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Abstract In a recent letter to the editor, Jørgensen et al.
questioned that life cycle costing (LCC) is relevant in life
cycle-based sustainability assessment (LCSA). They hold
the opinion that environmental and social aspects are
sufficient. We argue that sustainability has three dimen-
sions: environment, economy, and social aspects in accor-
dance with the well-accepted “three pillar interpretation” of
sustainability, although this is not verbally stated in the
Brundtland report (WCED 1987). An analysis of the
historical development of the term “sustainability” shows
that the economic and social component have been present
from the beginning and conclude that LCSA of product
systems can be approximated by LCSA = (environmental)
LCA + (environmental) LCC + S-LCA where S-LCA
stands for social LCA. The “environmental” LCC is fully
compatible with life cycle assessment (LCA), the interna-
tionally standardized (ISO 14040 + 14044) method for
environmental product assessment. For LCC, a SETAC
“Code of Practice” is now available and guidelines for
S-LCA have been published by UNEP/SETAC. First
examples for the use of these guidelines have been
published. An important practical argument for using LCC
from the customers’ point of view is that environmentally
preferable products often have higher purchasing costs,
whereas the LCC may be much lower (examples: energy

saving light bulbs, low energy houses, and cars). Also,
since LCC allows an assessment for different actor
perspectives, the producers may try to keep the total costs
from their perspective below those of a conventional
product: otherwise, it will not succeed at the market, unless
highly subsidized. Those are practical aspects whichfinally
decide about success or failure of “sustainable” products.
Whether or not an analysis using all three aspects is
necessary will depend on the exact question. However, if
real money flows are important in sustainability analysis of
product systems, inclusion of LCC is advisable.
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In a recent letter to the editor, Jørgensen, Hermann and
Mortensen (Jørgensen et al. 2010) questioned the relevance
of life cycle costing (LCC) within the framework of
sustainability assessment. The authors challenge the widely
accepted “Three pillar” interpretation of sustainability,
sometimes called “Triple bottom line” (Remmen et al.
2007), saying that it cannot be deduced from the Brundtland
report (WCED 1987). The social component is not contested
by Jørgensen et al., however, but taken as the one and only
addition to the environmental one.

This is a refreshing viewpoint and deserves some
discussion.

Jørgensen et al. are correct in saying that the three pillars are
not mentioned as such by the World Commission on
Environment and Development (WCED), but “Development”
has, of course, always contained an economic dimension
(formerly considered to be the only major one besides
military aid).

Focusing only on social and environmental effects
seems to us a misinterpretation of the term sustainability,
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derived from the German word “nachhaltig” used
originally in forestry (Carlowitz HC von 1713, 2000);
as shown by Grober (2010), this concept contained
economic and social components from the beginnings.
Even the word mutated via the French term “soutenu”
(now in addition to “durable”) into the English “sustain-
able” and used as such in preliminary documents before
the Brundtland report appeared (Grober 2010). This could
explain why the “Three pillar” interpretation appeared
almost simultaneously with the famous WCED report. The
method “Produktlinienanalyse” (Projektgruppe ökologische
Wirtschaft 1987) actually consisted of a proto-life cycle
assessment (LCA) (Klöpffer 2006), an economic and a social
assessment based on one life cycle inventory (LCI) for the
three components.

Based on the firm believe that economic aspects cannot
be neglected in life cycle based sustainability assessment
(LCSA) (Hunkeler et al. 2008; Klöpffer 2003, 2008;
Zamagni et al. 2009), it was proposed by one of us that
LCSA is best expressed by the symbolic Eq. 1:

LCSA ¼ environmentalð ÞLCAþ environmentalð ÞLCC
þ S�LCA

ð1Þ
In this equation, environmental LCC refers to an

economic assessment that is consistent with LCA, and
social (S)-LCA, likewise, an assessment of the social
impacts along the entire life cycle of a product that fits to
the environmental LCA.

The possible alternative of only one method based on a
common LCI was discarded as not compatible with ISO
14040+14044 (2006) (Klöpffer 2008; Klöpffer and Renner
2008).

The further development of LCSA will mainly depend
on the improvement of the life cycle methods. Whereas
LCA is internationally standardised, this is not yet the case
for LCC and S-LCA. Progress toward standardisation has
been made for both methods, however.

Guidance for environmental LCC is now available as a
SETAC “Code of Practice” (Hunkeler et al. 2011). In contrast
to traditional LCC, environmental LCC is fully compatible
with LCA and allows assessing the costs of product systems
from different point of views (or different actors), the view
best fitting for comparative product assessments being the
one of the product user. But also producers can study the
products from their angle, and even national authorities can
use the method for their purposes. An important practical
aspect from the users point of view is that environmentally
friendly products, as identified and quantified by LCA, have
often higher purchasing costs, but frequently turn out to be
cheaper if the use phase and/or the end-of-life phase are
taken into account. Thus, an environmental LCC can help

consumers to make good decisions, and it can help
producers and merchants to point out the financial advantage
of buying an environmentally preferable product. An
extreme illustration for this point of view is energy-saving
light bulbs, but also low energy houses and cars with less
fuel consumption are obvious examples. From the point of
view of the producer, it is evident that the LCC should be
equal or at least not much higher for environmentally
preferable compared to the present products: otherwise, they
will not succeed at the market, unless strongly subsidised.

