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Biometaan on hetkel ainuke vŠljakujunenud tehnoloogiaga kohaliku taastuva 
gaasilise biokŸtuse tootmise v›imalus Eestis.  Biometaani sarnasusest 
maagaasiga johtub ka selle tootmise turut›ke. Biometaani tootmiseks on vaja 
teha investeeringuid, mist›ttu tema omahind kujuneb suuremaks kui 
surumaagaasi hind maagaasitanklas. Sestap tuleb biometaani tootmist 
toetada, kui ühiskonna soov on asendada osa imporditavatest 
fossiilsetest mootorikütustest kohaliku taastuva kütusega - 
biometaaniga. 
Biogaasi saab biomassi anaeroobse kŠŠrimise teel vŠhemalt 37 ¡C juures. 
Biogaasis on keskmiselt 60% metaani (CH4). Biometaan on puhastatud 
biogaas, kus metaanisisaldus on 90-99%.  

Biometaan ja maagaas on sarnase koostise ja kŸttevŠŠrtusega ->10 
kWh/Nm3, 37 MJ/Nm3.  

Eestis toodeti 2010.a. biogaasi 13 mln Nm3, millest enamus pŠrines 
prŸgilatest ja pool toodetud kogusest ei leidnud kasutamist. Aastaks  2012 on 
biogaasi tootmine kahekordistunud, ca 25 mln Nm3.  

Eesti teoreetiline biogaasi (60% CH4) potentsiaal on 1.5 miljardit Nm3/a, 
puhastatuna biometaaniks on eesti teoreetiline potentsiaal 900 mln Nm3 (CH4 
98%).  

Reaalselt kasutatav biogaasi hulk aastas on 633 mln Nm3, sellele vastav 
biometaani potentsiaalne kogus on 380 miljonit Nm3/a, millest 9 miljonit Nm3 
moodustab prŸgilagaas.  

80% biometaani potentsiaalist (304 mln Nm3/a) on kasutatakse transpordis 
aastal 2050. See moodustab 30% 2011.a. vedelkŸtuste aastasest tarbimisest.  

MetaankŸtuste soodustamiseks transpordis tuleb vŠlja tšštada biometaani 
kvaliteedi standard (metaanisisaldusega 95%), luua tasuta parkimise 
v›imalus metaans›idukitele, sŠilitada ja tagada kŸtuseaktsiisivabastus 
biometaanile ning sŠilitada aktsiisierisus transpordikŸtusena kasutatavale 
surumaagaasile (CNG). NŠidisjaama biometaani omahinnaks silohinnaga 30 
!/t kujunes 0.8 !/Nm 3. SamavŠŠrse surumaagaasihind tanklas on 0.46 !/Nm3 
(ilma kŠibemaksuta). 

 Biometaanis on 90-99% metaani (ja 1-10% CO2), P›hjamaades 
tavaliselt 95%. Vene pŠritolu maagaasis on metaani 98%, (0.06% CO2), mida 
kasutatakse Eesti maagaasitorustikus.  

Biometaani tootmiseks peab tegema rohkem kulutusi, sestap tuleb tema 
tootmist Ÿhiskonnal toetada. 

Kogu biometaani potentsiaali kasutusele võtmiseks (380 mln Nm3) 
vajaminev investeeringutoetuse maht (50% CAPEX) juures on  
suurusjärgus 550-600 mln €. 
Biometaani tootmisega ja tarbimisega kaasnevad mitmed avalikud hŸved 
nagu kohaliku taastuvenergia tootmine hajaenergeetikas, energiajulgeoleku 
suurenemine, s›ltumatus kliimast (tuulest, pŠiksest ja veetasemest), 
regionaalne tasakaalustatud areng, lisandub 700-800 tšškohta, 
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p›llumajanduse mitmekesistamine, s›nniku kŠŠritusjŠŠgi haisuvaba 
levitamine, vŠhem reostust pinnasesse, pinna- ja p›hjavette, vŠiksem 
iseeneslik metaaniheide, vŠiksemad ›huheitmed v›rreldes fossiilsete 
kŸtustega, kŠŠritusjŠŠk kui looduss›bralik vŠetis. Kui need avalikud hŸved 
arvutada rahalises vŠŠringus, siis Ÿhiskond saab kaudselt kasu 380 mln Nm3 
biometaani tootmisest 271 mln !/a.  

 Põhijäreldus: Biometaani avalike hŸvede rakendusuuringu 
p›hijŠreldus on, et biometaani tootmist tasub toetada, kuna Ÿhiskond saab 
biometaani tootmisest kaudselt kasu 271 mln !/a ja investeeringutoetuse 
vajadus 500-600 mln ! kaetakse 3 aastaga.  
 Investeeringutoetuse vajadus on kuni 50% CAPEX ja selle saab 
Ÿhiskond tagasi 322 aastaga ja kogukasum 20 aastase perioodi puhul on 5.4 
miljardit eurot.  

 P›hijŠrelduse kontrollimiseks tuleb jŠrgmiste uuringutega selgitada 
biometaani tootmise investeeringu-, pŸsi- ja muutuvkulud eesti tingimustes, 
mille tulemusena v›ib biometaani omahind ja sellest tulenev investeeringu 
toetuse vajadus suurus muutuda. Investeeringu toetuse vajadus tuleneb 
biometaani omahinnast ja maagaasi mŸŸgihinnast. Nendest kahest muutujast 
s›ltub investeeringu toetuse suurus. JŠrgmised uuringud peavad selgitama, 
miks eesti biometaani omahind on euroopa riikide biometaani omahinnast 
m›nev›rra k›rgem.  

 

Vetikatest biomassi tootmine tasub tŠna meie klimaatilistes tingimustes Šra 
selle toodangu kasutamiseks farmaatsias, meditsiinis, kosmeetikas ja inim- 
ning loomatoidu tootmiseks. Energia tootmiseks saab kasutada vetikate 
muude kasutuste jŠŠkprodukti, kaudselt ka biogaasi puhastamise CO2 saab 
kasutada vetikate kasvatamiseks. Mujal maailmas toodetakse vetikaid energia 
tootmiseks avatiikides (open pond), mis meie klimaatilistes tingimustes ei 
tššta. Eesti tingimustesse sobib kasvuhoone tŸŸpi toru-plaat (kinnise tsŸkliga 
fotosŸnteesiv bioreaktor) mikrovetikate tootmise tehnoloogia. Sel juhul algab 
tootmine tootest ja selle turustamisest. Selles valguses tasub ka Eestis 
teemaga tegeleda ja riskiinvestoritele need v›imalused vŠlja pakkuda.  
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KŸttevŠŠrtuste konversioonitabel: 

