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Our evidence is based on recent and current research on the future of UK energy
consumption and carbon dioxide emissions, including the following:

e The 40% House report (Boardman et al 2005), funded by the Tyndall Centre
for Climate Change Research, describes a detailed low-carbon future for the
residential sector, achieving a 60% cut in carbon emissions by 2050. This is
achieved despite a 33% increase in the number of households and delivers a
higher level of energy services per person. Two-thirds of the cut comes from
demand reduction and one-third from the provision of heat and electricity by
low and zero carbon (LZC) technologies.

e A series of computer models of different renewable energy technologies shows
that a well-designed future energy system can have multiple benefits in terms
of security of supply, reduced peak load and reduced need for expensive,
carbon-intensive backup generators (Environmental Change Institute 2004).

¢ An investigation of conventional cost analysis methods reveals that traditional
analysis favours re-investing in existing infrastructure largely because it ignores
the dramatic fall in future costs of new technology once that technology has
been deployed beyond an early ‘demonstration’ scale (Hinnells 2005).

Further research is ongoing under the UK Energy Research Centre where ECl is
leading the demand reduction theme; under Carbon Vision Buildings, a joint
programme sponsored by EPSRC and Carbon Trust; and under Supergen, funded
by EPSRC where ECI is one of the research groups analysing the detailed impact on
electricity distribution systems of widespread micro-generation.

We focus these comments on the use and supply of electricity (mainly in the
residential sector) and we are including both combined heat and power and building-
integrated renewables (eg photovoltaics and micro-wind) in the phrase ‘micro-
generation’. Larger scale sources of renewable energy (wind and marine) are
generically identified as ‘renewables’.

1. The extent of the ‘generation gap’

The extent of any shortfall depends on the level of demand and whether the supply
can meet this. Demand is not a given, it is a result of policies, prices, public concern
and awareness of climate change, amongst other factors. To date, there has not
been a comprehensive strategy to focus on reducing demand. There are substantial
opportunities, but whether they are achieved depends largely on new government

policy.

In order to achieve a reduction in electricity demand, products and policies can be
designed with a focus on either annual consumption or instantaneous power demand
or both. The 40% house project reviewed the opportunities for both and the potential
synergies with micro-generation.
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DEMAND REDUCTION

A major factor in determining whether the lights stay on could well be the type of
lights that we are using: the most secure energy future is one where there is no need
for energy supply, because the level of energy service has been provided whilst
reducing demand. Most electricity use in the home goes into lights and appliances:
about 3,000 kWh pa out of 4,000 kWh pa for the average UK house. In the 40%
house project this 3,000 kWh is reduced to 1680 kWh by 2050, by a strong,
European-wide focus on product policy. For instance, the 715 kWh of electricity used
for lighting is reduced to 122 kWh pa by installing light emitting diodes (leds) in every
fitting in every house: the incandescent bulb is phased out as soon as possible.
Policy is working towards this, as the draft revision of the Building Regulations 2006
part L uses a measure of power consumption per unit of illumination to force the use
of more efficient lighting technologies. This applies to new buildings only. Despite the
growth in the number of households, the switch to leds reduces national electricity
use in residential lighting from 17.9 TWh in 2004 to 3.9 TWh by 2050, a 78% drop.
As lighting is a major contributor to peak electricity demand (early evening in winter)
this is also reduced by 2.75 GW. Policies on other electrical products would ensure
the halving of demand by 2050.

Product policy at an EU level, including minimum standards, has been instrumental in
transforming the market for household appliances at no cost to industry or
governments (Boardman 2004). EU policy needs to be supported and strengthened
to ensure that only the most energy efficient products are available to consumers.
Policy needs to be based on total energy consumption, not just increased energy
efficiency, in order to prevent manufacturers producing ever larger equipment and to
encourage consumers to downsize with their new purchases.

Other policies on the use of electricity in the residential sector would focus on the
potential for fuel switching with space and water heating. For instance, all-electric
tower blocks (where individual gas boilers are not safe) could be transferred over to a
combined heat and power system. There would be some growth in electricity
demand with the conversion of rural properties, beyond the gas network, from oil
central heating to heat pumps.

The UK Energy Research Centre (UKERC) is creating detailed computer models of
demand in the various sectors, allowing for the development and comparison of
future scenarios describing how carbon emissions reduction targets might be met.
The ‘bottom up’ modelling of both supply and demand is only now being started for
the UK in a systematic way, looking at the entire economy. The first sector studied —
the domestic sector — shows enormous potential for demand reduction through
energy efficiency. In other sectors, the gap between published good practice and
typical actions is also significant, leading us to believe that modelling of these other
sectors will show that similarly large carbon reductions are possible across the UK
economy without lower levels of energy service. Creating the necessary computer
models is part of the research agenda of the UKERC.

