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ABSTRACT

Energyconservation measures are oniy one— and quite anexpensive— way of mak-
ing theuseof energy more efficient. Higher energyefficiency can also be achievedby mak-
ing sensibledecisionsabout futureenergyconsumption,e.g. whennewbuildings arecon-
structed,or whenenergy-consuming equipmentis purchased. However, thisis rarelydone,as
thestudyreportedheredemonstrates.

The developmentof electricity consumptionwithin the period 1986—1996wasem-
pirically studied in aSwissnation-wide surveyof office buildings.Datawas collectedin two
ways:via energy audits and ininterviewswith a sampleof building andorganisationrepre-
sentatives.The studyanalyses electric energyintensities,changes in the stock and controlof
end-useequipment(which I referto asenergy-relevantevents)and thedecision-makingbe-
hind these changes.

Energy conservationmeasureswere found to be morefrequently implementedin
buildingswith professionalenergymanagersor where energy wasmonitoredby a director.
However,only one seventhof the accumulatedeffect of all the consumption-decreasing
events were causedby explicit conservationmeasures.In contrast,almostfour fifths of the
decreasing effect was causedby events where energysavingswere notan issue(e.g. centrali-
sationof computersuites).Thus, in this case, a modelof purposiveaction fails to explain
energyconsequences.In suchsituations, itis moreappropriateto usea model of organisa-
tional decision-makingand to analyse theenforcingand constrainingimpactof social insti-
tutions and technicalinfrastructures.

Introduction

Studiesof energy consumption havethrownlight on aconsiderablenumberof cases
whereenergyis usedin an inefficientmanner.In fact, thereis greatpotential for achieving
higherefficiency inenergyconsumptionby adopting bettertechnologies,planning processes
andequipmentcontrol practices. However,unlike whatmost simpletheoriesof economic
rationality would leadone to expect, veryfew potentially profitableenergyconservation
measures areimplemented.

In the debate about energyefficiency,it is easily forgottenthat explicit conservation
measures(i.e. actions specifically undertaken to conserve energy) are only onewayof mak-
ing energyconsumptionmoreefficient and are often quiteexpensive.Higherenergyeffi-
ciency canalso be achievedby making sensible decisions about future energyconsumption,
e.g.whennewbuildings areconstructed,orwhen energy-consuming equipmentis purchased.
The practical difficulty is to recognisethe energy-relevanceof everyday decisionsand to
ensure that the crucial decision-makers areprovidedwith appropriateinformation.
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Data on thedevelopmentof electricityconsumption were gathered over a ten-yearpe-
riod in aSwiss nation-wide surveyofoffice buildings. The survey was conducted so asto be
statisticallyrepresentativeand comprehensive. Theinstalledend-useequipment(e.g. office
equipment, central computing, lighting) was audited, as were recentchangesin the stock or
control of equipment. Ireferto suchchangesasenergy-relevantevents. Thecircumstances
andcontextsofthe decision-making behindthesechanges were analysed.

In the following, I first takea look atsomeof the general issuesraisedin socialsci-
entific researchon energyconsumption.I then describe themethodsusedfor datacollection,
and the subsequent findingsrelatedto consumption levels andtheirdynamicsover time. The
decision-makingbehind energy-relevanteventsis thendiscussed.Finally, I discussmeth-
odological issues involvedin modelsof energyconsumption.

Social ScientificResearchon Energy Consumption

The literaturecontainsa considerablenumberof studiesof theenergy awareness and
energy-relatedbehaviourof individuals.However,the degreeof freedoman individual can
exercise withregardto his or her energyconsumptionin a built environmentand agiven
societyis considerablylimited. The impact andconstraintsof social institutions andphysical
infrastructures on energy consumption has,remarkably,beenexploredvery little. Until now,
mostresearchon energy consumptionhasbeendominatedby a paradigmof individual, pur-
posive and rationalaction. Though thisapproachhas beencriticisedin general,energyis still
widely analysedas acommodity,whereas itsqualities as anecological resource,a social
necessityand a strategic material(cf. Stern& Aronson1984, 14 ff.) havebeenlargely ig-
nored.Furthermore,the commodity viewis themost problematic, since theend-usersdo not
demandenergy, but energy-consuming services. Both thepowerof infrastructures andinsti-
tutionsand thenon-commoditypropertiesof energy arereferredto in the literature, but are
not takeninto accountin methodsof empirical researchon energy consumption. Thecon-
structionof alternativemethodologiesto explain changingdemandhasbarelybegun tobe
explored.