Kütuste keskmised kütteväärtused 
 

1 tonni kohta MJ GJ mmBTU MWh 

Tahked         
p›levkivi  8,100 8.1 7.68 2.25 

turvas 9,600 9.6 9.10 2.67 
halupuud  10,000 10 9.48 2.78 

puiduhake (t) 12,000 12 11.37 3.33 

puiduhake (m3)       0.74 
pelletid (t) 17,400 17.4 16.49 4.83 

Vedelad         
bensiin 44,000 44 41.70 12.22 

diisel 40,000 40 37.91 11.11 
p›levkivi›li  38,880 38.88 36.85 10.8 
LNG  47,880 47.88 45.38 13.30 

Gaasilised 1000 m3         
maagaas alumine 
kŸttevvŠrtus (Qnet) 33,696.00 33.70 31.94 9.36 
NYMEX maagaas Ÿlemine 
kŸttevŠŠrtus (Qgross) 37,692.00 37.69 35.73 10.47 
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Seosed m3, l, kg puhul CNG kasutamisel: 
1 kg CNG = 1,22 l diislit 
1 kg CNG = 1,34 l bensiini 
Bensiiniauto, mis tarbib 5,3 kg CNG/100 km kohta, tarbib seega 7,1 l bensiini/100 
km kohta 
Diiselauto, mis tarbib 4,7 kg CNG/100 km kohta, tarbib seega 5,7 l diislit/100 km 
kohta 
1 m3 = 1 l maagaasi/biometaani=10 kWhprimaar 
1 m3 = 0,714 kg 
ehk 1 kg = 1,4 m3 maagaasi/biometaani 
Bensiiniauto, mis tarbib 9 l CNG/100 km kohta, tarbib seega 6,42 kg bensiini/100 
km kohta 
Hind maagaasitanklas (kevad 2013):     0,779 !/kg , ehk           0.46 !/l (ilma km-ta) 
              0,556 !/l  (koos km-ga,) 
Biometaani omahind (arvutuslik)             0.6-1 !/Nm3 

Biometaani omahind Saksamaal ja Rootsis            0.5-0.9 !/ Nm3 
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Tabelid  

Tabel 1:Biogaasi energeetiline ressurss aastal 2050. 

Tabel 2. Eesti biogaasi ja biometaani potentsiaalne kogus ning selle elektriline ja soojuslik 
nimiv›imsus (vastavalt 38% ja 42% kasuteguri juures ja 8000el tšštunniga aastas). Biometaan 
potentsiaalist 20% kasutatakse elektri ja soojuse koostootmises (SEK) ja 80% transpordis. 

Tabel 3. NŠidisbiogaasijaama investeeringukulu 

Tabel 4. NŠidis biogaasijaama tooraine kogused aastas. 

Tabel 5. NŠidisbiogaasijaama tooraine hanke- ja veokulud. 

Tabel 6. NŠidisbiogaasijaama muutuvkulud aastas. 

Tabel 7. NŠidisbiogaasijaama biometaani normaalkuupmeetri omahinna komponendid. 

Tabel 8. Biogaasi, biometaani ja maagaasi koostisosade v›rdlus mahuprotsendi alusel. 

Tabel 9. Biometaani toetus †hendatud Kuningriigis (Allikas: Lucy Hopewood ettekanne WBC, ARIP 
2011.) 

Tabel 10. Fiskaal- ja majanduslikud meetmed biometaani ja maagaasi kasutamise soodustamiseks 
transpordikŸtusena v›rreldud 4 EL riigis. Kursiivis ja/v›i ÒEÓ tŠhistatud meetmed on ettepanekud, mis 
on rakendamisel. 

Tabel 11. Pehmed ja vabatahtlikud meetmed biometaani ja maagaasi kasutamise soodustamiseks 
s›idukikŸtusena 4 EL riigis.  

Tabel 12. 90% investeeringutoetuse puhul saavutab biometaani nŠidisprojekt positiivse puhta rahavoo 
5 aastal, sisemise tulumŠŠraga 15 % ja positiivse puhta nŸŸdisvŠŠrtuse. 

Tabel 13. Silo ja s›nniku kŠŠritusjŠŠgi koostise v›rdlus. 

Tabel 14. Biogaasi kŠŠritusjŠgid on mineraalvŠetiste ekvivalent suurem kui kŠŠritamata lŠgas ja 
s›nnikus.  

Tabel 15. Patogeenide ja nematoodide eluea v›rdlus tundides biogaasi kŠŠritis erineva 
kŠŠritustemperatuuri juures ja toores, kŠŠritamata lŠgas (T90) 1Bendixen, 1994; 2Test carried out by 
ADAS; 3Bohm et al., 1999). 

Tabel 16. Taimekaitse Ÿhe pritsimiskorra maksumused !/ha 2012.a.1 

Tabel 17. Aastane kokkuhoitud kulu taimekaitsevahenditele. 

Tabel 18. Maa vŠŠŠrtuse muutus selle kasutusele v›tmisel rohelise biomassi tootmiseks biometaani 
jaoks.   

Tabel 19. Saamata jŠŠnud kasum kasutamata maade rohelisest biomassist tootmata jŠŠnud 
biometaanist on 15 mln !/a. 

Tabel 20. Aastas jŠŠb riigil kasutamata maade mitteharimisest maksutuludena saamata 10 mln eurot. 

Tabel 21. Íhusaaste peenosakestest tulenevate kaotatud eluaastate t›ttu vŠhenenud panus SKT-sse. 

Tabel 22. Keskkonnale hoitakse Šra kahju 300Õ000 !/a, kui 62-75% lŠgast kŠŠritatakse biometaaniks. 

Tabel 23. V›rdlev lŠmmastiku (N) kasutus protsentides sea- ja lehmalŠga ning kŠŠritusjŠŠgi puhul 
erinevate lŠga/kŠŠritusjŠŠgi pŠritolu vahel, aastaaegade vahel ja levitamisviisi vahel. 

Tabel 24. NŠide Taanis m››detud lŠmmastiku kasutamise protsendist ja ammooniumi osakaalust 
ŸldlŠmmastikust erinevates s›nnikutes ja kŠŠritusjŠŠgis suviodra ja talinisu vŠetamisel. 

Tabel 25. P›levkivi asendamisel biometaaniga Šra hoitud CO2 kulu aastas.  

Tabel 26. Fossiilsete kŸtuste asendamisel biometaaniga Šra hoitud CO2 kulu aastas. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7!P›llumajandusministeerium, Maamajanduse infokeskus 2012. Kattetulu arvestused taime- ja 
loomakasvatuses, JŠneda, lk 28. 
!
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Tabel 27. 20% biometaanist toodetud sooja mŸŸgist saamata jŠŠnud tulu. 

