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SOU 1996: 184

On June 21, 1995, the authorised the head of the Ministry ofgovernment
the Environment appoint special investigator whose taskto toa was
throw light the environmental and health of alternative andaspectson
mixed fuels used in vehicles.motoras

The investigator form proposal regarding the formulation oftowas a
quality requirements be imposed alternative fuels, and consider theto on

in which alternative fuelsand mixed should be treated in relation toway
the environmental classification for fuels.system motor

Accordingly, head of administration Karin Jonsson appointedwas
special investigator August 22, 1995.on

On August 1995, departmental Bjorn Rehnlundsecretary was
appointed secretary.

According the directives Dir l995:97, the beto report towas
receivingpresented the latest by July The1996. has,at government on

from the committee, granted extension until Decemberrequesta an
1996 for the submission of finalthe report.

Departmental secretaries Brita Bonnert and Eva Jembacker, and
deputy judges of the Court of Appeal Vibeke Sylten and Susanne
Akerfeldt appointed advisors the Inquiry September 25,towere as on

On1995. December Rolf Bohlin, deputy judge of the administrative
of appeal appointed advisor. On December Susanne20,court was as

Akerfeldt dismissed and departmental Tom Anderssonsecretarywas was
appointed advisor. On May Rolf Bohlin dismissed andas was

AkerfeldtSusanne reinstated advisor the Inquiry. On Maytowas as an
28, Brita Bonnert dismissed. On September Eva Jembackerwas was
dismissed and departmental Ingmarie Andersson appointedsecretary was
in her place Septemberon

On September 25, project1995, Rolf Berg, civil engineermanager
Soren Bucksch, professor Per Canmer, civil engineer Roland Jarsin,
agronomist Karin Kvist, managing director Kjell Lindqvist, civil

Hans-Akeengineer Maltesson and traffic Anders Rothsecretary were
appointed specialists. On October 17, assistant head of division Reinoas
Abrahamsson and departmental director Gunnar Kinbom appointedwere

specialists.as
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FuelAlternative"Theknownhas becomeThe committee as
committee".

climate,for betterfuels"A1temativeentitledThe subsequent report a
19962184SOUhealth"publicimprovedandenvironment was

1997.28,presented Januaryon
chapter 26.,andtheofedition,thisIn reportcurrent summarya

presented.hereConclusions,entitled
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1 Summary

theIn established that methanol and ethanol of bio-basedreport
origin, Methyltertiarybutylether MBTE and Ethyltertiarybutylether

ofETBE bio-based origin alcohol part, Rapemetylester RME and
bio-gas, influence the climate lesser than does diesel oil andto extenta
petrol. They also often have less comparable influence theor on
environment and health when compared with the best classes of diesel oil
and petrol fuels. Natural and lesser influencemotor exertgas gas a on
the environment and health, but fossil fuels they have onlyon as a
marginal advantage in of affecting climate. Fossil methanol,terms
ethanol, MBTE and ETBE have advantages in relation climate,tono
and furthermore comparable with the best classes of diesel oil andare
petrol fuels.

suggested in the that for the environmentalreport systema
classification of alternative fuels be created and be introduced into a new
law fuels. When making decisions environmental classification,toon as
factors such influence the climate, regional and local effects,as on
renewablilty and the efl‘ect the working environment, and the potentialon
effect soil and in the of accidental discharge disaster,wateron case or
would all be considered.

further suggested for the Fuel law that the environmental
classification of petrol and diesel oil respectively should be adopted from
the law concerning chemical products, and from the law concerning
taxes on energy.

However, suggested that all questions regards fuels shouldtax as
remain within the law concerning the taxation of energy.

suggested that the environmental classification besystem
designed such that three classes be formed, where classestwoa way
A and B reserved for fuels which, based the above grounds forare on

far better bio—gas better bio-based methanol,assessment, are or
ethanol, MTBE, ETBE, and RME, well natural and gasmotoras as gas
compared with the best classes of diesel oil and petrol fuels. One class

forreserved the fizels which comparable fossil methanol, ethanol,are
MTBE and ETBE with the best classes of diesel oil and petrol.
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alternativeappliedCO2 taxation beregularsuggested that to
that CO2suggestedfuels,alternativebio-basedthefossil fuels. For

applied.betaxation should not
petrol withdiesel oil andofreplacementthat theestimated

environmentalof thefulfilmentfor thepre-conditionalternative fuels a
establishfuelsalternativeenableToparliament.goals by toset

withablebetheir pricefiiel market,thethemselves competemust toon
for thismarket. orderIntheand petrolof diesel fuel tothat consumeron

initially, benecessarily, leastfuelsalternativebio-basedhappen, atmust
of naturalthetaxation. InCO2 andbothexempted from gascaseenergy

thatmaintained, andtaxation bethat CO2suggestedand motor gas,
totaldaybased the70%reduced by 60betaxation presentonenergy -
andproductionof produce,primarythelevel. thisIn costassessment,

theconsideration. However,taken intobeenhave all extradistribution
Additionalconsidered.has beenquestioninof the vehicle notcost

anotherbe solved inwill havefor thesecompensation tocostsextra way
importantThiswhenandanother timeand at annecessary.as
extremelywhich havevehiclesheavyfor gas-drivenleastquestion, not

high costs.extra
bybe carriedfor the time being,should,taxationin outThe decrease

taxation,regularfromdispensationsprojectawarding pilotofmeans
bio-basedmineral oildirectivethe EU8.2d inarticleaccording to on

ofbyotherwiseof bio-gas,exceptionwith thealternative fuels meansor
with referencespecific directivefrom thisexemptionapplication foran

gas.natural anddirective bio-gas,of thearticle 8.4. motorto gas
welldiesel oil,ethanol in15%5% RMEofmixturesFor to asorup

the highestpetrolinand ETBEethanol, MTBEmethanol, toupas
basedappliedbethat taxationsuggestedpermitted content,oxygen

the mixtureandthe mixtureproperties ofthe notcomponents, aasonon
whole.

