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Abstract
Th e Green Paper on Energy Effi  ciency introduces an additional 
energy saving target of 20 % until 2020. At the same time, the 
Dutch parliament demands an overall speed of energy saving of 
2 % a year until 2020. Both targets imply an ambitious increase 
in saving eff orts. Th is paper focuses on the Dutch residential 
and services sectors. It includes an inventory of technical and 
behavioural saving measures that may contribute to energy sav-
ings by reducing heat and electricity demand or by increasing 
conversion effi  ciency. Th is paper also provides an inventory of 
barriers, such as costs and institutional barriers, which inhibit 
the application of these saving measures. In order to assess the 
feasibility and cost of reducing energy use, the paper analyses 
the capability of policy instruments to overcome these barriers. 
Th e combined analysis of measures, barriers and policies does 
not only help to determine the feasibility of achieving various 
energy saving targets, but also to determine the overall cost 
involved. Finally, the yearly saving percentages feasible in both 
sectors are analysed for diff erent upper limits on the acceptable 
cost per tons of abated CO2.

Introduction
In the Netherlands, the present pace of energy saving is 1 % 
per year. Saving energy is a means to achieve other goals, such 
as increasing security of supply, reducing CO2 emissions and 
reducing dependency on fossil fuels. Both at European and 
national level, pressure exists to increase this pace. Th e Green 

Paper on Energy Effi  ciency introduces an additional energy 
saving target of 20 % until 20201 and the Dutch parliament 
demands an overall saving speed of 2 % per year from 2010 
until 20202. Both targets imply an ambitious increase in saving 
eff orts. Th is paper analyses what instruments the Dutch gov-
ernment can introduce to realise 2 % of savings per year and 
how high the related costs are for the government and for the 
Dutch residential and services sector. 

Methodology
Th e total technical saving potential is analysed, relative to the 
baseline scenario ‘Global Economy – High oil Prices3’ (GEHP) 
(Daniëls and Farla, 2006). Th e baseline scenario contains ex-
isting policies and policies planned in December 2005. To 
determine the eff ect of an increase in energy saving pace, ‘en-
ergy saving’ will be defi ned fi rst. In the Dutch ‘PME4’ saving is 
defi ned as “reducing energy use, while the same activities are 
carried out or the same functions are realized with less energy”. 
RES do not contribute to energy savings according to the PME 
defi nition. According to the defi nition in the PME, total en-

1.This means a saving of 2.7 % per year (Doing more with Less, Action Plan for 
Energy Effi ciency, 2006)

2. This saving target is the result of a motion of Van der Ham/Spies, which has been 
accepted in the spring of 2005. The motion targeted a gradual increase of the an-
nual energy effi ciency in the Netherlands of the present saving pace of 1 % (Gijsen, 
2006) to 2 % in the period 2005-2010. In the period 2011-2020 the saving pace 
is aimed to be 2 % per year. This will lead to an additional saving of 475 PJ in the 
period 2005-2020, relative to the GEHP baseline scenario.

3. with oil prices of 40 dollar/barrel (2 000 US$).

4. Protocol Monitoring Energiebesparing- A Dutch document that describes the 
methodology of how energy saving pace should be calculated in the Netherlands 
(www.energie.nl)

Boerakker, Y.H.A.
Daniëls, B.W.

 ECEEE 2007 SUMMER STUDY • SAVING ENERGY – JUST DO IT! 275



276 ECEEE 2007 SUMMER STUDY • SAVING ENERGY – JUST DO IT!

PANEL 2. STRATEGIES AND GENERAL POLICIES

ergy savings of 595 PJprim can be realised in the Netherlands 
in 2020, relative to the GEHP scenario. In this paper, the defi -
nition of ‘energy savings’ will be less strict, because renewable 
energy behind the meter (such as solar thermal water heaters 
and heat pumps) is also considered to be energy saving.