MICRO-GENERATION

In the 40% House scenario, the early contribution from micro-generation comes
mainly from combined heat and power (as supported by the Energy Saving Trust’s
Community Energy programme). In later years, especially from 2020 onwards, solar
photovoltaics (PV) and micro Combined Heat and Power (micro CHP) integrated into
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individual buildings are projected to make a significant contribution to electricity
generation. Micro-CHP is assumed to rely on Stirling engine technology in earlier
years, with more efficient fuel cell technology later on as markets develop. More than
half of the fuel cell and PV generation is in the last decade of this scenario. The
purpose of developing the 40% House scenario was not to pick technology ‘winners’
in terms of the precise mix of different generation technologies. Rather, the scenario
shows one indicative mix of technologies that meets the four key aims of the 2003
Energy White Paper: eliminating fuel poverty, ensuring security of supply, helping UK
competitiveness and meeting the 60% carbon emissions reduction target. Other
mixes of technology deployment can also be envisaged, but the 40% House scenario
shows how a dual policy of demand reduction and deployment of micro-generation
can make deep cuts in carbon emissions.

The mix of micro-generation technologies in the 40% House scenario includes
sources of heat as well as electricity, all with low or zero carbon emissions (table 1).
By 2050, there would be a total of over 53 million installations of these technologies —
an average of 1.7 per dwelling.

Heat only Heat and electricity Electricity only

Low carbon | Heat pumps Gas fired CHP in community heating -
Gas fired Micro CHP (Stirling engine)
Gas fired Micro CHP (Fuel Cells)

Zero net Solar hot water | Energy from Waste or biomass CHP Photovoltaics
carbon Biomass in community heating Wind
Geothermal Biomass in Micro CHP (eg Stirling
engines)

Table 1. Low- and zero-carbon technologies in the 40% House scenario

Micro-generation of electricity can ensure that by 2050 the household sector could be
a net exporter of electricity, obviating the need for new investment in central
generation (chapters 7 and 8 of 40% House report). There are significant challenges
in that this level of investment may require a different utility structure, with the
development of Energy Services Companies (ESCos) that can design, build, finance,
operate and maintain a portfolio of microgeneration in people’s homes. Feed-in tariffs
that reward small-scale generators for their electricity production have been shown to
stimulate step-changes in take-up of these technologies, by paying the cost of
generating each unit of electricity (instead of a nominal 2-3p as at present). There are
significant benefits in a portfolio approach with a diverse set of generators — spread
across technologies and across regions. These benefits include increased security of
supply and the better matching of supply and demand at peak times, reducing the
need for back-up capacity and improving the overall system efficiency (chapter 8 of
40% House report).

The winter evening peak in electricity demand in the UK is largely attributable to the
residential sector: millions of homes use power at the same time in the early evening.
This demand for electricity coincides with demand for heating. In the 40% House
scenario, demand reduction combined with a portfolio of micro-generation
technologies has the potential to reduce winter peak electricity demand by 25 GW
(40% of winter evening peak for the whole electricity system).
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Figure 1 Electricity generated from different micro-generation technologies in
the 40% House scenario, residential sector, UK 2050
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In the residential sector alone, it would be possible for the level of demand reduction
and the production of electricity from micro-generation to cover the gap left by the
retirement of old nuclear power stations and the coal-fired plant that will not comply
with the Large Combustion Plants Directive.

B. Financial costs and investment considerations
2. Costs and timescales of different generating technologies?

The scale of investment in new technology required to achieve the 40% House
scenario is not as challenging as might at first be thought. At present it is certainly the
case that many micro-generation devices would struggle to pay back within their
lifetime. However, the cost of technologies is much more likely to come down than to
stay the same. There is an international academic literature, across several
disciplines and many technologies on experience curves (also known as technology
learning, or learning by doing). Experience curves suggest that for every doubling of
the global installation of a technology, costs fall. The fall averages 18% but could be
between 5% and 35% for each doubling of installation (Hinnells 2005). On this basis,
the costs of most micro-generation would fall and give an attractive payback.

