervise the compliance with the legislation. They have to check the
EPC-calculations in the building requests and also check whether the houses being built are in-
deed according to the specifications.

Introduction and education

The NNI, that has co-ordinated the devel opment of the EPC-calculation method, has also taken
care that computer software was developed to do the calculations and has published guidelines
for the practice of the use of the EPN.

In between the announcement of the new legidation in the State Journal (Staatsblad) and the
start of the regulation, specific groups of involved persons have been trained to work with the
EPN. NNI has started to inform the building world from the beginning of 1995 with introduc-
tion meetings. NNI as well as other agencies organised courses where those going to work with
the EPN learned how to do EPC-calculations. Typically an introduction meeting takes half a
working day or one evening and a course to learn either one of the calculation methods takes
one working day.

Sarting date

The EPN started at 15 December 1995, that is building requests that are filed from this day on
have to fulfil the EPN, with an EPC of 1.4. For building requests filed from 1 January 1998 on a
sharper EPC applies of 1.2. An ending date of the regulation is not foreseen.

Monitoring methods

EPN effects on the energy saving measures taken are monitored in the context of monitoring
sustainable building. Since 1995 samples are taken of approved building plans to register the
sustainable building measures. Thisis done in afew steps. To obtain figures on the penetration
of measures in building plans from 1997 on, samples are taken as follows. Of the total of about
750 municipalities, a sample of 80-85 is taken, divided over large, mid-sized and small munici-
palities. Of these municipalities a sample is taken of the building plans, so that 300 plans result.
The tentative data from building plans approved of in 1995 and 1996 have been gathered fol-
lowing the same method, but with larger the samples. Of these plans, the measures taken are
registered. Among them are measures that affect the EPC, like for example the kind of warm
water boiler, the presence of a solar heating boiler, the insulation value of the floor, loft and
front insulation. Also, since the introduction, the EPC is registered. These data do not cover the
actual energy used when the houses are being lived in. Employment effects, not being the aim
of the regulation, are not monitored.
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Possibl e effects on employment

The employment effects of this successful legislative instrument are not known so far. It is ex-
pected that some additional employment is generated in the building sector, architects, loca
authorities etc. Next to that, additional investments are made in insulation measures, highly effi-
cient heating boilers etc. Many sectors and authorities are involved with the implementation of
the EPN. Although employment effects are not available yet, it is expected that interviews with
parties involved will provide most of the information required.

45  Study method

Tentative data used on building plans of houses approved in 1996

Definite monitoring results on the effects of the EPN were not yet available when this case
study was performed. Because of the time lag between the filing of a building request and the
building and delivering of a house, the first levy of houses under the EPN have been built
mainly in 1997. Although several parties have an interest in the effects of the new regulation,
first monitoring results are about to be published by the end of 1998 and do not yet cover the
energy use.

Only tentative figures on requests approved of in 1996, assumed to result in new houses in
1997, could be obtained for this study. Therefore the case study is based on these tentative
monitoring results, on the documented expectations of this regulation, and on interviews with
people in severa different positions in the building sector and supplying industry. In order to
focus on the consumer sector, only that part of the Energy Performance Standard is studied, that
concerns the building of houses.

Reference situation development and monitoring, design, calculation and checking

The reference situation should be the situation without the EPN. Without this, no work would
have to be done on development and monitoring of the EPN, nor would there be any surplus
work on designing houses because of the EPN, calculation of the Energy Performance Coeffi-
cient and checking of this EPC. All thiswork isaresult of the introduction of the EPN.

The development and introduction of the EPN of course started before the introduction but is
assumed to have resulted in a substantial amount of work in 1995. With respect to this work
field, the amount of work is estimated as well as the extent to which this results in jobs. Con-
cerning the work done on design, calculation and checking, it is assumed that this startsin 1996,
neglecting the last two weeks of 1995. The amount of work per building request is estimated
from interviews. The number of building requests for houses is estimated on the basis of statis-
tical data on the building sector.

Reference situation for energy saving measures

Concerning the energy saving measures the year 1995 was chosen as the reference period (con-
sidered to be the period just before introduction of the EPN). VR-boilers (improved efficiency
boilers) and norma double windowpanes are the references for the HR-boilers and HR-
windowpanes respectively regarding costs and energy saving. Tentative monitoring figures were
available on those measures identified as the most commonly applied because of the EPN. The
percentage of houses with HR-windowpanes as well as the percentage of houses with an HR-
boiler were higher in the requests filed in 1996 than in the requests filed in 1995.

The main assumption is, that the rise in these percentages is the result of the introduction of the
EPN. The number of HR-boilers and the amount of HR-windowpanes are derived from these
percentages and the amount of building requests. Above that, for the HR-windowpanes, window
surface dimensions of reference houses have been used together with assumptions on the share
of these reference types in the newly built houses to estimate the surplus amount used because
of the EPN. It is assumed that for the surplus of houses built with HR-windowpanes so-called
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HR+ glass is usad (this is a double window with coating and filled with argon instead of air),
because this has a substantial effect on the EPC that is in the same order as that of the HR-
boiler.

