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Background: hydro and some biomass can be seen, but no sun or wind

A. RE USE IN FINLAND
B. POTENTIALS FOR INCREASING RE USE IN FINLAND
C. REASONS FOR NOT UTILIZING THE POTENTIAL
D. WAY FORWARD



A.A. RenewableRenewable energyenergy in Finlandin Finland
 ShareShare of RE of TPES = 24.1 % (in 2006)of RE of TPES = 24.1 % (in 2006)

 ShareShare ofof hydropowerhydropower ++ industrialindustrial woodwood wastewaste ++ domesticdomestic
firewoodfirewood = 23.4 % (in 2006)= 23.4 % (in 2006)

 ShareShare ofof allall otherother RE = 0.7 % of TPES (in 2006)RE = 0.7 % of TPES (in 2006)



B.B. PotentialsPotentials forfor increasingincreasing RERE
productionproduction

PhysicalPhysical reasonsreasons forfor highhigh potentialpotential andand cheapcheap priceprice::

 LargeLarge surfacesurface areaarea

 LotLot ofof riversrivers =>=> cheapcheap hydropowerhydropower

 LargeLarge forestforest industryindustry clustercluster =>=> cheapcheap wastewaste woodwood,, largelarge loadload for CHPfor CHP
heatheat =>=> cheapcheap CHP (CHP (CombinedCombined HeatHeat andand PowerPower))

 DistributedDistributed populationpopulation =>=> freefree domesticdomestic firewoodfirewood

 LongLong daylightdaylight timetime duringduring summer =>summer => lessless capacitycapacity andand storagestorage needsneeds
forfor solarsolar panelspanels andand collectorscollectors

 ColdCold weatherweather::
 GoodGood loadload for CHPfor CHP heatheat =>=> cheapcheap CHPCHP

 HighHigh efficiencyefficiency ofof heatheat enginesengines =>=> cheapcheap thermalthermal electricityelectricity, etc., etc.

 HighHigh efficiencyefficiency ofof windwind turbinesturbines

 HighHigh efficiencyefficiency ofof solarsolar panelspanels andand solarsolar collectorscollectors

 LittleLittle needneed forfor coolingcooling inin energyenergy intensiveintensive industryindustry

 PowerPower consumptionconsumption curvecurve similarsimilar toto windwind andand biomassbiomass CHPCHP productionproduction curvecurve



Montly wind power production in Finland in 1995

(VTT 1996)
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 FinnishFinnish farmfarm energyenergy potentialspotentials as anas an exampleexample

 ForestForest ownersowners havehave muchmuch largerlarger potentialpotential

 MuchMuch moremore availableavailable offoff--shoreshore



SourceSource::

 Lampinen A & Jokinen E (2006)Lampinen A & Jokinen E (2006)
Suomen maatilojenSuomen maatilojen
energiantuotantopotentiaalitenergiantuotantopotentiaalit ––
Ekologinen perspektiivi. (Ekologinen perspektiivi. (EnergyEnergy
productionproduction potentialspotentials ofof FinnishFinnish farmsfarms
–– EcologicalEcological perspectiveperspective).). ResearchResearch
reportsreports inin BiologicalBiological andand EnvironmentalEnvironmental
SciencesSciences 84,84, UniversityUniversity of Jyvof Jyvääskylskylää,,
Finland, 160 p.Finland, 160 p.

 FundedFunded byby FinnishFinnish MinistryMinistry ofof
AgricultureAgriculture andand ForestryForestry ++ UniversityUniversity
of Jyvof Jyvääskylskylää

 AvailableAvailable in internet (in internet (addressaddress belowbelow))

http://ebooks.jyu.fi/1795_6900/9513924971.pdf

Picture: traffic use of straw based
ethanol in Canada



PotentialsPotentials estimatedestimated inin thisthis studystudy
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EcologicalEcological electricityelectricity productionproduction potentialpotential ofof farmsfarms vs.vs. FinnishFinnish
totaltotal powerpower consumptionconsumption
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EcologicalEcological traffictraffic fuelfuel productionproduction potentialpotential ofof farmsfarms vs.vs. FinnishFinnish
totaltotal traffictraffic energyenergy consumptionconsumption
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100 %100 %TOTALTOTAL

BiogasBiogas,, ethanolethanol,,
biodiesel, PPO,biodiesel, PPO,
syntheticsynthetic

20 %20 %EnergyEnergy cropscrops
500.000 ha500.000 ha

3.3.