Tabel 28. 20% biometaanist toodetud elektri v›rgukadudest 10% vŠhenemisest saadud tulu. 

Tabel 29. BM asendab 76 mln Nm3/a, maagaasi hind 0.33 !/Nm3. 

Tabel 30. 80% BM asendab fossiilsete kŸtuste kasutamise transpordis mln 304 Nm3/a, bensiini hind 
ilma maksudeta 0.4 !/l 

Tabel 31. Tuuleenergia salvestamisel metaanina, selle mŸŸgist saamata jŠŠnud tulu. 

Tabel 32. Maksutulu 380 mln Nm3 biometaani tootmise puhul aastas. 

Tabel 33. 20% biometaanist toodetud sooja mŸŸgist soojahinna alanemine aastas l›pptarbijale. 

Tabel 34. Maksutulu 380 mln Nm3 biometaani tootmise puhul aastas. 

Tabel 35. Biometaani avalikud hŸved 20.a jooksul Rootsis keskmise vŠliskulu puhul. 

Tabel 36. Biometaani tootmise avalikud hŸved Eeastis aastas mln !. 

Tabel 37. Biometaani avalikud hŸved 20.a jooksul Rootsis minimaalse vŠliskulu puhul. 

Tabel 38. Biometaani avalikud hŸved 20.a jooksul Rootsis maksimaalse vŠliskulu puhul. 

Tabel 39. Biometaani tootmise kasu Ÿhiskonnale: 90% investeeringutoetus miinus 20.a avalikud 
hŸved. 

Tabel 40. Biometaani kasutavate s›idukite nŠitlik arv juhul, kui 10% mootorikŸtuste tarbimisest on 
biometaan. 

 

 
Joonised 

Joonis 1. Biogaasi tootmine 2007-2010, jagunemine allikate jŠrgi ja potentsiaal aastal 2020. 

Joonis 2. Biometaani jagunemine toorainete kaupa mln Nm3/a (CH4 98%). 

Joonis 3. Biometaani omahind Saksamaa, 1 Nm3 on keskmiselt energiat 10 kWh, seega korrutades 
joonisel toodud maksumused 10 saame tulemuse eurosentides Nm3 kohta. 

Joonis 4. Biometaani omahind Saksamaa, , roheline Ð maagaasitrassiga liitumiskulu vahemikus: 0.05-
0.09 eur/Nm3, punane Ð biogaasipuhastuskulu vahemikus: 0.14 Ð 0.18 eur/ Nm3, sinine Ð biogaasi 
tootmiskulu vahemikus: 0.27 Ð 0.54 eur/ Nm3 (Allikas: Dinkloh ettekanne WBC-l) 

Joonis 5. Biometaani Opec ja Capex †hendatud Kuningriigis (Allikas: Lucy Hopewood ettekanne 
WBC, ARIP 2011.) 

Joonis 6. Biogaasi tootmise tehnoloogiline skeem, kus variant 1 puhul toodetakse biogaasist soojus- ja 
elektrienergiat (20% kogu potentsiaalist) ning variant 2 puhul biometaani ehk mootorikŸtust2 (80% 
kogu potentsiaalist).  

Joonis 7. Biogaasi tootmise vŠŠrtusahel. 

Joonis 8. Lenduvate rasvhapete sisalduse v›rdlus lŠgas ja samast lŠgast m››detud kŠŠritusjŠŠgis pŠrast 
anaeroobset kŠŠritamist, pruuniga on joonisel toodud lŠga ja sinisega kŠŠritusjŠŠk, m››tŸhik on mg 
liitri lŠga kohta (Hansen et al., 2004). 

Joonis 9. Íhku heidetud saasteainete heitkogused Eestis kokku ja maakonniti ajavahemikul 2006-
2011. 

Joonis 10. Energiakulu erinevate autokŸtuste kasutamisel  100 kilomeetri lŠbimiseks WTW meetodil. 
(v›rdlus on taandatud sissepritsega ottomootoriga bensiiniautole keskmise kŸtusekuluga 7 l/100 km). 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
" !Hs!`:,21!`&,)0!T<<T!&..21*-+*1&'',X! eee6(',21(&,)06))   
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Eestil on probleem transpordis fossiilsetelt kŸtustelt Ÿleminekul taastuvatele kŸtustele. 
Nii EL kui Eesti on v›tnud eesmŠrgi, et aastaks 2020 peaksid taastuvatest allikatest 
pŠrinevad transpordikŸtused moodustama kogutarbimisest 10%. Sellest sihtarvust 
ollakse kaugel, 2010. a moodustasid taastuvkŸtused transpordis 0.2%.3 
TaastuvkŸtuste kasutusele v›tmiseks transpordis on 2 v›imalust: (a) neid importida 
v›i (b) toota biokŸtuseid kohapeal. On selge, et import m›jub kaubandusbilansile 
negatiivselt, samas kui kohapeal biokŸtuste tootmine suurendab tššh›ivet, 
maksutulusid, regionaalarengut ja muudab makromajandusliku kaubandusbilansi 
positiivseks.  
Eestis biokŸtuste tootmisel on oluline jŠlgida sŠŠstlikkuse kriteeriume, et biokŸtuste 
tootmine ei vŠhendaks inim- ja loomatoidu kasvatamiseks vajaliku p›llumaa pindala. 
Samuti on oluline, et biokŸtuste tootmiseks ei kasutataks rohkem fossiilseid kŸtuseid, 
kui saadakse tootmise kŠigus biokŸtuseid. Eelistatuim variant on kasutada nn II 
p›lvkonna sisendeid biokŸtuste tootmiseks nagu igasuguse tootmise k›rvalsaadused, 
jŠŠgid ja jŠŠtmed ning v›tta kasutusele p›llumajanduslik maa (eelk›ige rohumaad), 
mis tŠna on kasutusest vŠljas.  
†ks efektiivsemaid biokŸtuste II p›lvkonna toorainete kasutamise viise on nende 
anaeroobsel kŠŠritamisel biogaasi tootmine ja selle puhastamine biometaaniks, mis 
kŸttevŠŠrtuselt on samalaadne maagaasiga. Biometaan on hetkel ainuke 
vŠljakujunenud tehnoloogiaga kohaliku taastuva biokŸtuse tootmise v›imalus Eestis.  
Biometaani sarnasusest maagaasiga johtub ka selle tootmise turut›ke. Biometaani 
tootmiseks on vaja teha investeeringuid, mist›ttu tema omahind kujuneb suuremaks 
kui surumaagaasi hind maagaasitanklas, mida tŠnaseks on Eestis 4 ja viies on 
ehitamisel. Sestap tuleb biometaani tootmist toetada, kui Ÿhiskonna soov on 
asendada osa imporditavatest fossiilsetest kŸtustest kohaliku taastuva kŸtusega - 
biometaaniga. 
Samas kaasneb biometaani tootmisega mitmeid avalikke hŸvesid, nagu vŠiksemad 
metaani, nitraatide ja muude Ÿhendiste eraldumine ›hku, vette ja pinnasesse; oluliselt 
vŠiksem hais kŠŠritusjŠŠgi p›llule levitamisel, kontrollitud jŠŠtmekŠitlus, 
tasakaalustatud regionaalne areng, p›llumajanduse mitmekesistamine, kasutamata 
maade harimine, lisandunud tšškohad, taastuvenergeetika arendamine, 
energiajulgeoleku suurenemine. TŠnasel pŠeval ei ole teada nende avalike hŸvede 
rahalised ja elukvaliteeti suurendavad vŠŠrtused, ehk kui biometaani tootmist tuleks 
Ÿhiskonna poolt toetada, siis kui palju saab Ÿhiskond biometaani tootmisest kaudselt 
tagasi (puhtama keskkonna, vŠiksemate kuludega fossiilset pŠritolu materjalide 
asendamisel, saamata jŠŠnud tulu, maa vŠŠrtuse t›us jmt). KŠesoleva rakendusuuringu 
p›hiline fookus ongi kaardistada Eesti biometaani potentsiaal, tema tootmise 
omahind, toetusvajaduse mŠŠr Ÿhelt poolt ja biometaani avalikud hŸved 
Ÿhiskonnale teiselt poolt.  
Rakendusuuringu teises osas antakse Ÿlevaade vetikatest rohelise biomassi tootmise 
tehnoloogiatest ning nende rakendamise v›imalustest Eestis. KŠesoleva 
rakendusuuringu koostas Ahto Oja, kaasa aitasid Peep Siitam Arengufondist, Tauno 
Trink O†-st M›nus Minek, Sirli Pehme Eesti MaaŸlikoolist ja prof. T›nu Oja Tartu 
†likoolist . 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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Biometaani	
  teoreetiline	
  ja	
  kasutatav	
  potentsiaalne	
  kogus  
 