Effects of the EPN on investments and employment related to the use of energy saving meas-
ures are the surplus amounts of consumer costs and of work in production, installation and
maintenance of HR-boilers compared to VR-boilers and of HR-windowpanes compared to nor-
mal double glass windowpanes. Although the effects on the EPC of each of these measures vary
with the features of a house, an average lowering of the EPC is assumed of 0.14 for an HR-
boiler and of 0.13 for HR-windowpanes. This is supposed to mean an energy saving of 140 and
130 m® natural gas equivalents. The calculated amounts of energy, money and CO, saved are
based on these numbers and figures.

First energy saving measures realised in 1997

The tentative data available relate to the measures in the building requests that were granted a
building permit in the years 1995 and 1996. The year 1995 is used as the reference year. Taking
into account that the EPN was introduced at the very end of 1995, the first building permits un-
der EPN will have been granted in 1996. It is well possible that also some building requests
dating from before 15 December 1995 will have been granted a permit only in 1996, but ne-
glecting this, building requests approved in the year 1996 are considered to fulfil the EPN.
Thus, building requests approved in 1995 serve to compare those granted a permit in 1996. As-
suming that houses are finished with a delay of one year between filing of the building request
and delivery of the house, the first measures because of EPN are realised in 1997. Also the in-
vestments are made and the employment is generated in 1997.

4.6 Qualitative results

From a viewpoint of employment, three fields of work because of the Energy Performance

Standard can be distinguished:

e development, introduction and monitoring of energy effects,

e design of houses according to the EPN, calculation of the EPC, and checking the EPC cal-
culation and the building of houses,

e production, installation and maintenance of insulation measures and installations.

The nature of employment in each of these work fields will be discussed in the following.

Devel opment, introduction and monitoring

In charge of the development of the new building regulation EPN are the Ministries of Housing
and of Economic Affairs, the Netherlands Agency for Energy and the Environment (Novem)
and the Netherlands Normalisation Institute (NNI), that farmed out several activities to the tech-
nologica research institute TNO and several consultancies. Also introduction courses are or-
ganised, by NNI, but also by professional training agencies. Teaching these courses are part-
time jobs, but the teachers generally have jobs in the field of designing and making building
calculations and are hired to give these courses. Monitoring is done by the Dutch energy agency
Novem, in diadogue with the Ministry of Housing and with help of consultancies in the data
gathering.

The people in charge of the development, introduction and monitoring in the (semi)government
institutes are assumed to be highly educated and well experienced employees. Development and
implementation of standards and regulation belongs to the core business of the
(semi)government ingtitutes, so that the EPN is not necessarily a reason to employ new people.
Those working in the consultancies are assumed not to have an equally long career, but still are
assumed to have several years of working experience.
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Though no new people have been recruited to work on the EPN, some new jobs elsewhere in
the organisations may have resulted to be fulfilled by young people. It was said in one interview
that two new people had been attracted at NNI, but this could not be ascribed solely to the EPN
work, but also to organisational developments and the favourable economic climate.

The development of new regulation is of course atempora matter. But the work is not finished
with the implementation; beyond the scope of this case study, in sequence to the introduction,
the EPN will be adjusted to new techniques and sharpened in order to bring about larger energy
savings. However, a conservative estimate of the amount of work involved is made in this case
study, not counting the work involved in adjusting the regulation, since this study focuses on the
introduction of the EPN and on the period when the EPC value was 1.4. The estimates of the
amount of work involved in the development, introduction and monitoring thus relate to this
first period only.

Design and cal culation and checking by the authorities

The design of houses according to the EPN and the calculation of the EPC by architects and
their advising consultants, and checking their calculations and the practice of building by the
local authorities appears to be a more important source of employment, that is still limited dur-
ing the introduction of the EPN, but is expected to become more evident when the EPC is
sharpened and solutions are getting more complex.

The workersinvolved in the EPC calculations can be distinguished in on the one hand architects
and advising consultants who design the houses and on the other hand the civil servants who
have to check their calculations. It is the architect’s job to prepare the building request and to
obtain a building permit. In order to get the request approved, it must fulfil the demands of the
Building Decree, including a correct EPC-cal culation resulting in alow enough EPC-value.

Architect agencies may do these EPC-cal culations themselves, but they can also farm these out
to an advising consultant, for instance a consultancy specialised in building constructions,
building physics, or in ingtallation techniques. The interviews did not render a figure for the ex-
tent to which this work is contracted out by architects. What came forward from the interviews
was, that it is likely that architects have done most of the EPC-calculations for houses them-
selves so far, because most often an EPC of 1.4 can be achieved with standard solutions (like an
HR heating boiler or HR windowpanes). But when the solutions get more complex, consultants
will more often be called in. This is already the case for tertiary sector buildings, where quite
often different use functions must be combined.