Saving potential 
According to the ’broader’ defi nition of energy savings, 
760 PJprim can be saved by 2020, relative to the baseline sce-
nario (see Figure 1). Th is total saving potential is the sum of all 
the maximum achievable saving potentials5 described in the 
Optiedocument (Daniels and Farla, 2006). Th e Optiedocument 
reports on the technically feasible saving potentials of diff erent 
options, based on a large number of sources6: Dril, A.W.N. van, 
et al. (1999), Dril, A.W.N. van en H. Elzenga (2005), Graus, 
W.H.J., S. Joosen (2003), Harmelink, M. en K. Blok (2004), 
Harmelink, M. et al. (2005), Joosen, S. et al.(2004),and Menk-
veld, M. et al. (2005). Th e potential shown in Figure 1 is the 
maximum potential, taking into account not only technical 
barriers but also barriers to the eff ectiveness of policy instru-
ments7. At national level, (all sectors included) a saving pace of 
2.1 to 2.2 % per year can be realised. In the built environment 
(residential and services sector) a saving pace of 2 % per year 
can realised, but only at high cost (see Table 1) and under the 
condition of setting standards (Daniëls et al., 2006).

5. Only the saving potentials that fi t the ’broader’ defi nition of energy savings used 
in this study.

6. Only sources that has been used for determining the saving potential of at least 
two different options are named, for a more extensive list see http://www.ecn.nl/
nl/ps/onderzoeksprogramma/nationaal-klimaatbeleid/optiedocument-20102020/ 
(factsheets)

7. For example, if the government wants to increase insulation in dwellings, it can 
require a minimum energy performance when a house changes owner/tenant. 
However, this policy measure will only affect the dwellings that change owner/
tenant up to 2020. The effectiveness of the standard will therefore be less than 
100 %. 

Saving measures and costs
Table 1 shows the saving potential in the residential and serv-
ice sector in more detail. In total 248 PJ can be saved in these 
sectors, which is one third of the total savings that can be re-
alised in the Netherlands. Large savings are possible especially 
by ‘heat demand reduction in existing dwellings (43 PJ), ‘elec-
tricity savings by changing behaviour or higher effi  ciency of 
appliances’ (79 PJ) and ‘electricity savings bound to building 
and of offi  ce equipment’ (53 PJ). Of these options, the latter has 
negative national costs per ton of abated CO2. In general, the 
cost per ton abated CO2 is high (> 100 euro/ton) relative to cost 
in other sectors such as industry and transport.

Barriers to savings
In table 1 two types of costs are defi ned, national costs and end 
user costs8. Part of the options in table 1 have negative end user 
costs, which means that the yearly energy savings exceed the 
yearly investments costs. In spite of the negative end user costs 
in table 1, these options are not realized currently and in the 
baseline scenario. Apparently there are barriers other than fi -
nancial ones, preventing these options from being realized. An 
overview of the barriers is shown in table 29. 

8. National costs are yearly societal costs for ‘the Netherlands’- This provides an 
indication of the net cost (all costs and savings subtracted from each other), based 
on the national discount rate of 4 % and world market energy prices. End user 
costs are yearly costs for the relevant sectors, without additional costs and savings 
due to changes in policies. This provides an indication of the net costs (all costs 
and savings subtracted from each other), based on the discount rate of the relevant 
sector (5,5 % for residential-8 % for the service sector) and on end user prices, 
existing levies included.

9. Split incentives: An example of split incentives are buildings rented by com-
panies and households, for which energy costs are not included in the rent. This 
means that the building owner should invest in energy saving measures, while the 
renters will get the fi nancial benefi t.
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Policy instruments 
For each group of barriers, policy measures need to be imple-
mented to overcome these barriers. In order to make policies 
effi  cient and feasible, three conditions are defi ned for the policy 
measures. First of all, they should be directly targeted at the rel-
evant actors, if possible directly at decision moments, so that no 
unnecessary extra costs are introduced and no potential will be 

lost. Secondly, they should have a relation with existing policy 
if possible, which will facilitate quick introduction. And fi nally, 
policy should be designed at a national level as the aim of this 
report is to determine what policies the Dutch government can 
introduce to realise 2 % saving per year10. 

10. Policy should only be designed at a European level, if it is diffi cult to infl uence 

2,150 BOERAKKER, DANIËLS

Saving option Savings

(PJ)

National

costs

(mln

euros/yr)

End user

costs

(mln

euros/yr)

Savings

of CO2

(Mton/yr)

National

costs

(euro/ton)