also be dealtof this issuetaxationthat thesuggested aspects
dispensations.projectapplication of pilotthrough thewith

of thefor thebasisthat thetheestablished in assessmentreport
thehealthand publicenvironmentthefuel climate,influence of aton

establishedthere existsand thatpartially lacking,timepresent no
thereforeof fuel.andevaluationfor themethod assessment

regard thesecarriedwork becontinuoussuggested that toout
andfor timeneedthat therepointedfurtherquestions. out a

extensive issues.oftenfor theseallottedbeto veryresources
workingSwedenofthe importanceindicatesFinally, the report

within thefuels,alternativereductiontowards permanent tax on
the longSweden, inthatandthe EU,framework of term,suggests
for alternativeclassificationenvironmentalswitch systemto commona
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and conventional fuels. this the effectIn total climate,system, on
environment and public health, should be evaluated in the ofetc., case
each fuel, forming the forbasis placement within the Taxsystem.
reduction should thereafter be based the socio-economic costson
incurred each fuelby result of its emissions, and its resultantetc.,as a
effect the climate, enviromnent health.and public According thetoon
proposal, the should be assigned the authorities question,inmatter to or

specially-established committee.to a
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2 Conclusions

According the directives for the Inquiry,to primary task shedtomy
light the environmental and public health of alternativeon andaspects
mixed fuels vehicle usage.

Furthermore, I draw proposalto the formulation oftoam up a as
quality requirements which should be imposed alternative fuels, andon

consider the in which alternativeto and mixed fuels should be dealtway
with in relation environmental classificationto foran system motor
fiiels.

1 Considerations

The Need for Measures

If Sweden live national goalsto and internationaltoup agreements
within the environmental then ofien extensivesector, measures are
needed almost all of society. In regard theaspects transportationto

stated in 1990/91:90,sector, bet. 1990/91 JoU. 30, rskr. 338,prop.
that the transportation contribute towards the fulfillmentsector ofto
environmental goals.

Within the work of the Environmentaly adapted transportan system
MaTs, three have been indicated where extensiveareas measures are

order reduce the effects of theto transportationnecessary sector to an
acceptable level. These areas are:

Effect the climate emissions, primarily of CO2.on -
Effect public health emissions into the air in densely-on -
populated areas.
Efiect due noise.to

Many of the alternative fiiels I have studied have, feel,I major part toa
play in contributing towards reduced emissions and effects bothon
enviromnent and public health. The bio-based fuels contribute,
primarily, decrease in the emission ofto with influence thea gases an on
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natural andThe fossilC02.carbon dioxidemainlyclimate, gasgases:
of health-of emissionsdecreasetheprimarilycontribute tomotor gas,

ofreduced emissionsbothcontributesBio-gasaffecting pollutants. to
health.and publicaffect the enviromnentwhichpollutantsCO2 and

Public HealthandClimate, EnvironmentEffectsThe on

emissionslowerfeel, instudied have, IfuelsThe alternative casesmany
the environmentlocal levelregional andeffectlesserand also at onaa

andof diesel oilthe best classesthan haverespectively,healthand public
ofiendifferencethevehicles,of heavythefuels. Inpetrol acase

andwithvehiclesof lightwhile in therelatively large ottomotorcaseone,
whenmarginal, especiallydifference onlythecatalytic converters

fiiels, estimateIthe alternativeregardsfuels. Asliquidoperating gason
publicandthe environmenteffectfar lessgenerally havethat they on

fuels.the liquidhealth than
theinabout increasefiiels bringalternativetheIn ancases,some

OXnitric oxides Nof thisExamplespollutants.of certainemissions are
operatingwhenaldehydesRME andRapemethyesteroffrom the use

emissionsincreasedthesethatthink, however,alcohols. Iwith are
both RMEofthedecrease. Infact that otherstheoutweighed by case

ofthe emissionsofien decreasealcohols, thereand the amore
PAH.hydrocarbonsaromaticpolycyclicparticles andhealth—efi‘ecting

advantagesfuels thealternativebio-basedof thefeatureA common
ofquestionand theclimateeffect thetheirregardthey in to onpossess

renewability.their
ofexceptionwith thefuels,the alternativeopinion thatalso my
alland that theyworking enviromnents,effecthave lessermethanol, ona

disastersdischargesof accidentaleffect in thelesshave event or
land andaffecting water.

classificationEnvironmental

classificationenvironmentalthatconsidered opinion represents amy
towardsand guidedinformedbewhichby consumers canmeans
publicandthe environmenteffectlesserwhich haveproducts onona

products.comparableotherthanhealth, etc.,
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In the for the environmentalsystems classification of diesel oil and
petrol, the various qualities of each fuel comparedwith each other.are
Since the studied alternatives of simple composition, thereare a no
need for internal environmental classificationan Thesystem.
environmental classification should, instead, be based comparisonon a
of emissions and influences the climate, environment and publicon
health with the corresponding effects result of using diesel oil andas a
petrol. firm opinion however, that the longmy term systema

be developed where all fuelsmust be positioned scale rangingcan on a
from the least the accumulativeto effect,greatest based theupon
substances total effect climate, the environment, public health,on etc.,
regardless of whether be conventional alternative fI.l6l. In thea or event
of there being such also easiersystem, introduce variousa to
economic steering methods which relate the socio-economicto ofcosts
the fuels. I will the question ofreturn to economic steering methods later

The initiation and development of suchon. would probably besystema
lengthy and would necessarily require that be such that different forms
of effects could be weighed against each other. For example, there must
needs be of whether the climateassessment issue ofan greater
importance than public health, and whether the risk of cancer more
important than the increased prevalence of allergies, and Theso on.
development of proposal for such should be referreda system thea to
appropriate authorities in co-operation with representatives from the
different and organisations, else committeeareas speciallytoor a
appointed deal with these questions.to

The classification proposedsystem I compromise.now as see a
I have chosen becauseto be into effect relativelypropose putcan
speedily, and because based comparison of theupon a
environmental and public health of diesel oil and petrol.aspects To have

wait for completeto of environmental classificationsystema for allnew
fuels would, feel,I block the possibility of large scale introduction ofa
alternative fiiels the Swedish marketonto for good toa many years
come.