In several interviews it was stated that the introduction of the EPN has led to a new approach of
thinking with respect to building. It has led to a different sequence of actions in the process of
designing and building houses. Whereas formerly the architects in their design of houses only
had to account for the insulation demands, the choice of installations for heating et cetera was
made in a later phase. Now, however, the design of the house including the installations has to
fulfil the demands of the Energy Performance Standard. It leaves the architect a range of possi-
ble solutions of building measures and choice of instalations that have to be thought over and
usually must be discussed with an installations expert. The latter is therefore nowadays involved
in as early a phase as the design of the building, which isin a much earlier stage of the building
process than before.

Severa interviewees have mentioned that employment in the advising consultancies in the
building sector is growing and that one-man consultancies specialised in EPC calculations have
emerged. This may be partly an effect of the EPN, but it was also pointed out that building
physics has gained importance lately and that there is much activity in the building sector in
general.
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It is generally acknowledged that the EPN means that more work has do be done (or farmed out)
by architects before they can apply for a building permit, although it is not yet clear how much
more time it takes on the average.

The architect’ s fees are subject of discussion; can or cannot architects charge their customers for
the extra work to be done? Architects charge their customers on the basis of the Standard
Regulation customer/architect. On one hand it can be argued that the architect fees for the
preparation of the building request also include EPC-analysis and calculation since these are an
integral part of the building request. On the other hand the text of this Standard Regulation says
that activities on behalf of the EPN must be considered as extra activities (Stichting Bouwre-
search, 1997). In practice it appears that not all customers are willing to pay for the extrawork.

The architects therefore want to reconsider the fees and are in the process of quantifying the
amount of extrawork that is done more precisely. The branch of trade organisation has assigned
an investigation, but no results have been published yet. Estimates in interviews varied widely;
we assume it to be 3 hours per house, taking into account that it is not only a calculation that has
to be done, but also an analysis beforehand to list the possible solutions, while on the other hand
the solutions generally do not have to be very complex with an EPC-value of 1.4.

It is not known to what extent the costs of the extra work for the design of housesis paid by ar-
chitects (whether they farm out the work or do it themselves) who do not get paid extra for the
EPN-activities and by households that are going to rent or buy the houses, in those cases where
the commissioners do pay extrafor the EPN work.

Civil servants of the local authorities have to check the EPC-calcul ations before a building per-
mit can be granted. Often this checking is done by workers of the departments of Building and
Housing Supervision. These departments also have to check if the buildings that are realised
agree with the granted building permit. Although the EPN means extra work, generally thereis
no budget to enlarge the staff of the already busy departments, so that the EPC calculations and
check of measures on the building sites have replaced other duties and have not led to new jobs
in the local authorities.

Practically all those working with the EPN for houses have followed a course, typicaly of 1
day, to learn how to deal with the standard, and how to calculate the EPC and to use the soft-
ware developed for that purpose.

The skill level of new jobsin consultancies and architect agencies was said to vary from skilled
blue collar (for practical advice on the site) to professionals with an academic degree (for de-
signing complex solutions). We assume the magority of new jobs to be on higher vocational
training level. Though sometimes the newly employed will be working on a one-year contract to
begin with, or will be detached by an employment agency, the jobs can be considered to be
permanent as the foresight for the economic climate in the building sector is good and EPC cal-
culations is a good field to be expert on. As the EPC-demands on the energy efficiency of new
houses will be set higher, this type of work isthe most likely to render more employment.

The skill level of civil servants checking the EPC-calculation and realisation is typically that of
bachelor degree. Aswas stated before, no new jobs have been created because of EPN.

Energy saving measures

The simplest and cheapest way to fulfil the requirements of the EPN are the installation of
highly efficient heating boilers instead of improved efficiency boilers and highly efficient win-
dowpanes instead of normal double windowpanes. It is assumed that these are the main energy
saving measures that are more often applied because of introduction of the EPN. As has been
described in the case study of subsidies for highly efficient heating boilers, abbreviated as HR-
boilers, these have been stimulated by subsidies until 1996. Because of the introduction of the
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EPN, these subsidies were considered to become abundant and have been put to an end. Ac-
cording to the expectations, the implementation of HR-boilers has increased further still. The
additional percentage of new houses with an HR-boiler installation is ascribed to the effect of
EPN.