Biogaasi saab biomassi anaeroobse kŠŠrimise teel vŠhemalt 37 ¡C juures. 
Biogaasis on keskmiselt 60% metaani (CH4). Biometaan on puhastatud 
biogaas, kus metaanisisaldus on 90-99%.  
Biometaan ja maagaas on sarnase koostise ja kŸttevŠŠrtusega ->10 
kWh/Nm3, 37 MJ/Nm3.  
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0'528+! ,&,5! (22,8+8+! 0+12.&0201! ),)-5&+016! %&'5++1&! 0''1*&1! 3A./),82N!
/A-5(&1*)1! (+;24-'*1),*&8)1f! DZ Y9Z[! ()*++,&! \G] $^X! #ZY$Z[! 1E1&;+44)5++1&!
\GH" ^X! +..+!#[! 3AA3).3)1&,&002! \] " T^! /+! +((',&++0&! \K] #^! ,&,5! +..+! 7[!
3)1&,&0026! i);,&.&1).*! 42;+1*+*28! N&'5++1! ',! N&'()*++,X! (&..)! 03+.&*))*! 3+1*+N!
.''821.&02! (++5++1&! 03+.&*))8&.)6! %&'()*++,&! (++5++1&3:-02! 3&&(&1).! <)1*&1!
*&,5&(21*)1!4)+01!1))!1&1+.8+(+!3A;)(+.*!=F[ !\ l R7[^!()*++,&!\G] $ !̂3:&!4)+N!
4-'4++,&&1+()5+! '.)(+! *+5+*28! (++5++1&5+! 1+-,+,)! 0E**)3AA-*21! /+! p'NN)o&!
&,8)016!@2;2.X!02&!N&'()*++,&!*+-N&(&,)!*'&(2N!(++5++1&*'-21*&021*!1:.*2(+*2.*X!
1&&1! 3:&N! ()*++,&1&1+.821C0E**)3AA-*21Cp'NN)! &,8)01! '..+! '..+! 0+! 3A&01)(!02&!
=F[6!]'..+,8&1!,A&*)01!',!(++5++1&1!+&,2.*!F=[!()*++,&X!),+(.)3&,28!',!=D[!
()*++,&1&1+.821)5+!(++5++16!

Biogaasi tootmine Eestis  
 
Eestis toodeti biogaasi 13 mln Nm3 2010.a., millest enamus pŠrines 
prŸgilatest ja pool toodetud kogusest ei leidnud kasutamist. Aastaks  2012 on 
biogaasi tootmine kahekordistunud, ca 25 mln Nm3.  
 
<)1*&!?',02/20*22-&&,1*&*228&!E.)3++*)1!\"Z77^!*''8)*&!"Z7Z6+!1)&125+!7#X7#!(.,!
K( #!N&'5++1&X! 1)..)1*! ),+(21! 4A-&,)1! 4-E5&.+*)1*! \=X#! (.,! K( #^X!-)'3))1)**)1*!
*''8)*&!.&5&!#!(.,!K( #!/+!+..+!(&./',&!*''8)*&!1)+.A5+1*6!"Z7"!++1*+!.:4201!',!*aa8!
+.21*+,28!N&'5++1&!*''*(&,)!L-+3)*)!%&'5++1!Hs1X!(+01&(++.1)!3:&(2121)5+!V+!
O! (.,! K( #! N&'5++1&! /+! 3)).! "! 4:..2(+/+,821.&002! \H&12! /+! P&,,&^! ,&,5! "!
-)'3))(28+! 0+12*+3+8! N&'5++1&/++(+8! ',! 3+.(&(+1 ! \?2-)11++-)! /+! i+-*2^6!
`&1*:**2!.A;&++1*+*).!3:&N!N&'5++1&!*''*(&1)!(+;*!0+;)0'-8&1*28+6!\ /'',&1!7 !̂
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Joonis 1. Biogaasi tootmine 2007-2010, jagunemine allikate jŠrgi ja potentsiaal aastal 2020. 
 

Eesti teoreetiline biogaasi potentsiaal 
Eesti teoreetiline biogaasi (60% CH4) potentsiaal on 1.5 miljardit Nm3/a, 
puhastatuna biometaaniks on eesti teoreetiline potentsiaal 900 mln Nm3 (CH4 
98%).  
 