Most empirical researchon energy useis aboutprivate consumptionin households.
Somestudiesofenergy consumptionin organisations(e.g. in private andpublic-sectorfirms)
do exist, but they are rare. Themajority of existing studies are case studiesor program
evaluations,whoseresults aredifficult to generalise.Representativeresearchon energy-
relevantdecision-makingin organisationsis hard to find in theliterature.

Most existing social scientific studiesoforganisationalenergyconsumptionarecon-
fined to energyconservationbehaviour,i.e. actionsspecificallyundertakento conserveen-
ergy (e.g. Goitein 1989; Gruber & Brand 1991; Jochem& Gruber1990; Komor &
Katzev1988; Train1988; Widman etal. 1984).’ However,therearesomestudies aboutdeci-
sions relatedto energyconsumptionin organisations.Most of them havefocusedon the

A practical problemwith surveys basedon self-reportsis thatquestionsaboutenergy consumption tend to be
leading. Thereare strong normative issuesin this field, e.g.: “High energy consumptionis bad” or“Energyconservationis
good”. Hence peopleoften declare actions basedon how they think theyshould bebehavingratherthan on what theyactu-
ally do (cf. Milstein 1977, 3; Hackettet al. 1982,441). If oneis not sensitive tothis when designingaquestionnaire or an
interview, thenthe answersgatheredcan bebiasedin expected,but undeterminedways.Therisk of biasedanswerscan be
loweredif the questionsfocus on objectivefacts(whichcouldbe checkedby a neutral person). However, the riskof biased
answerscannotbefully eliminated.
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making of physicalinfrastructures,especiallyin relationto buildings (Dholakia,Dholakia&
Firat 1983; Guy 1998; Janda1998; Kasanen & Persson1997; Laat 1997; Lutzenhiser1994;
Ryghaug1999). Othershaveanalysedenergy conservationbehaviourin organisationsas
energy consumers(e.g.Cebon1992;DeCanio1993, 1998;Haddad,Howarth& Paton 1998).
The study reportedhereis about generalenergy-relevantdecision-makingin organisations
located in officebuildings.

A Survey of Energy Consumption in Office Buildings

The developmentof electricity consumptionin private and public-sectororganisa-
tions2 within office buildings3 was empirically analysed.4 The period observedwas
1986—1996.One hundred office buildings locatedin the German- andFrench-speakingparts5

of Switzerlandwererandomlyselected withinfive clustersaccordingto building size.6 In
doing so, big buildings weredeliberatelyover sampled,which led to an increase in theana-
lysedfloorspace7 to 2%of the total office buildingfloorspacein Switzerland,amountingto
halfamillion squaremeters. Within the selected buildings,65 organisationswereanalysed.

Bothrepresentativesofthe buildings— building managers— andrepresentativesof the
organisations— managersfrom the boardofdirectors— participatedvoluntarily.8 Sincepub-
lic-sector organisationswere more willingto participatethanprivat-sectorones, the public
sector was over representedby about a factoroftwo. However, self-selectionin participation
did not bias the result in a recognisable way, since the motivesto participate werevariedand
idiosyncratic.

The dominant building group according to thesectorof the largestoccupantofthe
building was publicadministration(41% oftotal floorspace), followedby financeandnon-
profit organisations(38%), thewholesaleand retailtrade(13%) and industry (8%). About
one third (35%) of the buildings were constructedbefore 1950, whereas34% werecon-
structed after1974.