Whilst this theory holds true for most technologies — the situation with nuclear is
ambiguous - the potential for successive doublings of the number of installations is
clearly high for building-integrated wind, micro CHP, or PV. The 40% House scenario
includes over 30 million installations of micro-generation technology throughout the
residential sector — an enormous increase in the number of units already installed.
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Nuclear power will not benefit from the future unit cost reductions that are possible
for micro-generation technologies.

Life cycle costing

If the real costs of waste storage and decommissioning had been included in the
initial cost assessment of existing nuclear power stations, the economics of this
technology would not have looked as attractive as they did. The long-term costs were
ignored or under-estimated then, but the costs and problems of waste and
decommissioning are now unavoidable. This is a salutary lesson in the need for life
cycle costing. Even now, the long-term cost of waste storage and management for
nuclear energy remains unclear but the estimates continue to rise.

Fossil fuel prices also affect the cost-benefit analysis of alternative sources of
electricity supply: sharp increases in the price of oil in the last year or so have
exceeded most observers’ expectations. Residential gas and electricity prices have
risen 32% in the last two years. In the face of such price volatility it is difficult to
predict future costs, but the assumptions for future fossil generation need to reflect
the possibility of much higher prices.

Analysis of costs needs also to include an assessment of benefits from different
scenarios of technology deployment. For example, where peak demand and back-up
capacity can be reduced through a portfolio of renewable energy technologies and
demand reduction, there are clear financial benefits to the system as a whole. For
instance, CHP contributes disproportionately to peak electricity supply. Such whole-
system impacts tend to be ignored in cost-benefit analyses where the focus is on
reducing cost for one asset-owner or group of asset-owners.

3. What impact would a major programme of investment in nuclear have
on investment in renewables and energy efficiency?

Nuclear power is a domineering technology: it contributes large quantities of
baseload electricity, but is not flexible (it is either on at full output or off) and cannot
track demand. It has to be partnered by large-scale fossil-fuelled plant that can
replace or supplement its generation when necessary. Nuclear is not easily partnered
by renewables or micro-generation, because they provide variable generation that
does not match well with the step-changes of nuclear. The flexibility of large fossil-
fuelled plants means that they can be combined successfully with renewables and
micro-generation.

Conversely, micro-generation does not fit well with nuclear power. Micro-generation
provides power to the user, at the point of consumption. It will always be taken first
(the nearest electrons) and cannot be turned off by the national grid. The substantial
development of micro-generation could therefore create a situation where the
demand for centralised, nuclear generation is dropping, without the ability to partially
turn it down. Some development of micro-generation will take place as a result of
individual decisions by householders and businesses. Some will be required, for
instance under the imminent Code for Sustainable Buildings, future revisions to the
Building Regulations and the existing Energy Performance in Buildings Directive. The
London Borough of Merton has instigated an obligation to provide 10% of energy on
site in large new developments. The growth in micro-generation is not entirely
dependent upon new policies (though some are definitely needed), so the electricity
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system should be preparing to cope with these new sources. They are coming onto
the system.

The changes in electricity demand identified in 40% house would occur gradually,
over the years. This also requires a flexible electricity system that can cope with
reducing demand, not one that can only provide baseload.

All of these three situations mean that the development of new nuclear power would
reconfirm the existing system, at exactly the point where renewables and micro-
generation are beginning to be established and become cost-effective. ‘While
nuclear power may have low carbon benefits, its overall impact on other low carbon
technologies would be greater than the positive benefits. Supporting nuclear power
now would not only undermine the short-term development and implementation of
other low-carbon technologies, but it would also undermine the longer term transition
to a low-carbon sustainable energy system’ (Mitchell pers comm).

A future with both high output from nuclear plant and high output from micro-
generation would lead to excess capacity requiring high levels of energy storage,
particularly during when demand is low, for instance in the summer months. As
energy storage has cost and efficiency penalties, it makes sense to first optimise the
match between supply and demand.

The variablility of renewables and micro-generation is often wrongly equated with
unreliability: there is a common assumption that so-called ‘intermittent’ renewables
are all either ‘on’ or ‘off’ at any given time and that they can therefore never
guarantee supply sufficiently. In fact, these technologies generate electricity across a
range of output levels and the weather data for the UK as a whole shows that the
wind is almost always blowing somewhere; that energy can be converted from diffuse
daylight as it can from bright sunshine; that tides and day-lengths are predictable
across the seasons. Large-scale deployment of diverse renewables and micro-
generation technologies can make the variability of the whole system manageable
and, in the right mix, the total output will also follow load.