<)1*&!*)'-))*&.&1)01!OZ[!G]$!1&1+.821)5+!N&'5++1&!4'*),*1&++.&01!',!;&,,+*28!Z6FR
7XD!(&./+-8&*!K(x!\N&'()*++,&,+X!021!()*++,&!\G] $^!',!=F[X!1&&1!3+1*+3+.*!$FZR
=ZZ! (&./',&*! K( #C+^! 1:.*23+.*! 1)..)1*! 02&! 4+./2! (++8! 0+12*+*+01)! -';).&1)!
N&'(+11&! 0+13+*+(&1)016!Biogaasi	
   tootmise	
   sisenditeks	
   on:	
   reovee	
   muda,	
  
biolagunevad	
  jäätmed,	
  suurimad	
  prügilad,	
  arvel	
  olevate	
  sea-­‐	
  ja	
  veiste	
  läga	
  
ja	
  sõnnik,	
  roheline	
  biomass	
  kõlvikutelt,	
  kasutamata	
  põllumaade	
  pindadelt	
  
ja	
   poollooduslikelt	
   rohumaadelt. 4 !H,! '.2.&,)! (A-0&8+X! )*! N&'5++1&! /+'01!
0+13+*+*+3! -';).&,)! N&'(+11! )&!4)+! '.)(+! .'' (+1aa8+! 1&.'! 03+.&*))8&5+X! 02&5&!
4:..2(+/+,82 1*''*/+8!',!+,8,28!+2*'-&.)!&1&0.&021!3)1*.21)1!0+;)12521*X!(:,)*&!
3+1*+0+*! &,M'-(+*1&'',&f! \+^! )*! '(+;&,,+1! 4'.)! 3+;)*X! 0+1! *))8! 1&.'!
.''(+1aa8+01! 3:&! N&'5++1&! /+'01r! /+! \N^! )*! N&'5++1&! 1&.'! ',! 3:&(+.&0! *);+!
'8+3+(+.*X! )-&*&! 02&! 0+12*+8+! 3A)*&1),+! +&,2.*!0AA-&*21/AA0&! /+! 0+13+*+8+! 1&.'!
4E1&-';2(++8).X! 021! ,A&*)01! 4A&8)-''! 1++5&021! 3:&N! 2.+*28+! $Z! *C;+! 3A-10)!
(+11&,+!\P`^X!(&..)!3:&(+.&0021*!0&,,&*+N!0+!3+1*+3!<`s!22-&,5!\PA-,&0X!"Z77^6!!
 
T''()! %&'5++1&! L11'*1&+*1&'',! ',! 0''1*+,28! *++1*23+! ()*++,&(+/+,821)!
*))0++-8&!++1*+,&!"ZDZ!\+..&0+1!L-&!b+(4&,),X!T2'(),!%&'0++12,!1*-+*)5&+̂ X!021!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$http://www.energiatalgud.ee/images/d/d0/Roadmap_to_Renewable_Methane_Econo
my.pdf   
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()*++,&! )&! *''8)*+! +&,2.*! +,+)-''N1)! 0AA-&*+(&1)! 4-'*1)11&1X! 3+&8! *+..)*+*+01)!
4A&0)1)R!/+!*22.)),)-5&+*!()*++,&,+6!<)1*&1!*+'.&1&!+-32*21&!4'.)!*A,+1)01!*);*28X!
0E..! ',! 1))! +5+ ! 3+/+.&0! 22-&(&1*))(+! iUL! -++()16! T))5+! on	
   biometaani	
  
potentsiaalne	
   kasutatav	
   kogus	
   arvutatud	
   ainult	
   biomassi	
   anaeroobse	
  
kääritamise	
  teel	
  saadud	
  biogaasi	
  kohta6!

Eesti kasutatav biogaasi potentsiaalne kogus aastas 
Reaalselt kasutatav biogaasi hulk aastas on 633 mln Nm3, sellele vastav 
biometaani potentsiaalne kogus on 380 miljonit Nm3/a, millest 9 miljonit Nm3 
moodustab prŸgilagaas.  
 
<)1*&!*);,&.&1R(+/+,821.&02.*!0+12*+*+3!N&'5++1&!4'*),*1&++.!',!1++32*+*+3!
'1+0++.28)5+!+..'.)3+*)1*!12N1*-++*&8)1*!0''1!+-3+*+3+!0+12*21).)3:*2!+/+5+f!!

¥ 7D[!\"Z"Z^!02,&! 25%	
  (2050,	
  25’000	
  ha^!.''8210+&*1)!))1(A-0&8).!
,&&8)*28!4''. R.''821.&0)!0''1.21*)5+!(++8)!;)&,+1*X! !

! ! saagikus	
  9	
  t/ha	
  VM,	
  biogaasi	
  took	
  on	
  119	
  Nm3/t	
  VMr!!
¥ "Z[!\"Z"Z^!02,&! 50%	
  (2050,	
  177’385	
  ha)!0+12*+(+*+!4:..2(++ 8)1*!

1++8+3+1*!1&.'1*!!
	
   	
   saagikus	
  15	
  t/ha,	
  biogaasi	
  took	
  155	
  Nm3/t	
  VM;	
  
¥ D[!4:..2(+/+,8210:.3&02*).!',!`L?!/A-5&!1''3&*+*+3!0+12*+8+!

),)-5&+02.*22-&8)!0+13+*+(&1)01!\7yZ9Fy##Z!;)0*+-&1*!D[X!',!53'917	
  haX!!
	
   	
   saagikusega	
  15	
  t/ha,	
  biogaasi	
  took	
  155	
  Nm3/t	
  VM;	
  
¥ FZ[!*)00&3+1*!-)'3))(28+1*!0+12*+*+01)!N&'5++1&!*''*(&1)01X!!
	
   	
   biogaasi	
  took	
  15	
  Nm3/t	
  VM	
  
¥ ODR9"[!0'52!*)00&3+1*!1:,,&021*!/+!.A5+1*!',!3:&(+.&0!*''*+!N&'5++1&X!!!
	
   	
   biogaasi	
  took	
  25-­‐29	
  Nm3/t	
  VM	
  
¥ FZ[!.&&5&*&!0'52*28!N&'/AA*()*)1*!\*'&82+&,)*aa1*21X!0aa5&R!/+!

1aa0.+/AA*()8^X!!
	
   	
   biogaasi	
  took	
  166-­‐300	
  Nm3/t	
  VM.	
  	
  

Tabel 1:Biogaasi energeetiline ressurss aastal 2050. 