2 In this study, the term organisation refers to an economic or administrational unitof a private orpublic-sector

firm, occupying a buildingfully or partly. This is an entire firm or, within large organisations,abranch or a(setof) depart-
ment(s)of afirm.

Office buildingsweredefined as buildings with an office usage shareof 50% or more.
4 Thesample andthe surveymethodologyaredescribedin detailin the final reportof the empiricalanalysis.

Thereportis in German and available from EDMZ,3003 Bern, Switzerland(LukasWeber,Urs-PeterMenti und Ivan Kel-
ler, Energieverbrauchin Burogebauden,Bern1999, 121 pages;orderno. 805 569 d).

The remainingpart,which is Italian-speakingandwhere4% of the inhabitants inSwitzerlandlive, wasex-
cluded becauseof languagebarriers.

6 The clusterswere definedby equidistantintervalsbased oninsurancesum: 1.5—10, 10—20, 20—30, 30—40,

� 40 Million Swiss Francs.The aim was to select 20 buildings outof eachcluster(in practice,this aim wasonly approxi-
mately attained).Thebiasin averaged data causedby thesamplingbiaswasstatisticallyremoved.

7 Floorspace (in GermanEnergiebezugsflache)is definedas theheatedfloor areaincluding floors andwalls.
This definition is in accordance with thatofthe Swiss norm,SIA 180/4(SIA 1982).

563 building managers and1163boardsof directors were asked toparticipateindependentlyof eachother.The
response ratewas60%, and 49%of therespondentsagreedto participate.Since buildingswhereboth thebuilding manager
and adirectorhadrespondedfavourably werepreferablyselected,theeffort involved in finding 100buildings to surveywas
considerable.
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Methodology

Time seriesdatafor eachbuilding’s annualelectricity consumptionwithin theperiod
1986 to 1996anddetaileddataaboutthe energy consumption andenergy-relatedfeaturesof
the buildings in1997 were gatheredby meansofdocumentanalysis andaudits9. Dataabout
eachorganisation’s characteristicsandenergy-relevantdecision-makingwere gatheredaddi-
tionally via either telephoneor face-to-face interviews.Annual changesin electricity con-
sumptionwere reconstructedon the basisof changesin the stock and control of end-use
equipment,referredto as energy-relevant events(Fig. 1). An averageof four energy-relevant
events per organisation were revealedfor the analysed period,1986—1996.

Energy-relevantevents.Eachenergy-relevant event was datedby year, indicatingthat, from
then on, it had affectedenergyconsumption,andits impacton energy consumptionlevel was
estimated. Theseestimationswere based ontechnical informationand engineeringexperi-
ence.

A three-dimensional typologyof energy-relevanteventswasconstructedin order to
grouptechnically similar events. Thedimensionswere: 1. the end-useequipmentinvolved
(e.g. office equipment, central computing, lighting);2. thechangeinvolved (e.g. installation,
replacement, shut-down);3. the characterofthe change (changein the stock or in control).

Energy-relevant decision-making. The processof decision-makingwas subdividedinto
threestages:initiation, preparationandfinal decision. Foreachenergy-relevantevent,a set
of variablesweregathered.

Initiation: The individual or group who initiated the event tobe decidedon.

• Preparation: The individual or group who technically prepared the decision,i.e.
who chose the technologyorthe way theequipmentcontrol changed.

• Final decision:The formal decision-maker.
• Purpose:The formal reason thatjustified theeventto be decidedon (not

necessarily the initiator’smotive!).

9 For each pieceof equipment, the electric power demand andthe annualhoursof operationwere audited, as
were floorspace areas according to usage. The audit method complieswith the Swissnorm, SIA 380/4 (SIA 1995).

Figure 1. Energy impact modelof an energy-relevant event
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• Extentofenergy-consideration: Measuredescribingto what extent energy
efficiency wasconsideredwhenthe decision was made (“energy conservation”,
“energy-related”or “non-energy-related”. The measureis discussedfurther
below).

