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Abstract –Through its various links to natural re-
sources the agriculture and forestry sector is fre-
quently confronted with questions of environmental 
protection. Trade offs between agricultural production 
and resource conservation or environmental protec-
tion have to be evaluated by adequate methods. Cost-
Benefit Analysis (CBA) is one of the most utilized 
procedures in this respect. Despite its theoretical 
applicability to non-market goods such analyses are 
affected by severe obstacles, which can be divided 
into three categories: externalities and public goods, 
mistakes/anomalies in decision making, and tastes 
(“preference coherence”). This paper reviews im-
pediments for environmental cost-benefit analysis 
(ECBA) which are rooted in the empirical evidence of 
anomalous behaviour of individuals. Based on the 
likely consequences for ECBA the main directions of 
future research requirements are elaborated.1 

 
INTRODUCTION 

Efficient decision-making based on economic analy-
sis in many instances relies on CBA. Since its first 
forms in the 19th Century in France CBA has been 
has been substantially refined, and recently in par-
ticular the challenges which environmental issues 
(and environmental policies) pose for cost-benefit 
analysis have contributed to this progress.  
 ECBA is an application of CBA to evaluate projects 
where market failures (e.g. externalities) are taken 
into account. It is needed for allocating public goods 
(such as environmental quality), yet the assump-
tions of the first theorem of welfare economics which 
are necessary that the outcome of a market process 
to leads to an efficient allocation, are not fulfilled. 
Thus, ECBA informs about efficient (and theoretically 
also optimal) allocation which would occur if market 
forces were in place.  
 This paper briefly reviews the empirical evidence 
of behavioural anomalies which may influence the 
theory and practice of ECBA. 
 

THEORETICAL FOUNDATIONS OF ECBA 
The theoretical foundations of ECBA rest in the stan-
dard economic model (SEM), which assumes ration-
ally behaving agents which maximize an objective 
like utility or profits under given constraints. Based 
on these behavioural assumptions, the SEM allows to 
predict the behaviour of agents if prices, quality or 
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income change, given preferences do not change. 
The benefits and costs of changes in environmental 
quality can then be predicted by integrating over the 
changes of the aggregated demand and cost curves. 
Estimation of the demand curve for public goods is 
one of the major tasks in ECBA. For a public good, 
the demand curve is theoretically constructed as 
aggregated Willingness to Pay/Accept (WTP/WTA). 
In order to identify WTP/WTA, it is assumed – as in 
neoclassical consumer theory - that it is possible to 
derive people’s preferences from their monetary 
valuations of environmental changes. In ECBA prac-
tice this is either done by revealed preference valua-
tion (travel cost method, hedonic pricing) or by 
stated preference valuation (contingent valuation 
method or choice modelling in the form of choice 
experiments).  
 Environmental quality changes often last over 
long time periods, and consequently benefits and 
costs must be discounted. In the SEM utility is dis-
counted exponentially which is logically consistent 
over time. Knowing the benefits and costs of a 
change in environmental quality for all individuals 
affected allows the calculation of net benefits. If it is 
impossible to increase net benefits without making 
someone worse off, the allocation of resources is 
considered as efficient. Unfortunately, many efficient 
allocations exist. To know the optimal distribution of 
resources a social welfare function is required, which 
is unknown. Alternatively potential compensation 
tests, such as the Kaldor-Hicks test, are applied to 
compare different allocations of resources. 
 From a standard economic viewpoint there is a 
long tradition of criticizing CBA for various shortcom-
ings, e.g. whether individuals’ preferences can be a 
reliable guiding principle for social decisions, or the 
tension between economic efficiency and the distri-
butional incidence. Recently, behavioural economics 
has added to this list:  
 Empirical evidence suggests that key assumptions 
of this model are in some circumstances not in ac-
cordance with individual behaviour (e.g. stable, 
context-independent, and internally consistent pref-
erences). Consequently, the key assumption of 
maximizing behaviour has to be dropped. But then 
the calculated “optima” are not valid anymore, be-
cause there is no more reliable relationship between 
market equilibrium and welfare optimum, and be-
tween externalities and environmental policy instru-
ments. If people no longer respond predictably to 
prices in comparing them with marginal values, 
fundamental problems for economic valuation arise.  