Substraat !" ,)!,) tonni/ha tonni/a
Biogaasi)
Nm3/t)VM

teoreetiline)
biogaasi)Nm3

90%)on)
reaalselt

reaalselt)
kasutatav)%

Biogaasi)
potentsiaal)
(60%)CH4)

"#$%&!''(#)
*$!&(!+#'',)
-./0)1234

#$%&'("#)*"+"*"'
+"",-%* .//0123 .3455 607750//3 .33455 8.608650.63 1/.0./20..1 .554559 1/.0./20..1 !!!"#$%"&%&
#$%&'39'
:;%%)+"<"=,)#+"
"%* 310>./ .3455 2520/33 .33455 .63013/0563 ..6026.0161 .554559 ..6026.0161 %#"%'!"#'(
#$%&?!-$=':&&%@
%&&,)#%$(-%*'
"%",-%* .550555 > >550555 ..>455 .5/0.550555 >701>50555 634559 6805>/0355 )("(*&"*$$
A-$#-%BC" )%+")+* ' 102/501/2 63455 >70/3>088/ 2/05210356 /64559 760/550.66 +#"%!$"$#+
#-"%BC" +%$"''$ ' 1>30628 6>485 ..076.013. .5083>06.7 734559 70/>208>5 ("$#'"$'(
:;%%)+"<"=,)#%$@'
(),'+)),'<BBC$,' +!")!( ' 160.68 .33455 80>/>068. 8082.01./ >54559 805110.23 !"()'"'))
D$&%"C)=-A",'
*&$,)"$=-*-*EE#*)
#-#* (!"%%# 86077/ 155455 6.01110111 .>06550555 254559 .301750555 '"!)%"$$$
-F"%,$'(&C)*),'
D$&%"C)=-A",'
(EEC$@'<"'
#EE(%"<BB*+-, !("$$$ 680555 .77455 10>280555 103230755 254559 602720825 )"#!)"$&&
F-&A--#-*- (%%"'#* 8770>/3 .3455 /055807.> 701580.3/ 254559 305810167 +"$!*"''*
*EE#*)#<BBC$, !*"$$$ @ @ .807550555 .10.850555 .554559 .10.850555 #"&&("$$$
Kokku)(ilma)
prügilagaasita) 805,159,141 724,643,227 ) 618,040,538 56782908595
:FGC$%",H 6.05550555 .20>550555 254559 .30.650555 '"$#!"$$$
Kokku)(koos)
prügilagaasiga) 826,159,141 743,543,227 ) 633,160,538 561821:8595 
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! B)++.1).*! 0+12*+*+3! N&'5++1&! ;2.0! ++1*+1! ',! O##! (.,!K( #! 0''1!
4-E5&.+5++1&5+X! (&1! N&'()*++,&,+! *))N! ++1*+1)01! +-3+*+3+01! 0'521)01!"ZDZ6!
++1*+.! #FZ! (&./',&*! K( #X! (&..)1*!=! (&./',&*! K( #! (''821*+N! 4-E5&.+5++16! ?2,+!
N&'()*++,! ',! '(+! '(+821*).*! /+! ),)-5&+1&1+.821).*! 3:--).8+3! (++5++1&5+X! 1&&1!
'.52! 3:-8.21)01! *''828! (++5++1&! *+-N&(&,)! <)1*&1X! (&1! "Z776+! '.&! O#"! (.,!
K( #C+6! <)1*&! N&'()*++,&! 4'*),*1&++.! *''-+&,)*)! 0+24+X! 0A**)1++8+321)!
\0+12*+*+321)^!'1+0++.X!*);,&.&1R(+/+,821.&02.*!0+12*+*+3!N&'5++1&!/+!N&'()*++,&!
0'521!++1*+1!',!*''828!* +N).&1!7!/+!/'',&1).! " 6!
 

!!"#
$%#

&'#

"%#

'# !# (#!# "#%#

(#

!"#$%&''(")*#+,-)$.()/$01')2345)6789)

)*+,#-.)/0.1.0.#1..23+0#

)*+,#45#67++/1.8.92/)1..+0#

)*+,:;3*9#6,,+<+,,2/)+*-3+0#.+.23+0#

=3*)3+>?.#

)3.+>?.#

67++/1.8.92/)+*<#-/2#1//2#8>>?*2##

@*,+.?/93=.2#0,*2/.*93030AA)0/)3)0#

3B.+2*#-,?/0/2#@*,+.?/93=.2#-AA?*<#8.#
)AA-+.8>>0132#

B3,=33)303#

0AA)0/)8>>?*2#

6BC?*+.2D#

 
Joonis 2. Biometaani jagunemine toorainete kaupa mln Nm3/a (CH4 98%). 
 
<).8+()X! )* ! <)1*&1! ',! *:;21+! 1''/+0+12*21)5+! ,&&! 4+./2! +120';*&X! )*! "Z[ !
*''8)*+3+1*!O##!(.,!K(xC+!N&'5++1&1*!0+12*+*+01)!1''/21)!3:&!).)0*-&!/+!1''/21)!
0''1*''*(&1)01! ,),8)1! +120';*+8)1! /+! 1))5+! E.)/AA,28! 80%	
   biometaani	
  
kasutatakse	
  mootorikütusena,	
  ehk	
  siis	
  aastas	
  304	
  mln	
  Nm3	
  juba	
  98%	
  CH4	
  
sisaldusega6!\*+N).!" 6̂!

Biometaani potentsiaal asendada fossiilseid importvedelkŸtuseid 
80% biometaani potentsiaalist (304 mln Nm3/a) on kasutatakse transpordis 
aastal 2050. See moodustab 30% vedelkŸtuste 2011.a. aastasest tarbimisest.  
 
T*+*&1*&0++()*&!+,8()*).!*+-N&*&!<)1*&1!0'002!"Z776!++1*+.!DDO!ZZZ!*!8&&1.&*!/+!"OO!
ZZZ! *! N),1&&,&X! 7! .&&*)-! N),1&&,&! 0++.2N! ZX9O! 05! /+! 7! .&&*)-! 8&&1.&*! 0++.2N! ZXF"! 056!
T))5+!*+-N&*&!E;*)0'002!O9F!ZZZ!ZZZ!.!8&&1.&*!/+!#DZ!ZZZ!ZZZ!.!N),1&&,&6!
!
s;)! .&&*-&! 3)8).0E*21)! ),)-5&+1&1+.821! ',! .&5&.A;)8+,)! 7! 0224())*-&.)!
N&'()*++,&.)X! 1))5+!saab	
   304	
   mln	
   Nm3	
   biometaaniga	
   asendada	
   ca	
   30%	
  