• Year: The year from which timeon theeventaffected energyconsumption.
• Description: Technicalspecificationofthe event.

• Energyimpact:The assumed increase or decrease in electricity consumption
causedby the event(in MWh/a).

Of course, thisset ofvariables can characteriseenergy-relevant decision-makingonly
in arather roughway. However, it was possible togathercompletedatasetsevenfor events
that the interviewees found difficultto remember.

Findings

Sincebuildingsas well asorganisationswereanalysed,somedatareferto buildings,
andotherdatarefer to organisations.All datarelatedto anannualconsumption(i.e. energy
intensities,consumptionby end-use)referto a sampleof buildings,while datarelatedto en-
ergy-relevant eventsor energy-relevantdecision-makingrefer to a sampleof organisations
(cf. the specifications within figurelegends).

Static consumption (1997). The electric energy intensity amounted to300 MJ/m2a onaver-
age (1997).10 It varied from70 to 1230MJ/m2a, mainly according to extentof air condition-
ing. Fully air-conditionedbuildings consumedthreetimes asmuchelectricity as buildings
withoutair conditioning.

Figure2. Electricityconsumption by end-use (n= 100 buildings, average
values1997,weightedby consumption level)

The most energy-intensiveend-useswere found tobe lighting, centralcomputing(the
main partof the central servicescategory),ventilationand airconditioning(Fig. 2). These

10 For comparison,the electric energy intensity in US office buildings amounts to 729 MJ/m2a on average(1995,

cf. EIA 1998).
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together accountedfor about 70%of the total electricity consumption.Most equipmentre-
lated to this typeof consumptioncanhardlybe selectedor controlledby the end-user.In
contrast, office equipment, which indeed canbe controlledby the end-user, amountedto just
12%. The directinfluenceof the end-user onelectricity consumptionin office buildingsis
actually quitelow. Consumptionlevelsin officebuildings arepredominantlydeterminedby
the building owners,architectsand engineering contractorswhendecisionsabout thebuild-
ing shell and the equipment are taken.

The average thermal energy intensityamountedto 390 MJ/m2a. It variedfrom 176 to
882 MJ/m2a, mainly according to thethermalquality ofthe buildingshell. Surprisingly, the
extentof electricalend-useequipmentbarely influencedthethermalindex, despitethe fact
that electricalequipmentdissipates heat. Thissmall influenceis due to thefact that, until the
early 198Os, the electrical equipmentand the heating system wereplannedindependently,
which led, very often,to theheating systemsbeing over-dimensioned.

Changesin consumption (1986—1996).Within the observedperiod,the electric energyin-
tensity reached apeakin 1992(354 MJ/m2a). The index increasedcontinuouslybefore1992,
and decreased afterwards(Fig. 3). Private-sectorbuildingsconsumedabout twice as much as
public-sectorbuildings due to higheramountofequipmentin private-sectorbuildings,espe-
cially air conditioning. In fact, every third private-sectorbuilding was air-conditioned,
whereasonly every twentiethpublic-sectorbuilding was air-conditioned. Bank and insurance
company buildingswere found to have thehighestshareof air-conditioning(about50% of
the buildings).
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• All Buildings (n=37) + Public-Sector B.s (n=15) ~-X— Private-Sector B.s (n=22)

Figure 3. Electric energy intensities over the period 1986—1996 (average values,

weighted by floorspace)11

11 The sample size is smaller here than the total, because complete time series data were not available for all

buildings.
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The rise inelectricenergy intensitywithin public-sectorbuildingsafter1990wasdue
to the increasingnumberof office equipmentdevices(Fig. 3). The decrease in intensity in
private-sectorbuildingsafter1992was causedby thecentralisationof computersuites.