Existing dwellings – residential sector 48 641 181 2.7 237

Solar boilers 2 123 104 0.1 951

Heat demand reduction by economical heating behavior 3 -19 -59 0.2 -104

Heat demand reduction existing dwellings 43 537 135 2.4 224

New dwellings – residential sector 10 531 536 0.5 1123

Heat demand reduction new dwellings 4 399 419 0.2 1779

Heat pumps in new dwellings 6 132 117 0.2 532

Appliances – residential sector 79 261 -1333 5.7 46

Electricity saving by changing behavior or higher efficiency of

appliances
79 261 -1333 5.7

46

New conversion technologies – residential sector 6 425 343 0.4 1034

Condensing boilers with higher efficiency 3 299 286 0.2 1776

Micro-CHP 3 126 58 0.2 519

Existing buildings – service sector 44 428 259 3.1 139

Small scale CHP 13 55 -113 1.2 47

Electricity reduction – (building related) 11 -12 -120 0.8 -15

Demand reduction existing buildings 20 386 491 1.1 344

New buildings – service sector 7 337 474 0.4 942

Demand reduction new buildings 3 339 483 0.2 1775

Heat pumps 3 -15 -25 0.2 -100

Solar boilers 0 14 15 0.0 819

Appliances – service sector 53 -58 -574 3.9 -15

Electricity savings bound to building and of office equipment 53 -58 -574 3.9 -15

New conversion technologies – service sector 2 38 27 0.2 231

New concepts small scale CHP 2 38 27 0.2 231

Total 248 2604 -87 16.8 155

Source: based on (Daniels and Farla, 2006)

Table 1 Overview of technical saving potential and costs (policy excluded), for residential and service sector 

Name group Barriers Relevant actors

Existing dwellings –

residential sector

Lack of attention, split incentives Dwelling owners- residents, large social and

commercial lessors, small private lessors,

households

New dwellings – residential

sector

Conservative attitude in a large part of the

construction sector, split incentives

Project developers, construction companies,

(mortgage) banks, communities

Appliances – residential

sector

Lack of insight and attention, split incentives Producers of electric appliances, households

New conversion

technologies- residential

sector

Availability of new technologies Construction companies and contractors,

dwelling owners

Existing buildings – service

sector

Attention, split incentives Companies with their own building,

commercial lessors

New buildings – service

sector

Conservative attitude in a large part of the

construction sector, split incentives

Project developers, construction companies

Appliances – service sector Lack of insight and attention, split incentives Producers of electric appliances

New conversion techno-

logies – service sector

Availability of new technologies Construction companies, building owners

Based on (Daniels et al., 2007)

Table 2 Overview of the different barriers and the relevant actors 
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Oft en packages of instruments are more eff ective than a sin-
gle instrument. Most packages consist of one or two instru-
ments which are needed to realise the saving potential (oft en 
regulation and/or a strong fi nancial incentive). Supporting/soft  
instruments (such as information) can enhance the eff ect of the 
other instruments, so that these can be designed less strictly. 
Table 3 shows the standards and fi nancial support for the dif-
ferent groups of saving options. 11 

An example of practical support is to set up one counter for 
all practical and fi nancial matters for energy effi  cient renova-
tion of dwellings (support for households). Other forms of 
practical support are the implementation of ‘smart meters’ in 
all dwellings to raise consumers’ attention to energy use or to 
stimulate the foundation of ESCO’s which deliver energy serv-
ices. Financial support for large scale pilot projects (for new 
conversion technologies) and introducing quality standards/
certifi cation so that the image of new conversion technologies 
will only be determined by effi  cient technologies are other ex-
amples of practical support. 

Amongst all group of instruments in table 3, standards are 
suggested to realise the saving potential. Standards are the most 
direct way to realise the saving potentials. Another advantage 
of setting standards is that all responsibility for energy savings 
is removed from households and companies, which form a very 
large and diverse group. By setting standards, the number of 
actors that have to fulfi l these, has strongly reduced which fa-
cilitates the communication and control of the standards. 

the relevant actors with national policy. 

11. The EPBD energy performance certifi cate: The Energy Performance Build-
ing Directive requires that, when a house/building changes owner or tenant, a 
certifi cate can be shown, containing among others an indication of the energy 
performance of the building.

Feasibility of saving targets
In defi ning the saving potentials of table 1, it has already been 
taken into account that not the whole technical potential can 
be realized. One example is the impossibility to convince all in-
habitants of the Netherlands to change their heating behaviour 
in their houses. Th erefore only a part of the existing potential 
will be realized. Another example is the potential of existing 
buildings. When selling/renting a building, it is proposed that 
a minimum energy performance should be realized. Buildings 
that do not change owner/renter in the period 2007-2020, will 
not be required to fulfi ll a minimum energy standard. In this 
case the instrument limits the opportunities of saving energy. 