2011.a.	
   tarbitud	
   fossiilsetest	
   vedelkütustest! \V+! 7! (&./+-8! .&&*-&*! ++1*+1^X!
*)+824A-+1*! ',! -&&0.&0! ))1(A-0! +1),8+8+! ++1*+.! "Z"Z! 7Z[! (''*'-&0E*21* )1*!
+1),8+8+! *++1*23+*)1*! +..&0+*)1*! 4A-&,)3+! 0E*21)5+6! <.&0! FZ[! *);,&.&1).*!
0+12*+*+3+! N&'()*++,&5+! 1++01! 1)..)!-&&0.&02! ))1(A-5&! *A&*+! 4)+! 0'.()0'-81).*X!
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1)1*! ',! 1).5)X! )*! 1)+.! 021! ',! 1''/+*+-N&(&,)X! ',! (:&1*.&0! N&'5++1&! 0+12*+8+! 0+!
).)0*-&! /+! 1''/21)! 0' '1 *''*(&1)01X! 1+(+1! )&! '.)! (:*)*! ).)0*-& R! /+! 1''/21)!
0''1*''*(&1*! ;+--+1*+8+! 0';*+8)1X! 021! 1''/21).)! 4'.)! 0+12*21*6! %&'5++1&!
4'*),*1&++.&1*!4)+01!/A*02(+!(:.)(+01!'*1*+-N)01!/+!3+/+821).!1++N!N&'()*++,&!
*''*(&1)! 0'521)&8! 0+! 122-),8+8+X! )-&*&! -';).&1)! N&'(+11&! +-3).X! 122-),8+8)1!
,),8)!+.+8)!4&,8+.+X!021*!-';).&1*!N&'(+11&!0'528+6!KA&*)01!0+12*+(+*+!(++8)!
0+12*21*! *:1*+! E.)! DZ[! \'.20'--+1X! 021! (++! (22*2N! 8)M&*1&&*1)01^X! 3:&01! '..+!
1*-+*))5&.&1)01!))1(A-5&01X!)*!<)1*&1!0+12*+(+*+!(++8!)&!'.)X!.''8210+&*1)!(++8)!
;)&,+! 0+12*+(&1*! *:1*+! E.)! "D[! /,)6! ?21! (++! )&! 1'N&! 4:..2 R! 3:&!
()*1+(+/+,821)01X!3:&01!1)8+!0+12*+8+! ),)-5&+02.*22-&8)! *''*(&1)01!N&'5++1&!
/+'01X! 021! (++! )&! 0:.N+! 1)..)01X! 0+12*+8+! (++8! *22.&02*)! 4A&0)1)4+,)).&8)X!
3)*&0+N&'-)+0*'-&*)5+!0+132;'',)*) !3:&!( )*1+&1*+,821*)!\),)-5&+3:1+^!/+'016!!
 
Tabel 2. Eesti biogaasi ja biometaani potentsiaalne kogus ning selle elektriline ja soojuslik 
nimiv›imsus (vastavalt 38% ja 42% kasuteguri juures ja 8000el tšštunniga aastas). Biometaan 
potentsiaalist 20% kasutatakse elektri ja soojuse koostootmises (SEK) ja 80% transpordis. 
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36>9.
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3;<=:
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B"$#'A(:,?'+%
)$"+('":,),)CC!)(!,!) 0 .. ; .3 44 -5

,D'#+"%&$A()(+%
B"$#'A(:,?'+%&CCA">%9'%
!CC&#'9@@)*,+ - 3 4 / - 5
D,$?,,!,), . 44 4 4- ; 2
)CC!)(!9@@A"+ 2 .5 ; .4 0 --
E$&&(%F"#*'%
7DGA"#'A''!")'H ./4 4I.-3 454 4I;52 ;./ 4I1-4
7DGA"#'+J 0 .- ; .3 44 -5
E$&&(%F&$$!%
7DGA"#'A''!"A'H .21 4I.52 455 4I;0; ;;2 4I1;5
>?9.!IJ >G> 2K >77 7? >?7
!"#$%&'()*++,$
*-+,./'-0&. 1"2
K"$*,)'':"%7$),:)!"''#%
'!,:+'+'%?,+,#&G)(!,"+%
F-144L'L%)'DB"*"!,%
'#(!,#I%4%*#9%#H .16 %  

:$&9+*22;$,<&*+;*0$228$,%20'*29$0+,++86'0+6,
%&'()*++,!0+12*+(&1)!)).821)8!',!.+&+1!.++1*21!#!*EE4&f!\+^!1)+821+,8.&028r!\N^!
(+/+,821.&028! /+! \V^! 0)100',,+*)+8.&0021)X! ;'&+02*)! /+! 3AA-*21;&,,+,52*).!
4:;&,)3+8! )).821)86! ?A)1'.)3+1! 4)+*E0&1! *2*321*+()! ,)&1*! )).0:&5)! 0+;*)!
)1&()1*X! 0'52! E.)3++*)! ))1(A-0&! 1&.(+1! 4&8+8)1! 0)10) ,82()! (+/+,821.&0).)!
)).821*).)6!
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Biometaani	
  potentsiaali	
  kasutamise	
  seadusandlikud	
  ettepanekud	
  
MetaankŸtuste soodustamiseks transpordis tuleb vŠlja tšštada biometaani 
kvaliteedi standard (metaanisisaldusega 95%), luua tasuta parkimise 
v›imalus metaans›idukitele, sŠilitada ja tagada kŸtuseaktsiisivabastus 
biometaanile ning sŠilitada aktsiisierisus transpordikŸtusena kasutatavale 
surumaagaasile (CNG). 
%&'()*++,&!4'*),*1&++.&!0+12*21).)!3:*(&1*!42282*+3!1)+821+,8.&0!-)52.+*1&'',!
3+/+N!*A&),8+(&1*!/A-5(&1*)1!42,0*&8)1f!!
76! `AA-+*.)8+! <)1*&! i++1*23),)-5&+! *)5)3210+3+1! "Z"Z! N&'()*++,! 02&!
)).&1+-),8+*+3!N&'0E*21X!0''1!))1(A-5&5+!1++32*+8+!sihtarv	
  42	
  ktoe!N&'()*++,&!
0+12*+(&1*!(''*'-&0E*21),+!\3+1*+N!D[!'1+0++.2.)^!++1*+01!"Z"Z!/A-5(&1).*f!
2014	
   2015	
   2016	
   2017	
   2018	
   2019	
   2020	
  

7! 9! 7D! "" ! #Z! #F! $O!

