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Abstract

In Denmark, government institutions are subject to a circular
(CIR no. 27 of 19 April 2005) to improve energy performance
of buildings and enhance energy efficient behaviour, including
purchase of goods and appliances. A dialogue between the gov-
ernmental energy authorities, municipalities and regions has
been initiated aiming at extending the regulation to all public
institutions.

The potential for electricity savings in public institutions has
been estimated to 1,2 TWh annually, or 30 %. The new circular
aims at utilising this potential. 80 % will be achieved by efficient
lighting, ventilation, IT and server equipment.

Another potential exists in heat savings. Most public build-
ings are already well managed, due to mandatory certificates
that outline measures to improve energy performance.

The circular includes requirements with regard to:

e organisation of energy management
e energy efficient procurement policy

e implementation of projects (investments) with a pay-back
time of 5 years or less

e cost effective maintenance and renovation of buildings
¢ energy sound behaviour of employees

An analysis has been carried out in 2006 to stipulate an ex-
pected cash flow from such investment in energy efficiency
improvements with a pay-back time until 5 years. The result

of the analysis shows that from a 10 years perspective, it seems
highly viable to introduce this part of the governmental circular
to municipalities and regions.

Introduction

Energy savings in the public sector have had an ambiguous
reputation in energy efficiency policies. On the one hand, the
opportunities seem to be straight forward, on the other hand
many efforts have stranded due to lack of motivation or too
many barriers. As the request for energy efficiency measures
grows, the focus on the public sector is also increasing.

In Denmark, energy use of the public sector is now being
monitored and managed by comprehensive programmes for all
state-owned buildings. One important element is the manda-
tory implementation of projects (investments) in energy sav-
ings with a pay-back time until 5 years. This scheme is now
being carried out, and it is considered to expand it to also cover
municipal and other public buildings.

Huge energy efficiency potential

Denmark is known world wide for its initiatives and results in
energy efficiency, and maybe not least for its energy efficient
buildings. For a number of years, Denmark has had the low-
est energy intensity (energy-to-GDP relation) in Europe (in
2004: 5,0 compared to an EU average of 7,6 cf. Danish Energy
Authority: “Energy in Denmark 2005”), indicating that pro-
duction has steadily increased, while the overall energy con-
sumption has been kept stable. One reason for this is that a
number of energy efficiency policies and schemes have been
implemented, targeted at all sectors of the Danish society. How-
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Table 1. Identified energy efficiency projects in all municipal and
regional public buildings

EE projects investment and savings
Pay-back no. projects Investment Annual
time needs saving
[Mill EURO] [Mill
EURO]
0 year 1.360 } 1,4
<1 year 3.962 1,2 4,2
<2 years 6.331 4,8 6,5
<3 years 8.260 9,4 8,4
<4 years 10.209 16,8 10,5
<5 years 11.827 26,4 12,6
<10 years 17.680 80,9 20,3
Unlimited 23.015 1.246,3 27,0

ever, even though Denmark has been leading in promoting en-
ergy consciousness and savings since 1974, the potential for
energy savings is still huge. The Danish Energy Authority has
estimated the feasible energy saving potential in the public sec-
tor alone to correspond to economic savings of 55 million DKK
(7,4 million EURO) per year.

Over the years, a number of specific saving policy initiatives
have been targeted at institutions at all levels: government
institutions, regional authorities, municipalities and their in-
stitutions. The strategy has been that the public sector should
demonstrate to be an exemplary frontrunner.

This paper focuses on the savings potential in the public sec-
tor, and in particular on how this potential can be captured by
making energy certificates for large buildings an active tool,
through regulation. The paper refers to an analysis of the vol-
ume of energy initiatives in municipal and regional institu-
tions, which could be implemented within a reasonable pay-
back time. The conclusions are based on a survey, which was
initiated by the Danish Energy Authority and carried out by
Birch & Krogboe in 2006.

Energy certificates as an active tool

It is a good idea to make energy certificates an active tool - by
committing building owners to implement recommended en-
ergy efficiency projects.

The main philosophy behind the present Danish national
energy policy is that energy saving measures must be cost ef-
fective. This will to a large extent lead to market driven results
(“demand-pull”). However, years of experience has shown that
this is not enough. Not all of the energy savings potential is
realised automatically, even though internal rate of return of in-
vestments may look promising. A “regulation-push” will most
often be helpful. At least this is the thinking behind Circular
no. 27 of 19 April 2005 (the EE Circular), which at present has
to be complied with by 19 ministries and a total of some 1200
government institutions.