The emission of carbon dioxide CO2 from fuel presently
regulated by special which relates the carbontax of thea to fiiel.content
This should also betax applied alternative fuels. The bio-basedto
alternative fuels should however be exempted, since their emissions of
CO2 do result in additionnot the CO2 balancenet andto therefore doa

contribute the effectnot the climate. Sinceto I consider the questionon
of climate, and therefore the emissions of CO2, be ofto great
importance, I have also chosen allow CO2 emissions influenceto theto
division into environmental classes. My starting point in this instance
has been that bio-based fuels which, to possible,great extentas an as are
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thereduceconsiderably netbio-basedusingmanufactured energy,
atmosphere.theCO2 intoofaddition

opinion,should, inclassificationenvironmental systemThe my
fuelsalternativeforclassesTwoclasses.environmentalthreecontain

publicandenvironmentclimate,theeffectcombinedwith lesser ona
classandpetrol,anddiesel oilforclassesbestof thethan thathealth one

effect.equalwithfuelsfor an
studiedhavefuels Ialternativeof theIn assessmentmysummary,

bestthethatclasspositioned in surrnountsshould bebio—gasthat a
advantagesof thebecauseThisfuels.petrolandoilof dieselclasses

globalandhealthpubliclocalenvironmental,regionalfromderiving
andMTBEethanol,andmethanolBio-basedof view.pointsclimatic

classinplacedshould beRME,andalcohol,bio-basedfromETBE a
fuels.petrolandoildieselofbest classestherepresentingthan thatbetter
effectslocalandregionalofinthatthisforThe termsreason

ofclassesbestthecomparablethanbettereither tocombined, they orare
havetheybio-based,theyand because,fuelspetroland adiesel oil areas

bealsoshouldandNaturalthe climate. motoreffectfar lesser gasgason
fossiltheythatcertainlyenvironmental class. trueplaced in this are

influenceclimateregardsadvantagesslightonlyand havefuels, asorno
theytheysincepetrol. However,oildieselwithcompared gaseousareor
thealsohealth butpublicprimarilyeffect,distinctly lesser onhave ona

bothFinally,positioning.suchmotivatesthereforewhichenvironment,
fossil-fromETBEandMTBEwellethanol,andmethanolfossil asas

theequalclassenvironmental toplaced inshould bealcohol,based an
both climateeffecthaveTheypetrol.oil anddieselofclassesbest onan

oildieselofclassesthe bestwithcomparablethathealthpublicand
placementbetterawardedbeshouldwhy theywhich notand petrol, a

than them.
basedproposedhaveIenvironmental classesintoThe placement as

indevelopmentFurtheravailable.currentlyanddata assessmentsupon
arises,needwhen themonitored and,continuallybethese mustarea

besuch times,re-evaluated.classifications atenvironmental can,
betterfromfuelscertain toreposition worseaatonecessary

withinknowledgeBasedvice currentenvironmental class, onversa.or
needclassificationproposed notthe systemthatviewthis myarea,

fuels,liquidofin the10of 8periodforre—evaluatedbe to caseyearsa
fuels.ofthein15and 12 to gaseouscaseyears
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Fuel mixes

the issue of fuel limitedhave only been able study mixesI to extent.to a
effects of fuels theirthe fact that the alternative inThis due to

considerable demands time and Therepurest form places on resources.
thelack of data fuel mixes than that concerningalso greater ona

felt myself deriveeffects of fuels form. However, I have able topure
the low of ethanol incertain conclusions regards grade mix RMEas or

diesel oil.
ofavailable data regarding the low grade mixThere extensivemore

ethers, called in petrol. In the prevalentalcohols oxygenates,or so
forclassification petrol MK2 there statedenvironmental system a

of 2% therefore of thepermissible level max andmaximum oxygen
This limit has permit mixingpermitted mixture. beenmaximum set toso

for be and without increasing the levelwithout the need engines to reset,
have found why these requirementsof regulated emissions. I no reason

changed the time. view low grade mixtures ofshould be Ipresentat
alternative large-scaleprimarily ethers petrol good toas a a

alternative fuels. This applies least theintroduction of bio-based not to
haveof introduction. In addition, the ethers propertiesinitial phase an

from the fuel and its effect thewhich also improves emissions on
public health.environment and

mixture of in diesel oil, there dataAs regards the low grade RME
uneffected, with thewhich indicates that emissions remain relatively

of marginal increase of There also data, albeitexception Nox.a
of ethanol in diesel oil doeslimited, which shows that the mixture not

the grade mixtureeffect emissions. I also regard lowhave negativea on
diesel oil good alternative the introductionof and ethanol inRME toas a

bio-based alternative fuels.of
of being of than 3% RME in dieselthe the mixture 2In tocase more