There is therefore an inherent choice to be made between a high-nuclear or a future
based on high levels of micro-generation and renewables. This decision should
sensibly be made now, at the point where grid infrastructure reinvestment is
necessary and can be provided so as to support the chosen electricity generation
policy. The ECI is currently conducting detailed research on the impacts of this on
electricity network operation, carbon dioxide emissions and energy security as part of
the SUPERGEN consortium on highly distributed power systems. This study is
analysing the technical and regulatory issues of a transition from a highly centralised
distribution system — with significant disincentives to small generators - to one which
supports micro-generation.

In this context, it was disappointing that the recent DTI consultation paper on micro-
generation lacked vision and ambition for the future of the UK power supply industry.
By setting the limits of the debate to the existing market and regulatory regime, the
opportunity for deep penetration of micro-generators is effectively hampered by the
barriers inherent in the current system. This would be particularly detrimental if
policies on the demand side and that affect the provision of micro-generation in
buildings result in parallel, but unco-ordinated developments.
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Consumer preference

From October 2005, all electricity consumers (domestic and non-domestic) will be
receiving information with their electricity bills on the fuel mix of the electricity that
they are buying. This is required under the European Electricity Liberalisation
Directive and is known as ‘disclosure’. There is strong consumer support for
electricity generation that has a low impact on climate change and produces no
nuclear waste. These two issues emerged as the most important ones in a telephone
survey of 200 householders and 100 small businesses (SMEs) in the UK in 2003.
Concern about the environmental impact of electricity exceeded the concern to buy
the cheapest electricity. Very few respondents stated that the environmental impact
of electricity generation was of no concern (Figure 2).

Figure 2: Consumers stated preference for electricity associated with certain
environmental impacts, UK 2003
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If consumers use disclosure to switch to a supplier where the supply matches their
preferences more accurately, the market for nuclear power could diminish
substantially. Over half of all households have switched, so far, on the basis of price.

Key conclusions

e There are substantial opportunities for demand reduction using existing
technologies, certainly in the residential sector. These reductions need a clear
strategy and strong government commitment, but they are achievable with
political will. The reductions are both in consumption and peak power demand.

o The 40% house identified a scenario for the residential sector alone, where the
level of demand reduction and the production of electricity from micro-generation
would be sufficient to cover the gap left by the retirement of old nuclear power
stations and the coal-fired plant that will not comply with the Large Combustion
Plants Directive. This achieves the 60% carbon reduction target by 2050 required
in the Energy White Paper.
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e Several existing and upcoming policies are working towards the support of micro-
generation and enabling consumers to choose electricity that reflects their stated
preference: there is strong public support for the purchase of electricity generated
from renewables and strong public concern about electricity from nuclear power.
These new initiatives should be enhanced by future policy, not stranded by it.

e The costs of reducing demand and of installing micro-generation and renewables
will drop, probably significantly, as a result of economies of scale from technology
learning. These experience curves and therefore cost savings are achieved more
quickly with micro-generation and renewables than with nuclear power stations,
because of the number of installations: about 30 million with micro-generation in
the home by 2050 under the 40% house scenario.

e The design of the infrastructure and markets needed to support a distributed
system of electricity generation is quite different from the one required for
centralised generation (including nuclear) so that a decision is needed imminently
about which path the UK should be going down;

e Similarly, nuclear and micro-generation do not mix well: both should be the first
call on the system and micro-generation will always be used first in the home;

e Variable micro-generation (and larger renewables) can be designed to mirror
variable demand (and vice versa) to minimise the need for either back-up or
storage. For instance, combined heat and power contributes significantly to
electricity generation at times of winter peak demand.

o Efficient lighting would significantly reduce the winter peak demand (by 2.75 GW
in the residential sector in the 40% house scenario) and would be a major
contributor to keeping the lights on.

References

Boardman, B (2004), Achieving energy efficiency through product policy: the UK
experience. Environmental Science and Policy. 7, 165-176

Boardman B and Palmer J (2003) 4CE Consumer Choice and Carbon
Consciousness: Electricity Disclosure in Europe Environmental Change Institute

Boardman B et al (2005) 40% House Environmental Change Institute, University of
Oxford

Environmental Change Institute (2004). Written evidence to: House of Lords Science
and Technology Committee. Renewable Energy: Practicalities. HL Paper 126-II

Hinnells M (2005) The cost of a 60% cut in COZ2 emissions from homes: what
do experience curves tell us? Proceedings of British Institute of Energy
Economics conference, Oxford, September 2005

Mitchell, C. University of Warwick




<<
  /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