Most of the dynamicsof electricity consumptioncouldbe explainedby innovations
with centralcomputing(computersuites, servers, etc.). A graphof the annuallycumulated
energy impactsofall revealed energy-relevant events— gatheredindependentlyfrom thetime
seriesdata— illustrates the dominant roleof centralcomputingin the evolutionof electricity
consumption(Fig. 4).

2500

:::-1500w -2500
Figure 4. Annually cumulated energy impacts caused by energy-relevant events overthe period 1986—1996 (revealed in 65 organisations)Since computer services do not necessarily need to be housed within the buildingwhere they are needed, energy-relevant events related to central computing have to be ana-lysed cautiously. While it was not possible to show that central computing was being re-placed by personal computers, there was a significant centralisation of computer suites withinbig companies and company networks. In 10 out of 65 organisations, computer suites hadbeen shifted out, while 3 organisations showed an increase in central computing caused bythe same process. The net energy effect of computer centralisation was obviously negative,thanks to the efficiency gains arising from technical progress and more optimal size. That is,centralising computer suites can save a considerable amount of energy. However, the sampleis too small to quantify accurately the size ofthe energy effect for Switzerland as a whole.When all the events related to central computing are excluded from the sample, thetypes of equipment with the largest positive (increasing) impact on energy consumption wereoffice equipment (33% of the cumulated positive energy impact), air conditioning (25%),uninterruptedpower supply (19%), and a kitchen/restaurant (12%). If central computing wereexcluded again, the types of equipment with the greatest negative (decreasing) impact onenergy consumption were lighting (37% of the cumulated negative energy impact), air con-ditioning (25%), ventilation (16%), telephone switchboard (11%), and an uninterruptedpower supply (10%).

Events Related to Central Computing (n=36) All Events (n=252)
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The groupofconsumption-decreasingevents deserves special attentionbecausesuch
events saved energy,whetherthey wereactuallyintended todo soornot. In fact, only 14%
of the totalconsumption-decreasingeffect was due to genuineconservationmeasures, while
79% wascausedby events where energy conservation was not considered. Evenif all events
relatedto computercentralisationare excluded,58% of the total consumption-decreasing
effect wasdueto changes thatwere notof an energy conservation type.

Decisions behind changesin consumption. The ensembleof energy-relevanteventswas
divided into threeclasses accordingto extent to which energy wasconsideredwhenthedeci-
sionwasmade:

• Energy conservation measures: Actions specifically undertaken to conserve
energy,

• Energy-related events:Energy-relevantevents intended for a differentpurpose
thanenergyconservation,but decided with energyefficiencyin mind (i.e. energy
efficiencywas not the central reason for the decision, but wasalsoexplicitly taken
into account when the decision was made),

• Non-energy-relatedevents:Energy-relevantevents designed neither to conserve
energy nor withenergyefficiency in mind(= remaining).

Nearly every tenthenergy-relevantevent (9%)wasof an energyconservationtype.
Their energyimpactwas negative,i.e. energyconservation measuresall led to a decrease in
energyconsumption.

Every seventh energy-relevantevent(14%) wasdecidedwith energyefficiency in
mind. The directionofthe changes in energy consumption wasprincipallyopen:someevents
led to an increase in energyconsumption;others ledto adecrease.

By far the mostenergy-relevantevents, 77%, were decidedwithout respectto their
impacton energy consumption.Thatis, themajority ofevents affecting energy consumption
were decidedwithout referenceto anyconsiderationof energy.However,with otherbuild-
ings or within anotherperiod,the total effect could have beena consumption-increase.
Hence, the decrease in consumption was anunintended side-effect,mostly dueto technical
efficiencygainsrelated to centralcomputing,telephone switchboard and lightingequipment.

Presumablythe energy-relevant eventsmost interestingto someonewho seeksto
make theuseof energy moreefficientwere those which potentiallycouldhavebeendecided
with energyefficiencyin mind, but werenot. Thesavingpotentialoftheseevents (whichis,
properlyspeaking,ratheran efficiencypotential)is probablymuchgreaterthanthe potential
of specific energy conservationmeasuresif all relatedinstitutionaland organisationalbarri-
ersareconsidered.Energy-relateddecision-makingcan, therefore,be a true alternativeto
energy conservationmeasures.