15% ethanol in diesel oil ofof environmental classoil toor up
inthe mixture aifects the boiling-point intervalenviromnental class

for oil in environmental classthat quality requirements dieselsuch a way
the mixture classified diesel oil inlonger Instead,1 met. as aare no

define dieselThe boiling-point interval usedenvironmental class to
should be of lesserand ethanol, the boiling-pointoil. For RME

relevance all. Available data indicatesindeed hasimportance, atany
15% ethanol in diesel oil, possiblethat the mixture of 5% RME, or

affected in comparison withwithout emissions being to great extent,any
thus of the opinion that mixturesdiesel oil in enviromnental class I am

15% ethanol in diesel oil, regards the boiling-of 5% andRMEto asup
assessed based the individual ininterval, should bepoint componentson

whole. As regards ethanoland the mixturethe mixture, not on as a
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mixtures, I feel that available data and beassessments must
supplemented with additional operations, emission analyses andtest
evaluations before final position be assumed in this matter.a can

Trial methods

In order the alternative fuels with diesel oil and petrol, andto compare
also with each other, method needed which be baseda can upon
representative emission data, During the of this assignment,etc. course
has become clear that always possible different fuelsnot to compare
in equitable using data currently available. Neither does therean way
exist accepted method by which comparisons be made. haveIan can
therefore had work carried such improve data,out to currenta way as

haveand also embarked the development of method for comparingon a
the influence of different fuels climate, public health and theon
environment, etc.

The work these issues which haveI previously presented,on
evaluation matrix for fuels, trial methods and emissions while operating
using alternative fuels could, in opinion, together with data andmy
experience these issues from the Swedish Environmental Protectionon
Board, the Swedish Transport and Communications Research Board
KFB and the Swedish Motor be developed into workingtest centre, a
method for the evaluation of different fuels. However, this presupposes
that time and allocated for such task. Againstresources are a a
background of road traflic’s relatively major influence climate, theon
environment and public health, I consider important that this be the

Until such time this task be initiated, suitable authority,case. as can a
such the KFB, should be appointed continually update the matricestoas
with data and when, becomes available.new as soon as,

In the of few the method haveI described above shouldspace a years,
also be adapted and developed allow for mixtures of fuel. whichInto

almost all existing mixtures be evaluated fromcase, or new can a
climatic, environmental and public health point of view, theonce
relevant have been applied and the datatests obtained. Basednecessary

this the mixture in question then be allocated theassessment,on tocan
appropriate environmental class. however, that thenecessary,
mixtures be evaluated and haveassessed been clearly defined,to e.g.
according Swedish standard and quality requirements, linked theto to
environmental classification system.
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Economic of controlmeans

The introduction of of environmentalsystema classification of
alternative fiiels of steering towards thea means environmental goals
decided by parliament. In order furtheron improveto the steering effect,
classification be linked economictocan of control.means

Carbon dioxide taxation

As previously mentioned, there currently exists economic ofan means
control for emissions of CO2 and its effect the climate, namely theon
CO2 The CO2tax. relatedtax the carbonto of fuels andcontent other
propellants. I think reasonable that the CO2 be thetax ofcan means
control for decreasing CO2 emissions in regard the combustioneven to
of alternative fuels. However, the bio—based fi1el’s CO2 emissions areof the totalpart C02 balance, and do constitutenot additionneta onThey should therefore be from CO2exempt taxation. The daypresent
level of the CO2 has, intax opinion, failed have themy to steering effect

would wish, andone be consideredcannot correspondto with the
external which CO2costs emissions give rise The level ofto. the CO2

should thereforetax be reconsidered. If the suggested increase in the
CO2-tax 10 litre"ire and betweenper 1998 and 2020,year asrecommended by the Communications Committee KomKom its sub-

entitled Newreport Course Traffic Politics SOUl996:26, carried
then the steeringout, effect will become greatly improved.

From the compilation of produced fiiels that I have had assembled,
evident that life—cycle perspective shoulda be drawn for fuels inup

regard CO2 emissionsto from bio-based fuels. For other emissions, and
for CO2 emissions from fossil fuels, the combustion phase in vehicle
engines the dominatingrepresent 80 90%part of theto regulated, and

certainto theextent non-regulated,a emissions.
In order that the bio-based fuels contributenot the additionto ofnet

CO2 and hence influence the climate from life—cycle perspective, theya
have be producedto largeto by using bio-basedextenta energy.

I of the opinion that the issueam should be solved primarily by
raising CO2 taxation level whichto will have sufficienta steeringa
effect, i.e. when becomes economically advantageous choose bio-to
based rather than fossilenergy the production of bio-basedenergy
fuels. While waiting for this happen,to I feel that Sweden should
introduce voluntary environmental labellinga for bio-basedsystem fuels.
The should onlysystem the CO2concentrate issue. Otheron ofmeansinfluencing the application of the production haveenergy stage proved
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withinfrominitiationjointrequirelikelyandcomplicated,be most ato
bealsolabellingenvironmentalofvoluntary canAEU.the system

andproducersofriskThefuels.bio-basedofimportersapplied by
theirmanufacturefailingSwedenfuels in tobio-basedofimporters

regardedbetenableandenvironmentally correct caninproducts wayan
slight.being veryas