As mentioned in the section on the study method, HR-boilers are compared with VR-boilers.
The surplus amounts of work and the surplus investment costs are used to estimate the effects of
the EPN. As has been pointed out in the case study on highly efficient heating boilers, produc-
tion of HR-boilers does not require more labour than production of VR-boilers. Surplus em-
ployment associated with HR-boilers involves installation and maintenance. These jobs are ful-
filled by skilled and semi-skilled blue collar employees. Installation of HR-boilers must be per-
formed by one skilled technician with ample working experience and one semi-skilled assistant
for whom less experience is required. Maintenance must be performed by a skilled technician
with afew years of experience.

HR windowpanes are double windowpanes, with a specia coating that reflects more radiation
than normal windowpanes. To enlarge the insulating value even more, they can be filled with
argon instead of air and still better reflecting coating can be applied; this gives the so-called
HR+ windowpane. It is assumed that the variety applied on alarge scale to fulfil the EPN isthe
HR+ windowpane, that together with the window frame gives a window insulation value U of
1.8 W/m’K, whereas for normal double glass windowpanes U equals 2.8 W/m’K.

Comparing HR-windowpanes and normal double glass windowpanes, no extra work is involved
in installing the windowpanes. In producing the HR-windowpanes, assembling and filling them
with argon does not require extra work. Only application of the coating to the glass platesis an
extra step in the production process that generates employment.

The production of the coated windows has led to about 60 new jobs in the period 1995-1997.
Two firms in the Netherlands have invested in a machine to apply this coating to glass plates.
These new jobs cannot all be ascribed to the effect of the EPN. Also the energy regulation in
Germany has stimulated the investments in HR windowpanes production capacity. Between
60% and 70% of the product is exported, mainly to Germany. Also imports are substantial;
about 45% of the HR windowpanes sold in the Netherlands was imported into the Netherlands.
The amount of new jobs ascribed to the EPN correspond with the extra HR window surface ap-
plied in the Netherlands in new houses because of the EPN, corrected for an imports share of
45%.

The education level of the employees working in the two coating machines in the Netherlands
varies from semi-skilled labourers to professionals with an academic degree, with the emphasis
on jobs for skilled labourers and higher vocational training level. The new jobs are permanent
full-time ones.

A local authority tool for sustainable building and CO, abatement

Local authorities in the Netherlands have the possibility to use the EPN for stricter demands on
the energy use of houses than required by the national law. Local authorities that make a point
of sustainable building and CO, abatement (many municipalities have joined the Climate
Treaty) use the EPN as a policy instrument. Also local authorities can influence the way alower
EPC is achieved, by deciding about the energy-infrastructure; will they allow the common com-
bination of gas and dectricity, or do they choose for example heat distribution together with
electricity, or electricity and heating of houses and groups of houses with electric heat pumps.
Also locd authorities can either be the party ordering the building of new districts or have a lot
of influence on the building corporations and order for example that all new houses in a neigh-
bourhood are provided with solar heating boilers. Although stricter EPC demands by local
authorities may lead to the use of additional or other energy saving measures, these are not
counted in this study as resulting from the introduction of the EPN.
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Announced sharpening invokes innovation

Although the EPC of 1.4 in force from December 1995 through December 1997 does not im-
pose high demands of the building and ingtallations, from the beginning it was made clear that
the aims of the instrument are to reach a substantia reduction of the energy use of buildings and
the trgjectory of sharpening the EPC was already laid out. A technology push of energy-efficient
installations resulted. For example systems for balanced heating with heat recovery equipment
are being developed, and aso improved varieties of insulating pane (after HR an HR+ also
HR++ pane) are developed. Because of the EPN and foreseen lower EPC, energy efficiency is
becoming a selling feature. These effects have not been accounted to the introduction of the
EPN.

4.7  Quantitative results

Results on 1997

A delay time of one year is assumed between the filing of a building request and the finishing of
anew house. The year 1996 is the first year for the building requests to fulfil the EPN. Asis ex-
plained in the section study method, because of the delay time, 1997 redlly is the year in which
the most important effects of the introduction of the EPN begin to occur. Therefore in the fol-
lowing the estimates for the year 1997 are given.

It is important to note that all quantitative results presented must be considered estimates, be-
cause they are based on tentative or estimated figures and on assumptions made for missing in-
formation.

The number of houses built in 1997 under EPN used for calculations is assumed to be 102,000.
From the comparison of building requests approved of in 1996 and 1995 it was concluded that
the EPN has led to 24% of the new houses in 1997 to have an HR-boiler installed and 32% to
have HR-windowpanes, because in tota 68% have an HR-boiler and 55% have HR-
windowpanes in al heated rooms in the building plans approved in 1996, while these percent-
ages were 44% and 23% respectively in those of 1995. This means 24,504 houses with an HR-
boiler and a number of 32,640 houses with HR-windowpanes, assumed to correspond with 1.2
thousand m? of HR-glass, as aresult of the EPN.