SyntheticSynthetic,, ethanolethanol50 %50 %30 % of30 % of unusedunused logginglogging
residuesresidues andand forestforest
managementmanagement wastewaste
((woodwood))

2.2.

BiogasBiogas,, ethanolethanol,,
syntheticsynthetic

20 %20 %80 %80 % ofof strawstraw,, leavesleaves
andand topstops

2.2.

BiogasBiogas,, directdirect
liquefactionliquefaction,,
biodiesel,biodiesel,
ethanolethanol

10 %10 %70 % of70 % of putrescibleputrescible
biowastebiowaste

1.1.

FuelsFuelsShareShareSourceSourcePriorityPriority

OneOne alternativealternative forfor reachingreaching 100 %100 % traffictraffic--fuelfuel selfself--sufficiencysufficiency



C.C. WhyWhy thethe potentialspotentials areare notnot utilizedutilized ??
OnlyOnly twotwo reasonsreasons::
1.1. VeryVery strongstrong domesticdomestic resistanceresistance
2.2. VeryVery weakweak domesticdomestic supportsupport

SomeSome underlyingunderlying reasonsreasons::
 PoorPoor environmentalenvironmental consciousnessconsciousness

 IfIf measuresmeasures havehave positivepositive environmentalenvironmental impactsimpacts as a sideas a side effecteffect theythey areare
advertisedadvertised butbut theythey areare notnot motivesmotives of theof the measuresmeasures

 ClimateClimate changechange isis beneficialbeneficial forfor FinnishFinnish economyeconomy
 FinnishFinnish impactimpact onon climateclimate changechange andand potentialpotential rolerole ofof mitigatingmitigating climateclimate changechange

isis negligiblenegligible

 PoorPoor understandingunderstanding of theof the variousvarious benefitsbenefits ofof distributeddistributed RERE
productionproduction andand inabilityinability taketake themthem intointo accountaccount inin policiespolicies andand
feasibilityfeasibility studiesstudies

 ””ReasonableReasonable”” priceprice ofof energyenergy is theis the overwhelmingoverwhelming focusfocus ofof energyenergy
policypolicy

 PatriotismPatriotism meansmeans aa rightright forfor freefree--ridingriding (EU and UN(EU and UN levellevel),), notnot
motivationmotivation toto useuse domesticdomestic resourcesresources



1.1. VeryVery strongstrong domesticdomestic resistanceresistance

 Press release ofPress release of ConfederationConfederation ofof FinnishFinnish IndustriesIndustries (EK)(EK) ChairmanChairman
HerlinHerlin 31.10.31.10. ””Government must talk tough at energyGovernment must talk tough at energy
negotiations in Brusselsnegotiations in Brussels””::
 FinlandFinland withwith 25 % RE25 % RE shareshare isis alreadyalready aboveabove the EU 20 %the EU 20 % targettarget soso thethe

bindingbinding EU REEU RE promotionpromotion policypolicy shouldshould notnot applyapply to Finland;to Finland; FinlandFinland
has been a pioneering country for a long time in improving energhas been a pioneering country for a long time in improving energyy
efficiency and increasing renewable energyefficiency and increasing renewable energy

 RERE promotionpromotion instrumentsinstruments suchsuch asas feedfeed--inin tariffstariffs shouldshould notnot bebe takentaken
intointo useuse ((notenote: Finland is the: Finland is the onlyonly country in thecountry in the worldworld thatthat utilizesutilizes feedfeed--
inin tarifftariff forfor nonnon--renewablerenewable –– andand nonnon--renewablerenewable energyenergy onlyonly))

 PermanentPermanent SecretarySecretary ofof StateState//MinistryMinistry of Finance Sailas 6.11.:of Finance Sailas 6.11.: ””RERE
promotionpromotion isis likelike shootingshooting intointo youryour ownown kneeknee””