EnergyThe tax

beenpetrol haveandoildieselforcontrolofeconomicThe means
additionalthefor costscompensatesuchdesigned toaswaya

inferiorthethanratherof fuelclassesbettertheproducingwhenincurred
fueleachburdenbetterwould befeel that toIlongtheIn term,ones.
Thisemissions.of itsresultcreatedsocio-economicthewith costs aas
theenoughlargehas topartlythat covertaxdemands, however, aone

decidedhasthatpartlyandenvironmentalfuel’s costs, oneinferiormost
theseassigned costs.be tofuelof the tolarge taxhow parta

of thesocio-economicthe costsquantifyFurthermore, tonecessary
publicandenvironmenttheclimate,effectof theirinfuels terms on

themade presentreasonably be atquantificationsuchhealth. No can
should betaxationfuelofformsuchforproposalAtime. newa
appointedspeciallycommitteebyauthoritysuitabledeveloped by aora

beinfuelsall currentthatimportant usetheintolook matter.to
andapplicable,generallybetaxationproposal forand thatinvestigated a

possible,farAsfuelfuelsonly asaimed groups.at ornot moreone or
workcorrespondingwithco-ordinated newashould be ontaskthe

fuels.allforclassificationenvironmental system
beparliamentby togoalsnationalof the areseveral setIf up

therethencommitments, must,internationalcertainwellachieved, asas
fuels. Inalternativeofintroductionmajor, long-terrnbeopinion,in amy

withtheythat competemight happen,this canthatorder necessary
havefuels IalternativeThelevel.petrolandoildiesel at consumer

manufactureexpensiveconsiderably toofienstudied present moreatare
ablebe atcompetethemfor toorderpetrol. In toanddiesel oilthan

bemanufacturersthatthereforelevel necessaryconsumer
additionaltheirforcompensated costs.

infuelsbio-basedforthatMy suggests necessaryassessment
bothbe fromwhollyinitially exemptand BAenvironmental class to
CO2-with fullburdenedbeshouldfossilTheandCO2 tax. gasesenergy

ofthe70%. Inby 60reducedshould be to casethewhile taxtax, energy
theofbackgroundtheagainstthere is,fiielsalternativefossilliquid
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environmental classification I have suggested, for decreaseno reason a
in the fuel tax.

Even when mixing RME and bio-based ethanol in diesel oil, wellas
bio-based ethanol, methanol, ETBE and MTBEas petrol, tax

exemption should be valid. For the ethers, this in regard thatto part
deriving from bio-based alcohol. Here however, certain problems arise
with regard the mixture whole, whichto I will later.returnas toa

The size of the reduction in related the additionaltax toenergy
for production and distributioncosts compared with that for diesel oil

and petrol. important that the development of for thecosts
alternative fuels be monitored continuously and, when the need arises,
that the level of reduction be adjusted in order that reallyto ensure
does correspond actual additionalto Based daycosts. presenton
knowledge the opinion that the reduction inarea, my taxenergy

suggested above should be appropriate for theas threenext two to years,
after which time the size of reduction should be reviewedtax intervalsat
of approximately twoevery years.

Furthermore, I of the opinion that the difference presently existinga.m
between alternative and conventional fuels regards the ofcostas
production and distribution will almost completely disappear in the long

understandingterm. that this will time within themy atoccur some
20-25next years.

Differentiated fuel taxes

As members of the SwedenEU unilaterally differentiate itscarmot fuel
beyond what hastaxes, already been established. This issue regulated

by, others, the so-called Mineral Oil directive. feelI that Swedenamong
should, within the EU, work towards bringing about decisiona on a
special bio-fuel directive, which would give the right differentiatetous

for bio-based fiiels,tax well below theto minimumas presentas go
levels for fuel Alternatively, similartax. clauses should be included
the Mineral Oil directive.

If wish introduce differentiatedto for bio-based alternativewe taxes
fuels, this be done by of dispensations with time-lirnits,can insetmeans
reference article 8.2d of the Mineralto Oil directive, the so-called pilot
project exceptions. Alternatively, Sweden in certain specificcan, cases,
also be granted exemption with the of article 8.4. However,an support
this requires unanimous decision behalf of the council. Therea on
already such exemption for bio-gas which gives Sweden the rightan to

from fuel Ifexempt change thistax. without applyingwant towe tax
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the for fossil methane thenlevel natural gas, articleat same as a new
8.4 exemption required.

considered opinion that Sweden should make of pilotmy use
both CO2 andproject exceptions in order reduceto tax taxenergy on

bio-based alternative fuels. the time being, the existing articleFor 8.4
exception be used in the of bio-gas. As regards natural andcan case gas
bio-gas, Sweden the ofunilaterally change level taxationcan energy as
long fall the minimum level for thesedoes below EUnot taxes.as

only taxation level then be applied. That SwedenHowever, one can
introduce quality requirements Fuel laws for natural andwants to gas

forin such that there levels, those whomotor two taxgas are onea way
fiilfil the for doquality requirements and those who then 8.4not,one an
exception needed.

That which be considered pilot project exception decidedto a
by the respective which into practice. Thecountry putsupon

Communications Committee has, in its sub-report entitled New Course
in Traffic SOU 15%Politics 1996.26, proposed energy baseda
introduction of bio-fuels the Cost estimates foruntil 2010.year an
introduction based the proposal have been made by SIKA.strategy on
The have leadestimates shown that such scenario would toa
considerable socio-economic If the introduction betocosts. were
extended the in2020 then there would be considerable decreaseto year a

My the of the volume of bio-basedregardscosts. assessment extentas
fuels which be that willrealised within the fivenext tentocan years

exceed what reasonably defined pilot project. Ibe beingnot can as a
that the question of that willthe taxation of bio-fuels during timeassume

be decided within the beframework of the As regards whatEU.on can
termed be pilot project, the which other countries haveto a way
interpreted the should also be noted, well the fact that theconcept as as

theEU ALTERNER-prograrnrne that 5%has announced its ambition
of the fuel market should be replaced by bio-fuels by the 2005.year

The projectpilot dispensations should, be granted forin opinion,my
eight and in such that the size of the reduction beto ten taxyears, a way
reviewed approximately twoevery years.