In 1997 the thus estimated employment in the three fields accounts to:

¢ Inthe order of 5 person-years in development, introduction and monitoring; these are mainly
existing jobs, dthough some new people may have been employed to take over other duties
of those involved in EPN.

e About 51 person-yearsin design, calculation and checking, more or less equally divided over
architect agencies/advising consultancies and local authorities, these are mainly existing
jobs, although in the architect/consultancy branch some new jobs may have been created.

e Inthe order 106 person-years in production, installation and maintenance, a very small part
(about 6 person-years) in the production of HR windowpanes, the largest part (about 86 per-
son-years) in installation of HR-boilers, which is a onetime event, the other part maintenance
(about 14 person-years). Although it is not so much as needed for installation, the mainte-
nance duties return every year. Most jobs of HR-boiler instalation and maintenance are
permanent new jobs.

In 1997 the total of expenditures and investments on behaf of the EPN is 56 million ECU,

while 268 thousand GJ of energy saved in terms of money spares 2,7 million ECU. The CO;
saved corresponding with the energy saving is 15 tonnes.
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4.8 Conclusionson the scheme

Because definite data on the effects of EPN are not yet available, the conclusions made must be
regarded indications for the probable effect of this new regulation.

Employment creation not being the aim of the Energy Performance Standard, the employment
effects have not been monitored. Only estimates are given of the employment resulting from the
introductions of the EPN.

Given the assumptions on the amount of work resulting from the EPN and the share of this work
that is done by existing staff, the amount of new jobs created because of EPN are in the order of
100. Most of these are in the installation and maintenance of HR-boilers, that is for skilled and
semi-skilled blue collar workers. The number of jobs in the design of houses with alow enough
EPC and the calculations required for this purpose are likely to increase in the future; sharpen-
ing of the EPC will lead to more complex solutions and the new employees that can handle
these matters are likely to be recently graduated professional managers (academic or higher vo-
cational training).

With respect to the replicability of the EPN the following can be said. Within the Netherlands
the Energy Performance Standard has already been applied at the largest (namely national)
scale, holding for new houses and for new tertiary sector buildings.

To expand the working of the EPN asit is to existing houses is not possible, because it acts on
the building request, which does not come up for existing houses. However, energy efficiency
requirements, but with much less strict energy efficiency demands, are considered for certain
levies of existing houses too.

Whether an Energy Performance Standard could be a useful instrument for other EU countries
also depends on the existence of regulation similar to the Dutch Building Decree. The choice of
energy saving measures and the appreciation of these measures in terms of their effect on the
value of the EPC should be country-specific.

The impacts of the introduction of the EPN, setting the EPC to 1.4, in terms of energy saving
are limited, but the measure is promising with respect to future results, as can be concluded
from the technological innovation towards more efficient installations that has been initiated by
the prospect of sharper EPC valuesin the near future.

Thisisin line with the aim at the introduction: to let those involved get used to the new regula-
tion, not at the same time demanding too much change in the use of materials and installations
that determine the energy performance of a house.

Employment effects from the sharpening of the EPC have not been included in the quantitative
analysis of this case study, because it is limited to the introduction of the EPC value of 1.4.
However, these effects are expected to be more extended, because of the higher demands made,
both of the design of the house as of the performance of the installations applied. In the period
1995-2005 the building of 1 million new houses is foreseen. In the year 2000 the EPC will be
sharpened to 1.2 and it isintended to be sharpened even more after the year 2000.

Employment can be expected in the advising consultancy, in research and development of more

advanced installations and in the production, installation and maintenance of these installations,
like solar heating boilers and heat recovery for heating systems.
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4.9 Appendix

The estimated results are presented in data Table 4.4°. In this table the cumulated figures over
the lifetime of the EPN measures are presented. The maintenance of the HR-boilers is assumed
to go on during this 15-year period. For reasons of space, the years 2000-2009 are missing in the
table, but the number of HR-boilers is the same as in 1998 or 2011, so the figures are the same
as for these years. The column with totals includes all the years. The tentative figures on energy
saving measures taken are presented in Table 4.1.

Table4.1 Tentative figures from Kodal-file

Tentative figures 1995 1996 1996 minus 1995
Number of building permits granted 98,400 102,100

Percentage with HR-boiler 44% 68% 24%
Percentage with HR-windowpanesin all heatedrooms  23% 55% 32%

Source: Rigo, 1997

These tentative figures of 1995 and 1996 show a significant increase in the use of HR-boilers
and HR-windowpanes that in this case study is ascribed to the EPN. Very recently data on
building permits of 1997 have been received by Novem. Though the percentages have not yet
been calculated exactly, the total percentage of new houses according to these building plans
with an HR-bailer is approaching 90% and the percentage with HR-windowpanes in all heated
rooms isin the order of 80% (Novem, 1997). This shows that these measures are becoming the
standard under the EPN.