In principle, eachdecisionrelatedto an installation,an increase inequipmentor an
equipment replacementcould havebeendecidedwith energyefficiency in mind; however,
only 35 out of 198 actuallywere(Fig. 5). Theproportionofenergy-relevantevents that took
energyefficiency into accountvariedwith the typeof equipment,but neverexceeded 40%.
While the freedomofchoicerelatedto the equipmentusedin centralcomputing, telephone
switchboards,uninterrupted powersupplies andkitchens/restaurantsis severely limitedby
technical requirements,the rangeof possiblechoicerelatedto office equipment,lighting,
ventilation and airconditioningis large. Technicalhelp for decision-makersinside theor-
ganisation(e.g.building managers,computer departments, and technical services) as well as
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outside(e.g. architectsorengineering contractors) mighthelpre-definedecisions as energy-
relateddecisions.Surprisingly, theselectionof those itemsof equipmentfor which target
valuesfor consumptionhave beenestablished,’2 i.e. office equipment, lighting,ventilation
andair conditioning, was not more frequently decidedon with energyefficiencyin mind than
otheritems.
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Figure 5. Proportions of energy-relevant events in which decisions took energy

efficiency into account (n = 198 energy-relevant events13)

Explicit energy conservation measures took place in 11 out of 65 organisations. They

were more frequent in organisations with professional energy managers or where energy was

monitored by a member of the board of directors. About two fifths (9 out of 22) of all con-

servation measures took place in bank and insurance companies, which also had a high share

of either professional energy managers or of energy monitoring by a director, but also con-

siderably higher electric energy intensities.

Energy cost may serve as a rough indicator of the economic value of energy in a firm.

In interviews, directors generally tended to overestimate energy costs in their office buildings

by a factor of about three. Compared to the total costs (including all salaries and operational

costs), the average share of energy costs in office buildings was actually 0.87%, yet it was

estimated by the directors to be on average 2.4%. Despite the rather low contribution of en-

ergy to the total costs, just 27 out of 65 directors assessed the energy costs to be negligible.

12 For instance equipment labels or the Swiss norm, SIA 380/4 (cf. SIA 1995).

13 All energy-relevant events related to an installation, an increase in equipment or an equipment replacement.
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Both this overestimationand the very highvaluationof the energy costsindicatethat direc-
tors take energy issuesseriously.

Neverthelessand despiteexisting savingpotentials,energy conservationmeasures
rarelytookplace, and those that did were either freeof investmentor wereprimarily under-
takenin pursuit of non-energy-relatedgoals, e.g. the improvementof the lighting quality.
Noneofthe organisationssampledinvested exclusively in order tosaveenergy. Directors are
generallynotwilling to invest in energyefficiency evenif the investmentis profitable.Di-
rectorstend toconcentrateon the corebusiness,in which domainthey areknowledgeable
and powerful. Energy conservation measures areactuallyconsideredto be outside the scope
of rent-seeking actions infirms, whether private orpublic sector.

Discussion

Up to now,descriptivetheoriesof generalenergy-relevantbehaviourhavebeenrare
in the literature and relativelyunderdeveloped.The mainstreamtheoryof economicbehav-
iour, according to which the demandfor energyis oftenmodelledas afunctionof price,can
easilybe applied to empiricalanalyses.Yet it fails whenappliedto energy-relevantdeci-
sions. The reasonis that themajority of energyconsumptionchoicesareembeddedin deci-
sionsrelatedto technical infrastructure, which are stronglydeterminedby the existinginfra-
structure,social consumption standardsand individual consumption patterns.In western
societies, energyis just a marginalfactorandis usually treatedas lessimportantthanother
marginal factors,suchas safety,convenienceand comfort(cf. Morell 1981, 8).