 MinistryMinistry ofof TradeTrade andand IndustryIndustry (MTI)(MTI) representingrepresenting Finland in theFinland in the
EUEU EnergyEnergy CouncilCouncil hashas opposedopposed successfullysuccessfully,, duedue toto itsits vetoveto powerpower,,
allall bindingbinding RERE targetstargets in EUin EU sincesince 1995:1995: everythingeverything shouldshould bebe
voluntaryvoluntary



ResultResult:: freefree--ridingriding
(in EU and UN(in EU and UN levellevel))



--1,91,9SloveniaSlovenia19.19.

--1,91,9RanskaRanska19.19.

--2,32,3RuotsiRuotsi18.18.

--6,06,0KroatiaKroatia17.17.

--8,28,2IslantiIslanti16.16.

--13,013,0EnglantiEnglanti15.15.

--16,116,1LuxemburgLuxemburg14.14.

--18,218,2SaksaSaksa13.13.

--24,224,2TsekkiTsekki12.12.

--28,328,3SlovakiaSlovakia11.11.

--31,931,9UnkariUnkari10.10.

--34,434,4PuolaPuola9.9.

--38,538,5VenVenääjjää8.8.

--44,444,4ValkovenValkovenääjjää7.7.

--46,146,1RomaniaRomania6.6.

--46,246,2UkrainaUkraina5.5.

--50,050,0BulgariaBulgaria4.4.

--50,850,8EestiEesti3.3.

--58,558,5LatviaLatvia2.2.

--66,266,2LiettuaLiettua1.1.

PPääääststöömuutos [%]muutos [%]MaaMaaJJäärjestyslukurjestysluku

+41,7+41,7EspanjaEspanja40.40.

+37,8+37,8MonacoMonaco39.39.

+36,7+36,7PortugaliPortugali38.38.

+25,8+25,8KreikkaKreikka37.37.

+25,6+25,6IrlantiIrlanti36.36.

+24,2+24,2KanadaKanada35.35.

+23,3+23,3AustraliaAustralia34.34.

+22,5+22,5UusiUusi--SeelantiSeelanti33.33.

+21,5+21,5SuomiSuomi32.32.

+16,5+16,5ItItäävaltavalta31.31.

+13,3+13,3USAUSA30.30.

+12,8+12,8JapaniJapani29.29.

+11,5+11,5ItaliaItalia28.28.

+9,3+9,3NorjaNorja27.27.

+6,8+6,8TanskaTanska26.26.

+5,3+5,3LiechtensteinLiechtenstein25.25.

+1,5+1,5HollantiHollanti24.24.

+1,3+1,3BelgiaBelgia23.23.

--0,40,4SveitsiSveitsi22.22.

--1,41,4EU15EU1521.21.

GHG emissions in industrial countries 1990 – 2003 (UNFCCC 2005)
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PrimaryPrimary energyenergy consumptionconsumption 19711971--2003 (OECD/IEA)2003 (OECD/IEA)



DuringDuring 19701970--2004 in Finland:2004 in Finland:

 ShareShare of RE inof RE in powerpower productionproduction decreaseddecreased fromfrom
47 % to 24 %47 % to 24 %

 UseUse of RE forof RE for heatingheating decreaseddecreased byby 26 %26 %

 UseUse ofof electricityelectricity forfor heatingheating increasedincreased byby 1600 %1600 %

 HeatingHeating demanddemand increasedincreased byby 1 %1 %

 ElectricityElectricity consumptionconsumption increasedincreased byby 350 %350 %

((ThisThis developmentdevelopment hashas aa lotlot toto dodo withwith the 4the 4
nuclearnuclear reactorsreactors thatthat werewere builtbuilt in the 1970in the 1970’’s)s)



PrimaryPrimary energyenergy
efficiencyefficiency ofof FinnishFinnish

paperpaper industryindustry secondsecond
lowestlowest inin EuropeEurope

(CEPI 2002)(CEPI 2002)

ElectricElectric energyenergy
efficiencyefficiency ofof FinnishFinnish

paperpaper industryindustry
lowestlowest inin EuropeEurope

(CEPI 2002)(CEPI 2002)