Overall costs 
Table 4 gives an overview of maximum savings12 (see table 1), 
and the related national and governmental costs. Government 
costs consist of subsidies (discounted to yearly costs) and of 
implementation costs (costs of personnel, costs of overhead), 
etc. Implementation costs are only determined on an abstract 
level. Th e packages need to be worked out in more detail before 
implementation is possible. Diff erent detailed designs can lead 
to diff erent yearly costs. Th us, the implementation costs are 
only a rough estimation of the real costs13. 

Table 4 shows that more than half of the possible savings 
can be realised by reducing energy use of appliances and offi  ce 
equipment. Th ese are also the cheapest saving measures, both 
at national level and for the government. Th e specifi c costs of 

12. Realised with the instrument packages from table 3.

13. Uncertainty about implementation costs is also a consequence of estimat-
ing the future implementation costs on the basis of current implementation costs 
(which are often diffi cult to determine). 
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Name group Instrument packages

Existing buildings –

residential (rs)/

service sector (ss)

Setting standards (rs/ss): energy standard based on EPBD energy performance certificate. The level

of the standard should at least be equal to current average energy use of buildings in the sector.

Financial support (rs – dwelling owners): take total living costs into account in mortgages (efficient

house has lower energy costs, so higher (monthly costs for) mortgage is feasible).

(rs – dwelling lessors): change the rent system, so that energy improvements of the dwelling can be

calculated in the rent.

(ss – companies): fiscal advantages for companies in energy efficient buildings and higher energy tax

to improve the feasibility of small CHPs.

New buildings –

residential (rs)/

service sector (ss)

Setting standards (rs/ss): stricter energy standards in 2012 and 2015 (chosen to realise stricter

standards in two staps, so that construction companies have enough time to adjust their way of

working to the stricter standards)

Construction standards (high insulation, heat recovery systems, etc)

Financial support (rs – dwelling owners): take total living costs into account in mortgages (efficient

house has lower energy costs, so higher (monthly costs for) mortgage is feasible)

(rs – project developers): municipality should allow higher maximum house prices for more efficient

houses.

(ss – companies) fiscal advantages for energy efficient buildings

Appliances –

residential (rs)/

service sector (ss)

Setting standards (rs/ss) Absolute standards at EU level for the energy use of appliances/ office

equipment in active and stand-by modus.

Financial support – not needed

New conversion

technologies –

residential (rs)/

service sector (ss)

Setting standards (rs/ss) Up to 2020 no standards for these technologies (micro CHP/ condensing

boilers with an integrated heat pump/small scale CHP). Stimulating market penetration is more

important

Financial support (rs): subsidies of the additional costs compared to condensing boilers for the first

50.000 samples of both technologies. (ss): – no support needed

Table 3 Instruments per group of saving options (Reference: Daniels et al. 2007)
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these saving measures (euro/GJprim) are actually the lowest of 
all measures in table 4. 

Limits of acceptable costs per tons of abated CO2 
Figure 2 shows the specifi c costs and the contribution to the 
total savings in the built environment for all saving measures. 
Large variations of specifi c costs can be noticed in fi gure 2, 
varying from -25 Euro/GJprim up to 125 Euro/GJprim. Even hig-
her specifi c costs occur, but they hardly play a role, as they re-
present only a very small potential. Th e oil prices have only a 
very small eff ect on the specifi c costs, as commodity prices are 
only a small component of the total energy prices in the built 
environment. 

Th e analyses for the built environment have also been car-
ried out for other sectors: i.e. industry, electricity production, 
agriculture and transport (Daniels et al, 2006). Th e built envi-
ronment is responsible for a considerable part (about 75%) of 
the total national cost (3 475 mln Euros/year ) needed to realise 
2 %/year. In this total, the costs for additional policy are not in-
cluded, as these are oft en very uncertain (Daniëls et al, 2006). 

Conclusion 
If a saving pace of less than 2 %/year is acceptable, costs of 
energy saving may reduce considerably, as the saving meas-
ures with the highest specifi c costs become superfl uous. Th e 
measures with high specifi c costs are oft en construction-related 

measures. From the point of robustness, construction measures 
with a long lifetime are preferred over savings by electric appli-
ances (which have a lifetime of about 10 years). If standards will 
be replaced by White Certifi cates, fi nancial instruments and/or 
convenants, the energy savings will reduce considerably.