 

ANOMALOUS BEHAVIOUR AND ECONOMIC VALUATION 
One of the most disturbing puzzles for ECBA is the 
reported wide gap between WTP and WTA, which 
seems to be empirically robust (Horowitz and 
McConnell, 2000). Besides large income effects or 
lack of substitute goods (Hanemann, 1991) another 
group of explaining factors is provided by behav-
ioural economics. The Endowment Effect refers to 
situations where the subjective valuation of an ob-
ject depends on whether the object is being acquired 
or given up. However, this effect may not apply to 
public goods because here consumers do not have 
exclusive property rights, and consequently the 
utility from “owning” publicly provided goods respec-
tively the disutility from parting with them will likely 
be (much) smaller than for private goods. 
 The status-quo bias implies that the utility of 
consuming a good at time t will vary in relation to 
what was consumed in previous periods (xt-1). Con-
sequently it becomes necessary to distinguish be-
tween gains and losses when evaluating the net 
benefits of a policy proposal. With respect to an 
ECBA the existence of this effect implies, that e.g. 
the Kaldor-Hicks test becomes more stringent as a 
larger transfer of benefits is required to make losers 
feel indifferent. 
 Loss Aversion characterizes preferences that are 
risk-loving over losses, and risk-averse over gains. 
Empirical evidence in fact suggests that consumers 
behave this way (Berg, 2002). Drawing on prospect 
theory with its asymmetric value function Tversky 
and Kahneman (1991) argues that a substantial part 
of the disparity between WTP and WTA is caused by 
loss aversion.  
 Preference reversal exists when the rankings of 
two bundles differ according to whether people rank 
on the basis of strict preference or on the basis of 
value (Lichtenstein and Slovic, 1971). Preference 
reversals call into question the empirical validity of 
economic theory because they provide support for 
the conclusion that the preferences subjects reveal 
vary with the response mode (choice or valuation) 
that is used to elicit the preferences. This matters 
for ECBA, because if people state values that are 
inconsistent with their underlying preferences, it 
becomes impossible to judge the relative net bene-
fits of alternate policies. 
 In contrast to the SEM which assumes that people 
discount future benefits/costs by a fixed percentage 
for each unit of time they must wait, in practice 
people often become more impatient when the con-
sumption activity is imminent: they discount hyper-
bolically. The discount rate therefore becomes sensi-
tive to the period in which it is measured. Cost-
benefit decisions with immediate benefits and de-
ferred costs are the most likely to be reversed 
through time.  
 

RESEARCHING POSSIBLE SOLUTIONS  
There are diverging opinions with respect to the 
possibilities to solve the problems of ECBA. One view 
is that some anomalies observed in valuations are a 
consequence of complexity. Helping individuals to 
become consistent can be done through exchange 
institutions penalising irrationality via an arbitrage 

mechanism which links private choice to social pres-
sures. Unfortunately, this is only possible in hypo-
thetical settings as such strong institutional pres-
sures usually do not exists for environmental goods. 
Another way to help individuals becoming consistent 
assumes that people can transfer rationality ac-
quired in market-like settings into a nonmarket 
choice setting („rationality spillover“, Shogren, 
2002). Also sticking to the idea of rational behaviour 
but allowing the explanation of many anomalies, are 
the approaches of Bernheim and Rangel (2009) and 
Smith and Moor (2009). The latter propose that all 
anomalies could be explained by including further 
restrictions such as cognitive capacity. The former 
try to exploit coherent aspects of choice by replacing 
the standard revealed preference relation with un-
ambiguous choice relations, which are constructed 
as a constraint set of objects with characteristics and 
ancillary conditions. 
 Another approach replaces the problem of utility 
measurement by replacing utility with the concept of 
happiness, which is empirically better treatable 
(Welsch, 2009).  
 

CONCLUSIONS 
Some of the anomalies described in the behavioural 
literature are relevant for ECBA if their robustness 
and non-triviality in the case of public goods can be 
established. Dependent on the specific effect, widely 
diverging approaches to explain the anomalies and 
adoptions of the ECBA methods are discussed in the 
literature. The current status of research does not 
provide unanimous prescriptions for improving ECBA 
with respect to the challenges of anomalous behav-
iour. 
 

REFERENCES 

Berg, B. (2002). Behavioral Cost-Benefit Economics: 
Toward a New Normative. Approach to Policy, Un-
published. 

Bernheim, B.D. (2009). Behavioral Welfare Econom-
ics, J. of the European Economic Association, 7(2–
3):267–319. 

Hanemann, W.M. (1991). Willingness To Pay and 
Willingness To Accept: How much Can they differ?, 
The American Economic Review, 81(3), 635-647. 

Horowitz, J. K. and McConnell, K.E. (2002). A Re-
view of WTP/WTA studies. J. of Environmental Eco-
nomics and Management, 44:426-447.  

Lichtenstein, S. and Slovic, P. (1971). Reversals of 
preference between bids and choices in gambling 
decisions. J. of Experimen. Psychology 89(1): 46-55. 

Shogren, J.F. (2002). A behavioral mindset on envi-
ronment policy of Socio-Econo. 31(4): 355-369. 

Smith, V.K. and Moor, E.M. (2009). Behavioral Eco-
nomics and Benefit Cost Analysis. Unpublished. 

Tversky, A. and Kahneman, D. (1991) Loss Aversion 
in Riskless Choice: A reference-dependent Model. 
Quarterly J. of Economics, 106(4): 1039-1061. 

Welsch, H., Implications of happiness research for 
environmental economics, Ecological Economics, In 
Press. 



<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