Furthermore, pilot project dispensations should be applied theto
taxation of 5% and 15% ethanol, diesel basedRME in oil,to toup up on
the individual properties of the mixture enviromnentalcomponents
classification whole. for theand the mixture Dispensationsnot as a

of opinion, be for approximately fivemixture RME in grantedcan, my
for the mixture of ethanol should for the timewhile dispensationsyears,

being for period of and halfbe granted thanno more a one a years.
for of methanol, ethanol, andPilot dispensations the mixture MTBE

ofETBE in petrol should be granted for periods fivetoup years.
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Laws and regulations

The Fuel law

According directives haveIto received, of assignmentpart tomy
changes the of regulations,propose insystem order achieveto a

degree of unitygreater and simplicity. At the time, the proposalpresent
of the Inquiry into the Environmental Act being considered. According

theto proposed thatreport, the rules concerning the environmental
classification of petrol, which be found inat present to appendixare an

§ the law chemicalto products LKP, be transferredon the lawto
concerning emissions. As I do3 consider this becar not appropriate, Ito

instead that the regulations in LKP,propose well those concerningas as
the environmental classification of diesel oil and other products within
the law the taxation of LSE, be transferredon lawenergy to a new
concerning fuels, the Fuel Law. The Fuel Law will, according to my
proposal, become purely environmental law, compared whata to at
the time. This law shouldpresent also include alternative fuels and their
environmental classification.

Regulations concerning the taxation of fiiels should henceforth also
remain within the law regarding the taxation of energy.

Within the Fuel Law alternative fuels be defined, and thosetoare
which have been environmentally classified be listed andto sortedare
into of the three proposed classes, dependingone primarily theiron
effect climate, the environment and public health,on but including
working environments and the effects they would have in the ofevent
accidental discharges disasters. The Fuel law should also include theor
quality requirements which alternative fuels comply with in ordermust

obtain enviromnentalto classification.an
important that both Swedish standards and quality requirements

be developed for the alternative fuels I have studied. This should happen
promptly. The quality requirements should be based Swedishon
standards for the specific fuels. A proposal regards qualityas
requirements for the fuels studied should be produced by the National
Environment Protection Board, in co—operation with the general
standardisation well with relevantgroup, bodiesas andas government
branch representatives.
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emission lawand thepetrolregardingregulation motorThe car

whichfuelsbanimpossible,difficult, tolaws notdayWith present
oil.dieselandpetrolofqualitiesinferiorthethan mostevenworseare

regulationthethisinexistthat respectlawregulated inlimitsonlyThe
withincontainedpetrol,lead inandof benseneconcerning the ascontent

unsatisfactorybethisfindpetrol. Iconcerning toregulationthe anmotor
regulationsThepossible.correctedshould bewhichcondition asas soon
regulationbecomechangedbethereforeshould topetrol afor motor

forrequirementsfundamentaltherewhichinfuels,concerning motor are
NationalThecompressionand motors.ofregulationthe ottomotors
presentedoccasions,severalBoard has,ProtectionEnvironment on

change.suchregardingtheproposals government ato
vehiclesandof enginescertificationthefordayThe systempresent

ofcertainfuel inof typethebanimpossiblemakesalso ato ause
petroloildieselwithcarriedCertification outvehicle. orengine or

engine.ofthedepending typeparticularthatspecified for onpurpose,
intotakingprefers,himselffuel hethethethereafier toto useuserup
thebanpossibleNeitherwarranties. tomanufacturerstheaccount

desirablewould beThisvehicles.enginesolderinfuelsspecificof oruse
fuels.alternativeoftheregardwithothers tocertainin useamongcases,

vehiclesallowed inbewould onlyRMEandalcoholsthisIn e.g.way,
havewouldwhich infuels,these anadapted forspecially casesmany
engines,of thewellemissions,overalleffectbetter wearasasoneven

etc.
ofdaythethat systemopinion presentconsideredtheofI am

suchdeveloped infurtherbeshouldengines/vehicles aofcertification
thedefined infuelsallforproducedcertificationforfuelsthat areway

bio-basedandfossilwellpetrol,andoildieselbothi.e.Fuel Law, asas
fuels.alternative

orderextendedbeshould tolawemissionstheSimilarly, car
emissionstipulateabilitywith thelaw,emissions toenginebecome an

forrequirementsEmissionofkindsallfor motors.requirements
linkedbeshouldlaw toemissionstheinstipulatedmotors/vehicles caras

couldthereHere,of fuel.formsspecifiedusingoperations moreone or
orderquestion. Infuel in tothedependinglevelsemissiondifferentbe on

motor/vehicletheof fuel,formsusingmotor/vehicledrive moreone ora
thatrequiredthenfuels.specificthose,for that,certifiedbemust or

establishedrequirementsthefulfilshethatshowmanufacturerthe can
certificationfiielstheoperatingwhenlawemissionsenginethewithin

engine/vehicle.thewisheswhich heforfuels to use
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The task of changing and extending the regulations concerning engine
petrol and the emissions law should be chargedcar suitableto a
authority committee specially appointed for theor a purpose.

Influence motorson

I of the opinion that the alternative fuels,am primarily methanol but also
ethanol, and certainto RME, leadextent increaseda to corrosion

and distributionmotors This problemsystems. be solved bycan
replacing exposed with those madeparts using resistant materials. This
has happened in In Brazil,great for instance,a ethanol hasmany cases.
been used forto 20great inextent vehiclea operations. Thereyears are
presently approximately 4 million vehicles which ethanol anduse pure
approximately 10 million vehicles which mixture of 22% ethanoluse a

petrol. In opinion, this that corrosionmy longer majormeans no a
problem in these instances.

I feel that important that various fuelsto stress should only be
used in those vehicles approved by the Otherwise,manuacturer.
manufacturer and emission warranties will be valid. Furthermore,not
there large risk of increased emissions whena the vehicle not
entirely adapted the fuel. As haveto I already explained, therenew are

legal possibilities by which controlno be exerted fuels thiscan over
way.