According to the Danish EE Circular, energy efficiency
project investments, which have been identified in existing en-
ergy certificates to have a pay-back time of 5 years or less, must
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be implemented within a 4 year period. In Demark, energy
labelling of large buildings has been mandatory since 1997.
The certificates (the labels) contain a rating (at present the cat-
egories: A - G), as well as an energy plan, including suggested
initiatives and investments aimed at improving the energy per-
formance of the building. This information is extremely valu-
able; however, it was not necessarily used, until the EE Circu-
lar came into force. The Circular includes requirements with
regard to:

e organisation of energy management
¢ energy efficient procurement policy

¢ implementation of projects (investments) with a pay-back
time of 5 years or less

¢ cost effective maintenance and renovation of buildings
e energy sound behaviour of employees

A cash flow analysis based on given information in existing
energy certificates indicates that, from a 10 year perspective,
it is highly viable to enlarge the EE Circular to municipalities
and regions as regards the requirement of implementing viable
investment projects.

Based on detailed information given in databases including
all existing Danish energy certificates on public buildings issued
since 2004, we know that almost 12.000 investment projects in
Danish municipalities and regions could be implemented with
a pay-back period of 5 years or less. The needed investment is
estimated to 196 millions DKK (26 MEURO), providing annu-
al savings of 94 millions DKK (12,5 MEURO). Table 1 shows
the number of defined energy projects given various pay-back
times, and it indicates the cumulative investment needs and the
corresponding saving.

With regard to the quality of data it should be noted that the
energy plans included in the energy certificates are made by in-
dividual certified consultants. Thus the specific projects being
suggested and the evaluation of viability are subject to estimates
made by individuals. Consultants may to a high degree agree
on the identification of measure, whereas the evaluation of vi-
ability is more uncertain. Availability of data is excellent given a
mandatory regulation and the existence of standardised forms.
Information from the total database is included in the survey.

Figure 1 shows the simple cash-flow (without discounting),
given identified energy improving investment projects with a
pay back time of 5 years or less as the “viability criteria”. The
diagram, which of course is based on actual energy prices,
includes the total of all relevant projects. Changes in energy
prices will certainly influence the number of viable projects. As
can be seen from the diagram, we follow the requirement in the
EE Circular that investments take place (linear) over 4 years.
The cash flow figure given in diagram 1 does not show a fully
realistic picture of the effect of enlarging the EE Circular to
Danish municipalities and regions, because we should encoun-
ter that some investment would be made in any case. In the
“worst case’, this would happen for investments with payback
periods of 1-2 years, which accordingly should be deducted
from the diagram (fig. 1).

Figure 2 shows the “worst case” cash-flow when only en-
countering investment projects with pay-back time from 2 to
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cash-flow

— invest [Mio. dkr]
275 1 annual savings [Mio. dkr]
aggregated cash-flow [Mio. dkr]
225 +
175 +
125 +
82,26 82,26
75 + 58,76 58,76
35,25 35,25
25 1 11,75 ﬂ H 11,75
7 | | | | | | —
25 | 4 5 6 7 8 9 10
-49,12 -49,12 -49,12 -49,12
-75

Figure 1: Aggregated cumulative cash-flow of investments in energy efficiency projects and expected savings (millions Danish kroner,
1 EURO = 7,45 DKK). Campaigns to improve energy efficient behaviour are included.

cash-flow (payback time 2...5 years)

== invest [Mio. dkr]
225 annual savings [Mio. dkr]
aggregated cash-flow [Mio. dkr]
175 +
125 +
75 +
39,70 45,37
28,36
o5 1 17,02
5,67 ﬂ
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-40,27 = 7 -40,27 -40,27
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Figure 2: Aggregated cash-flow on investment in energy efficiency and expected saving, only projects with pay-back time 2-5 years
(Millions Danish kroner, 1 EURO = 7,45 DKK).

5 years. In this situation one could argue that the lifetime of Conclusion
projects would be longer, which accordingly would increase the Even though Denmark has been a pioneer in creating energy

savings on the investment.

efficient buildings, the energy savings potential is still huge, not
least in the public sector. This potential can be captured by re-
quiring institutions to implement all viable investment projects
that have been or will be identified in the mandatory energy
labels, which must include such recommendations.
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Most of the identified improvement projects appear to have a
very short payback time, less than 2 years. The volume of such
potential investment projects confirms that the improvements
do not happen automatically. Therefore, a measure like the cir-
cular on energy efficiency in government institutions, which
has been introduced in Denmark is highly recommended.

References

Energy efficiency measures in the public sector. Ministry of
Transport and Energy: “CIR no. 27 of 19 April 2005,
Circular on improved energy efficiency in government
buildings at national level (2005)

European Parliament: Directive on the energy performance of
buildings (2002)

Ministry of Transport and Energy: “Action Plan for renewed
energy conservation” (2005)

Birch & Krogboe (Report prepared for the Danish Energy
Authority): “Besparelsespotentiale i kommuner og
regioner”/Energy saving potential in municipalities and
regions (2006)

Danish Government, Social Democrats, the Danish People’s
Party, The Social Liberal Party and the Socialist Peoples
Party: “Agreement on future energy-saving initiatives”
(10 June 2005).

364 ECEEE 2007 SUMMER STUDY » SAVING ENERGY - JUST DO IT!

PANEL 2. STRATEGIES AND GENERAL POLICIES




<<
  /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