Methods and sour ces of information for calculating job creation

Job creation because of development, introduction and monitoring has been estimated on the
basis of qualitative information provided by the interviews with the normalisation institute NNI,
the energy agency Novem and a consultant involved in development of the standard and organ-
ising introduction courses. Expert estimates of the number of person-years involved were aso
given by these interviewees. Additional data on the extent to which introduction courses have
been followed and organised was provided by an evaluation study of the introduction of the
EPN (BBB, 1997).

Estimates of job creation in the design of houses, and calculation and checking the EPC are
based on interviews with 2 architect agencies and 2 advising consultants, 2 branch of trade or-
ganisations, 2 local authorities and also with the aforementioned institutes. Both qualitative in-
formation as well as quantitative estimations were given in these interviews. Based on this, for
the design of houses and the calculation of the EPC an average of 3 hours per building request
was assumed. Checking of the calculations and the building of the houses by loca authorities
was assumed to be 25 minutes per building request.

Architects and advising consultants mostly could not distinguish between design of houses and
design of tertiary sector buildings when estimating the workload caused by the EPN. To esti-
mate the share of houses in this workload, statistical data were used. Statistics on the number of
building requests, the number of houses built, the money spent on the building of houses and of
other buildings and on the number of people employed by architect agencies were combined
(Statistisch jaarboek 1998, 1998). Together with the estimates given by the interviewees these
were used to calculate the employment involved.

2 Grants awarded are the individual rent subsidies that low income households that live in cheap rented
houses can apply for. An HR-boiler that, in contrast with a conventional heating boiler, usualy is not
included in the basic rent may be claimed as service costs (Rijksbegroting 1995 Volkshuisvesting,
Ruimtelijke ordening en milieubeheer, 1994/1995). These grants in this table are supposed to be a gov-
ernment contribution to the maintenance of HR-boilers.
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To estimate the wages earned, in addition to information provided via interviews assumptions
have been made. Wages for these levels are similar to those in the Netherlands case study on
HR-boilers. A yearly rise of 2% is assumed. Monthly wages for different groups are shown in
Table4.2. See Table 4.3 for skill level classification.

Table 4.2 Monthly wagesin guilders

1995 1996 1997

Group 1 Professionals; semi-government 7599 7751 7906
Group 3 HBO/WO; building expert with experience 6436 6565 6696
Group 3 HBO/WO; not much experience 5378 5485 5595
Group 7 MBO, ten years exp.; ingtalation 4793 4889 4987
Group 7 MBO; maintenance, production 4092 4173 4257

Group 8 LBO, two years exp.; ingallation, production 3039 3100 3162

Job creation because of the measures applied, HR-boilers and HR windowpanes, was based on
tentative monitoring results. These concerned the number of building requests that have been
filed and the percentages of houses with HR windowpanes in al heated rooms and of HR-
boilers according to these requests (Rigo, 1997). The total surface of HR windowpanes used be-
cause of the EPN was estimated with help of the description of reference houses (EP Varianten-
boek woningbouw, 1996).

Interviews with two glass manufacturing and two glass selling companies have provided quali-
tative information as well as bases for the estimates on the employment effects. Employment
effects of the increased use of HR-boilers are assumed to be similar to those presented in the
case study on subsidies for these ingtallations.

An average duration of 15 yearsis assumed for the effects of the EPN. Thisis a very conserva-
tive assumption; most often in modelling households energy use a lifetime of 20 years is as-
sumed for energy efficient building measures. These twenty years are an average between the
lifetime of insulation, that often lasts as long as the house, and installations, which are replaced
after aperiod of for example fifteen years. However, because the maintenance of the HR-boilers
is the only lasting source of employment, the lifetime of HR-boilers is chosen to calculate em-
ployment effects and also energy saving effects.

Varying some assumptions
A calculation was made for a variety on the main assumption that only the surplus percentages
HR-boilers and HR-windowpanesin 1996 compared to 1995 result in the effect of EPN in 1997.

Suppose that al newly built houses in 1997 fulfil the EPN either because of an HR-boilers
placed or HR-windowpane used, taking 68%, the full amount, of HR-boilers to be the effect of
EPN, and 32% of HR+ windowpane to be the effect of EPN, this is the surplus amount. The
other 26% are assumed to be HR windowpanes and are left out of the calculations. This results
in more employment in 1997 in installation and maintenance of HR-boilers for skilled and semi-
skilled blue collar workers: two times 110 instead of 43 for installation and 37 instead of 14 for
maintenance in 1997 and the following years.

Also more energy, CO, and money would be saved: 442 thousand GJ, 25 tonnes of CO, and 4.4
million ECU. This however, is not a realistic assumption, considering the percentages of HR-
boilers and HR-windowpanes that were already placed before introduction of the EPN.