The potential of materialraw

In order determine theto of the potentialextent of material behindraw
the alternative fuels haveI evaluated, haveI studied number of reportsa
concerning this issue.

The almost unanimous opinion be that theretoseems great raw
material potential. Based day estimates,present possibleon not to
replace all file consumption with bio-based fuel, especially othernot

production also be bio-based.energy to Moreover, fromseen a
medium and perhapsterm, long perspective, theretermeven a no
ambition achieve suchto either.statea

opinion that Sweden, frommy relatively long—termseen a
perspective, will be able replace diesel oilto and petrol with bio-based
alternative fuels the thatto extent reasonably into question,can come

the 15% level of all fuel until thee.g. 2010 suggested byuse year as
ComCom.
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theofnatural extentforpotential asmaterial sameThe gasraw
whichforpotentialsignificant motoralsoThereoil. gas,crudeofthat

refineries.inby-productobtainedextractedeither as aor

DME

factorsManyengines.dieselforfuelalternativeDimethylether an
whenleast toinfuelgood not comesbeingpoint ways,manyto a

effectand itsDMEfromemissionsassessingfor onbasisTheemissions.
ininadequatehealth,public tooand yetenvironmenttheclimate, as

Asclassification.environmental soonorderopinion in to anproposemy
andevaluatedbealsoshouldDMEavailable,datacompleteas
inmadeshould bedecisionFurthermore,classified.environmentally a

couldhowwellreduction,possibleconcerningregard tax asthis asa
implemented.be

filelsof alternativeIntroduction

thatopinionbeparliamentby met,goals to myIf the set areup
transportationthe sector.withinadoptedbelong-terrn mustmeasures

CO2ofreductionthepotential forconsiderableaffordfuelsAlternative
thatimportantconsiderIpollutants.health-affectingandemissions
thanbetterwhichfuels,alternativeforpossiblemakes areSweden
andenvironmenttheclimate,effectsregardpetrol inanddiesel oil to on

aboutbringingfuels byotherwith these ahealth,public competeto
naturalofexceptionpossibleWith thefuelthe gas,reduction in tax.
completelythemselvesbystudiedhavefuels Ialternativetheof cannone

formtheytogetherHowever,petrol.and aoildiesel mayreplace
considerthereforeIconsumption.fueltotalofrelatively large percentage

buttime,fuel atdoesSwedenthat concentrate anotimportant oneon
thefrompossiblefarfront,broadproceedinsteadthat asason awe
alsohealth. Ipublicandenvironmenttheclimate,of the amof viewpoint

alternativeofproductionhighrelatively coststhethatopinionof the
thereconsolidatedof beingriskthetime werethefuels presentat run

studied.alternativesof theconcentrationbe oneanyto ona
otherinavailableexperiencetheutilisesSwedenthatimportant
Greatfuels.alternativeofintroductiontheregardingcountries
lackthatmakingplacedbeinstance,for noshould, sureimportance on
theafterarisesfuel,theforadaptedspeciallyvehiclesfiiel,of or

stable,anddistributionofavailability systemsTheintroduction.
important.alsoparties/principalinterestedpowerful owners
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However, the important factormost probably that society gives
clear, distinct and long-tenn signals in regard the basic underlyingto
economic principles, and that emphasis be placed these principleson
being applicable for long period of time.a

2.2 Proposal
.
I

Based what I have previously accounted foron thet and thereport9 considerations presented above, I thatsuggestI government toproposeI parliament the creation of3 law regarding fuels. The lawa new
suggested be purelyto environmental law. The existinga environmental
classes for petrol and diesel oil respectively in the appendix the lawto on
chemicals, and the law the taxation of should be transferredon energy,

the law fuels.to Differentiation of the fuelon similartax or measures
should, the future, also remain of the lawpart taxation.on energy

I also that decision be madepropose concerning fora thesystema
environmental classification of alternative fuels, and that be included

the law governing fuels. The of environmental classificationsystem of
alternative fiiels should be based its efiect climate, theon on
environment and public health, comparisonetc. with diesel oilseen
and petrol. In the Fuel law, alternative fuels be defined.toare
Furthennore, will list the alternative fuels which have been positioned

the environmental classification along with thesystem, specific quality
requirements for these fuels.

Swedish standard for the alternative fuels should be produced
promptly those where standards do exist.cases not yetas

The National Enviromnent Protection Board should be allocated the
task of promptly producing proposal regarding specific qualitya
requirements for the alternative fuels studied by myself, and this should
be done co-operation with the general standardisation group,

agencies affected,government and branch representatives. The quality
requirements should be based Swedish standards proposals foron or on
Swedish standards.

I that the environmentalsuggest classification consist of threesystem
classes shown below, and that the fuels haveIas studied be positioned in
these classes indicated.as
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followingtheCLASS AENVIRONMENTALIn are
andenvironmenttheclimate,effectoverallwhosefuels on

correspondingthethanlessconsiderablyhealthpublic
petrol inandenvironmental classoil indieselofinfluence

classenvironmental
originbiologicalofmethanemainlyBio-gas

followingtheCLASS BENVIRONMENTALIn are
healthpublicandenvironmenttheclimate,effectoverallfuelswhose on

environmentaloil indieselofinfluencecorrespondingthethanless
classenvironmentalinpetrolandclass

methanolBio-based

ethanolBio-based

bio-basedfromproducedMTBE,Methyltertiarybutylether3.

methanol

bio-basedfromproducedETBE,Ethyltertiarybutylether4.

ethanol

RMERapsmetylester

originfossilofmethanemainlyNatural6. gas
originfossiloflargeto extentMotor propaneagas

fuelsfollowingtheCCLASSENVIRONMENTALIn are
thesimilarenvironment totheandclimateeffectoverallwhose on

petrolandenviromnental classoil indieselofinfluencecorresponding
environmental classin

methanolFossil-based

ethanolFossil-based

fossil-basedfromproducedMethyltertiarybutylether3.