For S-LCA, guidelines have been recently published by
UNEP/SETAC, method sheets that describe the modelling
and assessment of social indicators corresponding to these
guidelines are available, and first case studies are conducted
(UNEP/SETAC 2009; Benoît et al. 2010a; Benoît et al.
2010b; Franze and Ciroth 2009; Ciroth and Franze 2010).
For example, one case study for cut roses assesses
environmental and social impacts for roses grown in the
Netherlands and in Ecuador, and finds that environmentally,
roses from Ecuador have a much better performance despite
air transport to Europe, while from a social life cycle
perspective, growing roses in automated greenhouses in the
Netherlands is highly preferable (Franze and Ciroth 2009).

So, how to conclude? Good news is that tools for
addressing all the dimensions of sustainability are available
and also in use. Environmental life cycle costing assesses
microeconomic, real money flows only, excluding external or
macroeconomic costs; it thereby avoids overlaps with
environmental LCA, but also with socioeconomic impacts
addressed in S-LCA. Answers provided by LCC are therefore
related to the costs directly relevant for the decision maker or
to another life cycle actor, over the full life cycle. Should such
a question be part of a sustainability assessment? And is such
a question interesting to decision makers and to the public?

We think that these questions cannot be answered in
general; on the contrary, we believe that it is wrong to
state that LCC has no place in sustainability assessment.
Rather, in an assessment situation, the question at stake
should be analysed, and if microeconomic, real money
flows are relevant, then they should be addressed with
the appropriate tool, which we believe is, environmental
LCC. And finally, the question that was answered and
the tools that were used to provide an answer should be
communicated with the answer, in order to avoid
misleading conclusions.

References

Benoît C, Norris GA, Valdivia S, Ciroth A, Moberg A, Bos U,
Prakash S, Ugaya C, Beck T (2010a) The guidelines for social
life cycle assessment of products: just in time! Int J Life Cycle
Assess 15(2):156–163

100 Int J Life Cycle Assess (2011) 16:99–101



Benoît C, Valdivia S, Ciroth A, Franze J, Traverso M, Vickery-
Niederman G (2010) Introducing the UNEP/SETAC methodo-
logical sheets for subcategories of social LCA, presentation, life
cycle assessment conference Portland X, 2–4 November 2010

Carlowitz HC von (1713) Sylvicultura oeconomica. Anweisung zur
wilden Baum-Zucht. Johann Friedrich Braun, Leipzig; Reprint:
Veröffentlichungen der Bibliothek “Georgius Agricola” der TU
Bergakademie Freiberg Nr. 135. ISBN 3-86012-115-4. Freiberg 2000

Ciroth A, Franze J (2010) Social LCA of an ecolabeled notebook,
presentation, informal EU meeting on sustainable consumption
and production and integrated product policy Brussels, 6–7
October 2010

Franze J, Ciroth A (2009) Social life cycle assessment of roses—a
comparison of cut roses from Ecuador and the Netherlands,
presentation, life cycle assessment conference Boston IX, 29
September–2 October 2009

Grober U (2010) Die Entdeckung der Nachhaltigkeit. Kulturgeschichte
eines Begriffs. ISBN 978-3-88897-648-3. Verlag Antje Kunstmann,
München

Hunkeler D, Lichtenvort K, Rebitzer G (eds) (2008) Environmental
life cycle costing. SETAC, ISBN 978-1-4200-5470-5. CRC
Press, Boca Raton, FL

Hunkeler D, Swarr T, Klöpffer W, Pesonen H-L, Ciroth A, Brent A,
Pagan B (eds) (2011) Environmental life-cycle costing: a SETAC
code of practice. SETAC Press, Pensacola

Jørgensen A, Hermann IT, Mortensen JB (2010) Is LCC relevant in a
sustainability assessment? Int J Life Cycle Assess 15(6):531–532

Klöpffer W (2003) Life-cycle based methods for sustainable product
development. Int J LCA 8(3):157–159

Klöpffer W (2006) The role of SETAC in the development of LCA.
Int J Life Cycle Assess 11(Special Issue 1):116–122

Klöpffer W (2008) Life-cycle based sustainability assessment of
products. Int J Life Cycle Assess 13(2):89–94

Klöpffer W, Renner I (2008) Life-cycle based sustainability assess-
ment of products. In: Schaltegger S, Bennett M, Burritt RL, Jasch
C (eds) Environmental management accounting for cleaner
production. ISBN 978-1-4020-8912-1. Springer, Dordrecht

Projektgruppe ökologische Wirtschaft (1987) Produktlinienanalyse:
Bedürfnisse, Produkte und ihre Folgen. ISBN 3-923243-27-8.
Kölner Volksblattverlag, Köln

Remmen A, Jensen AA, Frydendal J (2007) The triple bottom line –
the business case of sustainability. In: life cycle management. A
business guide to sustainability. UNEP/SETAC Life Cycle
Initiative. ISBN 978-92-807-2772-2, pp 10–11

UNEP/SETAC (2009) Benoît C, Mazijn B (eds) Guidelines for Social
Life Cycle Assessment of Products. Paris. 104 pp. Downloaded
from http://lcinitiative.unep.fr

World Commission on Environment and Development (WCED)
(1987) Our common future. Oxford University Press, Oxford

Zamagni A, Buttol P, Buonamici R, Masoni P, Guinée JB, Huppes G,
Heijungs R, van der Voet E, Ekvall T, Rydberg T (2009) Co-
ordination Action for innovation in Life-Cycle Analysis for
Sustainability (CALCAS). D20 Blue paper on life cycle sustain-
ability analysis. Revision 1 after the open consultation. August 2009

Int J Life Cycle Assess (2011) 16:99–101 101

http://lcinitiative.unep.fr

	Is LCC relevant in a sustainability assessment?
	Abstract
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