Another assumption that has been varied is the amount of work done by architects or advising

consultants. The assumption used is that it takes 3 hours per building request, but it could also
be assumed to be 1.5 hours or 4.5 hours. That would make a difference of 10 jobs (less of more,
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respectively) together at architect agencies and consultancies for academic or higher vocational
trained employees.

Issues that do not apply

Some items have not been addressed explicitly in the above, because they do not apply to this
policy instrument. It is difficult to say whether comfort levels are being raised by this measure
or not. Definitely the energy saving measures are applied to the new houses right at the start,
during the building of the house. They are not measures applied to raise the origina comfort
level beside saving energy. If this regulation would not have been introduced and demands of
the energy use would have been less strict, would new houses have had a higher or lower com-
fort level? It can just as well be assumed that the comfort levels would have been the same.

Displacement effects on firms that are not included in the program are not in order, because it is
a national regulation that applies for all parties working in the building process. No indications
were found for indirect employment effects, due to a reduced energy demand or changesin con-
sumers expenditures because of investments in energy savings or of money saved by lowered
energy costs.

The occupational categories of employment for the SAVE project are derived from the ISCO-88
classification. In the following they are related to the Dutch education levels.

Table4.3 Xkill level classification

SAVE Employment Classification ISCO-88 Classification ~ Dutch education levels
A. Managers, professionals @ +@® WO
B. Technicians and associate professionals ©)] HBO
C. Other white collar or other non-manual (4) +(5) MBO
D. Craft and related trade or skilled blue collar @) MBO
E. Plant and machine operators and assemblers (8 LBO
(semi-skilled)
F. Elementary occupations (unskilled) (9 -

42 ECN-C--99-060



1174 090-66--O-NO3

L09°TT v.0°0 v.0°0 V1.0 v.L0 v.L0 0000 0000 1USJU0D Xe}
Y920 892 89 ¥89'C ¥89C ¥89C 0000 0000 (eAsnioul xey) pones ABeue joanena (Y
9220 ST00 ST00 ST00 ST00 ST00 0000 0000 (sauu01 000T) Penes 200
yri'sye 0e0'ce 0e0'ce 0€0'e2 0€0'e2 0€0'e2 0 0 (o) Anuppa
¥9v's89'e 869'tC 869'S5t7C 869'5t7C 869'5t7C 869'Gt'C 0 0 [ro]seb punreu
806'0€0'% 121'892 121'892 121892 121892 121'89¢2 0 0 fe101 [ro] penes ABeue jo Auuenb (6
259°€ 10T°0 10T°0 10T°0 10T°0 62v'T 8690 60T°0 Xey Jo junoLue
1S6°0T Y0£0 Y0£0 Y0£0 Y0£0 98z €602 12€0 pred ssfem Jo e10}

(soxe1 Buipnoul) pred sofem
[2101 JO W] U1 INg "8 Ul'Se UMop uaolq uswAojdwe ('}

€ €0 €T €1 awlyds ayl bulesiuiwpe sefevew feuossajoud (1Y
swn-ed
T ST 0 0 w1 JuswiissAul 8y} Buronpoud (111 3
{54 o4 0 0 wew/o|duwe Jojoes sreAld uoie|esul (11 3
Sl|quissse pue siokado pa||Iys-Iwes 3
GI¢ 14 14 14 14 14 0 0 souewdiurRW (A°Q
€T L L 0 uoenofed pue ubsep (A1
€ € 0 0 w}l1 JuswiIsanul ay Bunpoud (111°q
{54 o4 0 0 swo|dwe Jojdes seand ‘uore|esul (11
(P11 '9°1) 22||00 8N[G P3| | 1S J0 BPe.) PeTeRI Pue 1jeld "
€T L L 0 uoie|noed pue ubsap (Al'g
T VT 0 0 w1 uewisaAul ayy Buonpoud (111 g
6t 14 14 0 aweyos ay) bulesiuiwpe (I'g
S[eUoSS9J0.d 912 100SSe pUe SURIDIULYJS) g
9 €T €T 0 uo RN pue ubsap (Al Y
81 S A A aweyds ay) Bulesuiwpe (1 'y
feuossajoud ‘sieffevew
|win [y
[0/ VT VT T VT 291 65 8 [sreaA uossed] ‘101 ‘JewAodwg
[s1e0A uossed] JuewAodws (@
/6961 90€T 90€T 90€T 90€T 90€T 0000 0000 30UeBIUR N
0000 0 0 uoiresedo
S8T'L S8T'L 0 0 uoir|esul
YEE'SC YEE'SC 0 0 swdinbs
T106°¢r 869°0¢ 899'T¢C €90 Koueynsuoo
08¢ Wit G821 G/€0 UO RIS IUILUPE BOIAKS [IAID
T¢8'L6 90€ET 90€'T 90€T 90€T 899'GS €68°¢C 0T0°T “uswWiIssAULRIN pURdXe [elol (‘P
S8z L 0000 0000 0000 0000 S8T°L 0000 0000 (uibuio Ay10e0s) suodwi Jo anea
1¢8°L6 90€'T 90€'T 90€'T 90€'T 899°G9 €88°¢C 0T0°T (easnul 1V A) WwewissAulpinpuedxe e1ol (0
a8¢'L 0 0 0 0 et T 0 0 (uiBuo Ay109ds) suodwil jo anfea
[410h 4" 16T°0 16T°0 T6T'0 16T°0 2608 98T€ 8900 1VA JO Junowe
€806 6.C'T 6.C'T 6.C'T 6.C'T 6CEVS €6ETC 8S¥'0 (ensnpul 1vA) ainipusdxe aeAld ('q
0Eee 6IET 09v'T 2850 SIS0 Lo [feJIS U IWPY
8070 /200 /200 /200 /200 /200 0000 0 popene sielb (e
parnund T10C 0T0C 6661 8661 /66T 9661 G661