EnergyEnergy efficiencyefficiency ofof FinnishFinnish stealsteal industryindustry
mediummedium levellevel amongamong industrialindustrial countriescountries

(IISI 1996)(IISI 1996)



THE EU RESTHE EU RES--EE directivedirective (2001/77/EC)(2001/77/EC) waswas discusseddiscussed inin
FinlandFinland simultaneouslysimultaneously withwith thethe applicationapplication of the 5thof the 5th nuclearnuclear

reactorreactor
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2.2. VeryVery weakweak domesticdomestic supportsupport

 NoNo strongstrong lobbyinglobbying organizationsorganizations
 SomeSome organizationsorganizations thatthat inin otherother countriescountries lobbylobby for REfor RE

areare notnot doingdoing soso in Finland,in Finland, e.ge.g.. The Central Union ofThe Central Union of
Agricultural Producers and Forest Owners (MTK)Agricultural Producers and Forest Owners (MTK)

 PhDPhD dissertationdissertation V. Varho 2.11. (V. Varho 2.11. (UnivUniv. Of Helsinki):. Of Helsinki):
 AllAll of theof the mostmost visiblevisible windwind energyenergy expertsexperts andand promoterspromoters inin

Finland,Finland, inclincl.. bothboth windwind energyenergy associationsassociations,, regardregard windwind energyenergy
potentialpotential in Finlandin Finland insignificantinsignificant

 TheirTheir hopehope in the longin the long runrun is tois to achiveachive onlyonly atat mostmost 10 TWh/y10 TWh/y
capacitycapacity, i.e. 80 % of, i.e. 80 % of oneone nuclearnuclear reactorreactor

 TheirTheir expectationsexpectations areare muchmuch lessless
 MostMost resultsresults foundfound inin EnergyEnergy PolicyPolicy 33:193033:1930--1947 (2005)1947 (2005)



D.D. WayWay forwardforward

 FinlandFinland’’ss RERE utilizationutilization developmentdevelopment isis dependentdependent onon
externalexternal pressurepressure,, especiallyespecially fromfrom EUEU
 E.gE.g.. strongstrong domesticdomestic resistanceresistance againstagainst takingtaking catalyticcatalytic

convertersconverters andand unleadedunleaded gasolinegasoline intointo useuse in the 1980in the 1980’’s: thes: the
transitiontransition waswas possiblepossible onlyonly duedue to internationalto international pressurepressure

 EUEU hashas hadhad anan importantimportant developmentdevelopment rolerole in Finlandin Finland
despitedespite thethe FinnishFinnish vetoveto powerpower

 The new EUThe new EU treatytreaty willwill removeremove the vetothe veto powerpower
enablingenabling muchmuch fasterfaster developmentdevelopment, the new, the new treatytreaty alsoalso
mentionsmentions RE andRE and climateclimate changechange explicitlyexplicitly makingmaking itit
muchmuch easiereasier toto proceedproceed viavia courtscourts,, ifif neededneeded



TheThe challengechallenge ofof lowlow marketmarket potentialpotential ofof farmfarm energyenergy

Market value of bioenergy under currently common
evaluation:

V = Vown heat

Full value of bioenergy:
V = Vown heat + Vown cooling + Vown electricity + Vown engine fuel

+ Vown traffic fuel + Vside products for own use + Vsold heat + Vsold electricity

+ Vsold fuel + Vsold side products

+ Vgate fees +Vsold sertificates

+ Vself-sufficiency + Vreliability + Vquality + Vflexibility + Vimage

+ Vemployment + Vhealth + Venvironment

+ Vfor municipality + Vfor country (return for producer!)

• The overwhelming majority of the farm energy potentials remain untapped
under present policies and feasibility analyses

• Need for more comprehensive economic analysis, e.g. bioenergy:



ThankThank YouYou!!

Author’s biogas car, one of only 9 biogas vehicles in Finland (in the new climate friendly
car taxation law this car has higher annual car tax than gasoline-only version)

Author’s wind electric bicycle
(the extra cost of household wind power is
about 1 cup of coffee per year)