methanol

ethanol.fossil-basedfromproducedEthyltertiarybutylether4.

time,theavailabledata presentbased atopinion,considered onmy
forrelevantbeshouldfuelsalternativeliquidof the apositioningthethat

offormthefiiels intheofpositioningThe gas10ofperiod 8 to years.
all.in1512i.e.5further 4 toforrelevant to yearsshould be years,a
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I further that in the of mixtures with 5% RMEpropose case toup or
15% ethanol diesel oil, the environmental classification regards theas
final boiling point and the starting boiling point respectively 95%at
distillation residue, shall be based the properties of the individualon
mixture and the mixturecomponents whole.not In other words,on as a

the starting and final boiling point prior thee.g. mix thatto
relevant the environmental classificationto of diesel oil this respect.

I of the opinion that in the long the environmentalam term,
classification of fuels should be formed classificationas a common

for all fuels. Thesystem be based the fuel’ssystem to overall effecton
climate, the enviromnent and public health, Furthermore,on etc. taxa

differentiation should be linked this basedto the socio-system, on
economic the emission of the fuel,costs incurs. I that theetc., propose

assigns appropriategovernment agencies the tasks ofgovernment
investigating this and producingmatter proposals for ofsystemsnew
environmental classification, and the differentiation for all fuels.tax
Alternatively, the task be assigned specially appointedtocan a
committee.

I fiirther that method be developed thepropose intoa assess way
which fuels and mixtures of firels affect climate, the environmentpure
and public health, The work these issuesetc. which I have previouslyon
presented, the evaluation matrix for fuels, trial methods and emissions
while operating with alternative fuels, should in opinion be furthermy
developed in order andto reliablecreate method for theaccuratean
evaluation of fuels, together with the basic data and expertise theat
National Environment Protection Board, the Working Committee on
Communication Research and the Motor The task, with thetest centre.
aforementioned should be assignedcontent, of the above-to one
mentioned bodies.

If the environmental goals established by the begovernment toare
then times far-reachingmet, at needed within the roadmeasures are

traffic If the goals regards decreasedsector. emissions of CO2 andas
other decreased emissions which affect public health be then Ito met,are
feel that alternative firel will have replace diesel oil andto petrol to a

In order for this happengreat extent. that theseto fuelsnecessary
regards price withcompete diesel oil and petrol,can as at consumer

level. All alternative fuels I have studied expensive producetoare more
and ofien expensive distribute than theto with diesel oilmore andcase
petrol. If they with diesel oilto andcompete petrol,are necessary
that they least initially beat compensated for this additional cost.

I that the bio-based fuels be frilly exempted frompropose the CO2
since their emissions oftax, CO2 do result in additionnot totalnet toa

CO2 levels. In the of bio-based MTBE and ETBE, this appliescase to
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ethanol. Imethanolbio-basedfromderivedof etherrespective orthe part
wellethanol,andmethanolbio-basedthat bio-gas, asasfurther propose
MTBEAdditionally,taxation.fromexemptedinitiallybeRME, energy

exempted fromshould bealcoholsbio-basedfromproducedETBEand
Naturalalcohol.derived fromthe gasregard percentagetotaxenergy

inreduction70% tax.60grantedshould be to energyand motor agas
15%diesel oil,in5% RMEofmixturesthat tofurtherI uppropose

pointboilingstartingand atfinaltheregardsoil,dieselethanol in as
of thepropertiesthebasedtaxedresidue,distillation95% onare
whole.mixturetheandmixture notindividual as acomponents, on
mixedMTBEandETBEmethanol,ethanol,bio-basedFurthermore,

accordingtaxedand beCO2 tofromexemptedshould be taxpetrolwith
methanol,ethanol,productstheconcemingstated abovefactorsthe pure

ETBE.andMTBE
timetheshould, forfuelsliquidbio-basedtheforreductionThe tax
EU‘s8.2d inarticleexceptionsprojectpilotcarriedbebeing, out as
dayBasedlimits. presenttimewithdirectiveOilMineral set on
bedispensationstheseforof timeperiodthefeel that cancalculations, I

approximatelyreductionsofreviewwith tax10for 8 toset ayears,
other year.every

theconcerningexceptionalreadythereof bio-gastheIn ancase
OilMineralEUtheinarticle 8.4referencewithof tolevel tax,energy

directive.
shouldandnaturalfor70% motorof 60reductions gasThe gastax -

thislevel. If notminimumthebelowgoing taxbypossiblebe not
8.4articlereferencewithmadeshould be toexceptionthenfeasible, an

directive.OilMineraltheof
oildieselinethanolandof RMEmixturetheforreductionThe tax

withexceptionsprojectpilotcarriedbebeing,time outfor theshould, as
could,dispensationsof RME,mixtureof thethelimits. Intimeset case

ofmixturetheForfiveapproximatelyforbeopinion,in years.setmy
for aboutawardedonly befirstshould yeardispensations aethanol, at

inETBEandMTBEethanol,methanol,ofmixturethehalf. Forand a
dispensationwithappliedshould bedispensationsprojectpilotpetrol, a

fiveofperiod to years.up
and thepetrolengineconcerningregulationsthethatfeelIFinally,

concemingregulationintodevelopedshould belawemissions acar
andchangingoftaskThelaw.emissionandfuels motormotor a

emissionsand thepetrolengineconcemingregulationsthe carextending
for thatproposalconstitutionalofpresentation area,thewelllaw, aasas

appointedspeciallybodysuitableassigned tobeshould ato ora
committee.
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