[ND3 uol||w ] ge6T Jo seotud ‘S1S00 uoire|nBel Nd3 77 91deL



REFERENCES

BBB/ProCommunicatie/DHV (1997): Onderzoek Evaluatie Energieprestatienormering (EPN)
woningbouw-utiliteitsbouw. July 1997.

Staatsblad 295 (1995);Besluit van 30 mei 1995, houdende wijziging van het Bouwbed uit inzake
energieprestatie, June 1995.

Staatsblad 461 (1997):Bedluit van 6 oktober 1997, houdende wijziging van het Bouwbesl uit
(aanscherping ener giepr estatiecoéfficient voor woningen en woongebouwen 1998),
October 1997.

Brezet (1994): Van prototype tot standaard: de diffusie van energiebesparende technologie,
(The diffusion of High-Efficiency Central Heating Boilersin the Netherlands). Thesis,
Erasmus University of Rotterdam, 1994.

CBS (1998): Maandstatistieken van de buitenlandse handel. V oorburg,1998.

CBS (1998): Satigtisch jaarboek 1998. V oorburg/Heerlen, 1998.

Dougle, P.G. et a. (1997): Energie Verdag Nederland 1996. ECN, Petten, 1997.
EnergieNed (1996): Milieu Actie Plan 2000. Arnhem, 1996.

EnergieNed (1996): Resultaten Milieu Actie Plan, Arnhem, 1996.

EnergieNed (1997): Basisonderzoek Aardgasverbruik Kleinverbruikers. Arnhem, 1997.

Huizinga, B., de Vries (1986): Werkgelegenheid bij een doelmatige en duurzame
energievoorzening in het noorden des land; De arbeidsmarkt in Energie. IVEM report
nr.8, University of Groningen, april 1986.

Iwema, C.H.T., Vijverberg (1983): Werkgel egenhei dseffecten van milieumaatregelen, een
economische-theor eti sche verkenning op het niveau van het individuele bedrijf. NEI,
Rotterdam, December 1983.

Jeeninga, H. (1997): Analyse energieverbruik sector Huishoudens. ECN-1--97-051, Petten,
1997.

NEN 5128 (1994): Energieprestatie van woningen en woongebouwen. Nederlands Normalisatie
Instituut, september 1994.

Nieman, H.G. (red.) (1996): Bouwbedluit Praktijk. Knelpunten, richtlijnen, oplossingen. Den
Haag, Ten Hagen Stam uitgevers, 1996.

Novem (1996): EP Variantenboek woningbouw, March 1996.
Novem (1997): Correspondence. Sittard, September 1997.

Oosterheert, R.J., 1.C. Kok, P. Kroon, A. Stoffer, A.W.N. van Dril, O. van Hilten, F.A.T.M.
Ligthart, J.J.C. Bruggink, W.G. van Arkel, M. Beeldman, J.C. Rémer. (1995): Energie
Verslag Nederland 1994. ECN, Petten, 1995.

Oosterheert, R.J., P.G. Dougle, R.F.T. Aalbers, W.G. van Arkel, JM. Bais, M. Beeldman, G.H.
Dinkelman, O. van Hilten, I.C. Kok, P. Lako, P.C. McKay, E. Schol. (1996): Energie
Verslag Nederland 1995, ECN, Petten, 1996.

Rigo (1997): Correspondence. Tentative figures from the Kodal-file. Amsterdam, 1997.

44 ECN-C--99-060



Rijksbegroting 1995 Volkshuisvesting, Ruimtelijke Ordening en Milieubeheer (1998):
Kamerstuk 23 900 X1 nr. 1 1994/1995.

Stichting Bouwresearch (1997): EPN in vogelviucht. Consequenties voor ontwerp en uitvoering:
woningbouw. Rotterdam, August 1997.

ECN-C--99-060

45