Othertheoriesareneededif we are tounderstandthepatternsin energy consumption
behaviour. McClelland& Canter(1981)providea rich overviewof psychologicalresearch
on energy-relevantbehaviour. These authorsdefineenergy consumption as a“by-productof
a wide varietyofactions[...]. Energyuseis [...] virtually neveran end initself but rather a
means toward many ends.”(ibid., 1) This soundsrathertrivial, but in fact, most modelsof
energyconsumptionindeedview energy-useas an end initself in incorporatinghuman
choicein themodel. Perhaps thisis becausepsychological, economic andsociologicaltheo-
ries of decision-makingoffer many moremodelsof purposivechoicethanof unintended
side-effectsand thelike.14

Apart from a priori considerations,the study reported hereprovidesempirical evi-
dence that energyis generally not an issuewhenenergy-relevantdecisionsare taken.About
threequartersof all energy-relevantevents werefoundto be decidedwithout explicitly tak-
ing into account the energy consequences.If these are notconsidered,they areafortiori not
assessed,neither in economic calculationsnor in any kind of conscious evaluation.They
rather“happen”, which speaksfor theirside-effectcharacter(cf. Olsen1981; Schuster1997).
Of course, disregardfor energyconsequencesmay be motivatedby aneconomicor similar
assessment(e.g. the considerationof opportunity costs).However,such anassessmentwill,
by its nature,be idiosyncratic rather than systematic, so that it cannot explain energy-relevant
behaviourin a definite way.

14 Thus, this methodologicalpreferencefor modelsof purposiveactionhasto do with pragmaticsof research
ratherthan withtheinherent natureof the subject. Actually, standardmodelsare often applied to empiricalcasesfor which
they are not made. This sometimes leads toimpressive,yetpotentially misleading results.
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The systematic analysisof built environments andtheirmaking offers a practical way
to investigateenergyconsumption as anunintended side-effect.For example, Lutzenhiser
(1994) sheds light on theorganisationalnetworks’ shaping and constrainingcharacterrelated
to energy-efficiencyinnovations.Kasanen& Persson (1997)performan analysisof complex
decision-making processesbehind windowpurchasechoices,recognisinginteractionbe-
tweenthe involvedparties(building owner,architect,municipality,etc.) as well aswithin
them. Janda(1998)hasinterviewed architectsandengineersin order to identify theorgan-
isational characteristicsof building design firms that determinethe adoptionof energy-
efficiency in the building design.Ryghaug(1999)hasreviewedenergy-relatedarticles in
architecturaljournalsin orderto identify attitudinal attributesofarchitectsthat favour ordis-
favour energyefficiency in their work. All thesestudies appliedapprovedsocial science
methods and organisational theories.

The study reportedhere was also based on anorganisationalapproach.However, it
wasdifficult to apply existingtheoriesto ourcase.Althoughthereis an extensive literature
aboutdecision-makingin organisations,descriptivetheoriesare rare, and those that exist are
either soabstractthat they are difficult to apply to empirical research(e.g. a garbage can
model, cf. Cohen, March& Olsen1972),or they are so specific that itis hard to apply them
to adifferent case(e.g. the subjectiveexpectedutility model in Enste1998).The methodol-
ogy developed here has proved to be useful and couldbe furtherdeveloped both empirically
andtheoretically.The methodofenergy-relevantevents could be applied to differentempiri-
calobjects,for instancepersonaldecisionsaboutwhere to settleorwhere to spend holidays,
orto inter-organisationaldecisionsrelatedto the constructionof newbuildings. Furthermore,
hypotheses could betestedabout the energyimpactof particularfeaturesofa nationalinfra-
structure(e.g. the availabilityofpublic parkingareas in cities, the qualityofa public trans-
port system, etc.)or featuresof governmentalpolicies(e.g. director indirectsubsidisingof
private housing,taxationof energy resources, etc.). Theanalysisofenergy-relevantactions
hasjustbegun.
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