Th e saving potential of the options in table 1 is calculated 
under the assumption that in 2005 it had aready been deci-
ded to implement new policies. Th en the fi rst savings could be 
realised in the period 2007-2008. If instead of 2005, the policy 
options are implemented in 2007, the time left  to realise the 
savings in 2020 will have been reduced by 2 years. Some of this 
delay can be caught up with. But for some of the saving poten-
tial, replacing/ saving measures are only considered once in the 
period 2005-2020. And if this point in time was in the period 
2005-2007, then the delay cannot be caught up with anymore. 
Th erefore the savings that will be realized will be at maximum 
a factor 2/15 smaller than in table 4. 

From this analysis it can be concluded that the saving speed 
of 2 %/year (Daniëls et al., 2006) can be realised in the built 
environment, but only at high costs and under the conditions 
of setting standards and providing fi nancial support. At a na-
tional level (all sectors included) and using the broad defi nition 
of ‘saving’, 2.1 to 2.2 %/year can be saved if the government is 
able to catch up with the delay due to implementation in 2007 
instead of 2005. Even if these conditions are fulfi lled, this will 
not be enough to realise 2.7 % of energy savings per year, which 
are necessary to realise the 20 % of additional savings foreseen 
in the Green Paper on Energy Effi  ciency.
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Table 4 Savings and costs to implement 2 % energy saving in the residential and service sector 

Package Savings

[PJprim]

National costs (policy

excl.) [mln euros/year]

Governmental costs for

additional policies from

table 3 [mln euros/year]

RS SS RS SS RS SS

Existing buildings

New buildings

Appliances/office equipment

New conversion technologies

Total

48

10

79

6

143

44

7

53

2

106

641

531

261

425

1858

428

337

-58

46

754

177

141

0

29

347

122

57

0

2

125

Source: (Daniëls et al., 2006)

-25

-5
15

35

55

75
95

115

135
155

175

0 50 100 150 200 250 300

PJ primary savings

/G
J
p
ri
m
a
ry
s
a
v
in
g
s

national costs end user costs

Figure 2 Costs curves for the residential and service sector (source: Daniels et al., 2007)



280 ECEEE 2007 SUMMER STUDY • SAVING ENERGY – JUST DO IT!

PANEL 2. STRATEGIES AND GENERAL POLICIES

References
Action Plan for Energy Effi  ciency: Realising the Potential’, 

COM(2006)545 fi nal van 19-10-2006
Daniëls, B.W. and J.C.M. Farla (2006), Potentieel verkenning 

Klimaatdoelstellingen en energiebesparing tot 2020, Febr 
2006, ECN-C—05-106 

Daniëls, B.W. et al. (2006), Instrumenten voor energiebespar-
ing, Dec 2006, ECN-E—06-057,

Daniëls, B.W., et al.(2007), Under Construction, Beleid voor 
Energiebesparing, ECN

Doing More With Less, Green Paper on Energy Effi  ciency 
COM (2005)265 fi nal of 22 June 2005

Paper on Energy Effi  ciency (2006), Sep 2006, ECN-E--06-016
Dril, A.W.N. van, et al. (1999): Toekomst warmtekrachtkop-

peling, ECN-C—99-086
Dril, A.W.N. van en H. Elzenga (2005) Referentieramingen 

Energie en Emissies 2005-2020, ECN/RIVM, Petten/Bilt-
hoven, ECN-C-05-018, maart 2005

Graus, W.H.J., S. Joosen (2003), Inventarisatie Warmtepom-
pen 1994-2002, Ecofys 2003

Harmelink, M. en K. Blok (2004), Elektriciteitsbesparing als 
alternatief voor de bouw van nieuwe centrales, Ecofys, 
2004

Harmelink, M. et al. (2005) , Mogelijkheden voor versnelling 
van energiebesparing in Nederland, Ecofys 2005

Joosen, S. et al. (2004), Evaluatie van het klimaatbeleid in de 
gebouwde omgeving 1995-2002, Ecofys 2004

Menkveld, M. et al. (2005), Het onbenut rendabel potentieel 
voor energiebesparing, ECN-C-05-062 ECN 2005

2,150 BOERAKKER, DANIËLS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