!
" .!iaa*+8+!3A./+!biometaani	
  kvaliteedi	
  standard!\()*++,&1&1+.821)5+!=D[^!/+!
1)..).)! 1*+,8+-8&.)! 3+1*+3+! N&'()*++,&! (++5++1&*'-21*&002! 1&1)1*+(&1)!
4-'*1)822-X!+1/+'1+.&1*)!:&521)8!/+!0';21*21)86!
#.!b22+!-)52.+*1&'',X!(&1!0';21*+N!5++1&3:-52!;+.8+/+&8!3+1*2!3:*(+!1*+,8+-8&.)!
3+1*+3+*!N&'()*++,&6!
$.!`22*+!(++5++1&!03+.&*))8&!1*+,8+-8&*!1)..&1).*X!)*!1)..)!metaanisisaldus	
  oleks	
  
vahemikus	
  95-­‐98%6!
D6! b22+!tasuta	
   parkimise! 3:&(+.21! 12-2(++5++1&! /+! N&'()*++,&5+! 1:&*3+*).)!
1:&820&*).)X!1;!)-+.8&!4&&-0',,+8!+&,2.*!+.*)-,+*&&30E*21*)!1:&820&*)!4+-0&(&1)01!
\3+1*+3+!(A-5&1)!'1*(&1).^r! 
O6!Metaankütuste	
   soodustamiseks	
   ühistranspordis! *2.)N! (22*+! 3+1*+3+&8!
1A**)&8!E;&1*-+,14'-8&1)+821)1X!1;!z!79f! ji')*21!E;&11:&820&*)!1')*+(&1)01!3:&!
,),8)! E(N)-0';+,8+(&1)01k! /+! z! 7F6! ! ji')*21! E;&1*-+,14'-8&! &,M-+1*-20*22-&!
'N/)0*&8)! -+/+(&1)01! /+! 22),8+(&1)01kX! 1)..&1).*X! )*! ()*++,0E*21*! 0+12*+3+8!
1:&820&8!',!)).&1*+*286!!
96!i);+!!)**)4+,)0!?HP R&8).)!1')*+8+!kõikidel	
   transpordivahendite	
  hangetel	
  
metaankütuseid! 0+12*+3+&8! 1:&820)&8X! 1;! .&1+8+! .&,,+8)! E;&1*-+,14'-8&!
-)&1&/+*)3)'! ;+,0)0',02-1&! *&,5&(21*).)! ,:2)! 0+12*+8+! DR7Z[! 2.+*21)1!
()* ++,1:&820)&86!
F.! Säilitada! /+! tagada! kütuseaktsiisivabastus	
   biometaanileX! 02,+! 1))! ',!
0';+.&0!*++1*230E*216!!
=6! Säilitada	
   aktsiisierisus	
   transpordikütusena	
   kasutatavale	
   surugaasile!
\GKw^! ,&,5!+0*1&&1!12-2(++5++1&.)! (''*'-&0E*21),+! \GKw^!)&!*:21)! ),,)! "Z""6!
++1*+*! /+! 4A-+1*! 1)8+! ;+00+N! 3+/+821).! *:21(+! +1*().&1).*X! /AA8)1! "ZR#Z[!
(+8+.+(+01!M'11&&.1)*)!0E*21*)!+0*1&&1&(+0121*6!

Biometaani	
  maagaasi	
  võrgus	
  kasutamise	
  majanduslikud	
  eeldused	
  
%&'()*++,&! *''*(&1)! 3+/+821! *2.),)N! *)(+! *''*(&1)! 0+..&(+1*! '(+;&,,+1*!
3: --).8)1!(++5++1&!;&,,+5+!*A,+!\(+&!"Z7#^!))1*&!*+,0.+*)16!?A)1'.)3+1!4)+*E0&1!
0&-/).8+*+01)! E;)! -)++.1)! N&'5++1&/++(+! A-&4.++,&! +.21).! '(+;&,,+! 02/2,)(&1*X!
,&()*+8)1! 1)8+! *&,5.&02.*! ,A&8&1)016! KA&8&1! )&! '.)! 1))! +-32*21! 0&,8.+1*&!(&**)!
))102/2X!3+&8!4&5)(!4&.''*/++(+!3:*()1X!)*! (&**)!0+12*+8+!0&-/+,821)!0)10(&1&!
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(+/+,821,A&*+/+&8X!3+&8! -)++.1)*).! ))1*&! *&,5&(21*).! 0+12*+*28! ;+,0)RX! *+-,)R!/+!
*-+,14'-8&02.21&8!,&,5!*);,'.''5&+!;&,,+4+002(&1&6!

Biometaani omahinna kujunemine 2012. a andmete alusel 
 
NŠidisjaama biometaani omahinnaks silohinnaga 30 !/t kujunes 0.8 !/Nm 3. 
SamavŠŠrse surumaagaasihind tanklas on 0.46 !/Nm3 (ilma kŠibemaksuta). 
 
%&'()*++,&! ,A&8&1/++(+! A-&4.++,! 4:;&,)N! -)++.1).*! "Z7" 6+! /22,&1! 0''1*+*28!
A-&4.++,&.)X! 021! ',!3A./+! *''828! ))1(A-0&8)! 1++32*+(&1)01! 02.28)! /+! *2.28)!
M&,+,*14-'5,''1&8 X! (&8+! ',! *A&,8+*28! "Z7#6+6! -)++.1).*! *aa*+,28!
N&'5++1&/++(+8)! +,8()*)! +.21).6! ?A)1'.)3+1! *aa1! ',! 1)8+! 0+12*+*28! +.21),+!
,A&*+(+01! N&'()*++,&! '(+;&,,+! 02/2,)(&1*! /+! N&'()*++,&! *''*(&1)!
(&**)*+12321*!4-+)521)!(++5++1&!(EE5&;&,,+!/22-)16!
!
KA&8&1/++(+!A-&4.++,&1!',!*''8)*)01!',!N&'()*++,!/+!0AA-&*21/AA06!?AA-&*21/AA0&!
4-'/)0*&! )1&()1)1! )*+4&1! )&! '.)! 0+3+1! *2-21*+8+! *''*),+X!0E..!+5+! ',!+-3)1*+*28!
1)..)5+X! )*! 0AA-&*21/AA5&5+! 1++N! 3A)*+8+! ,)&8! 0:.3&02&8X! 021*! -';*1)*! N&'(+11&!
1++8+01)X! 1)..)! *2.2! ',! *+1++-3).8+*28! 02.25+X! (&1! (2&82! *2.)01! *);+!
0AA-&*21/AA5&!.+821*+(&1)01X!)).821).X!)*!1+(+!*-+,14'-*X!(&1!*''N!/++(+!-';*1)*!
N&'(+11&X! 3&&N! A-+! *+;0)1*+*28! 0AA-&*21/AA5&6! i2.)3&021! N&'5++1&! *''*(&1)!
0:-3+.1++821*)1*! ',! ! 3:&(+.&0)01! *''8)*)01! (+;)3A)*&1)01! 3AA-&,8+*28!
0AA-&*21/AA0! \)).821)01! ',! &,3)1*))-&,5! 0AA-&*21/AA5&! ;E5&),&1))-&(&1)01! /+!
.+821*+(&1)01^!! 1E1&;+44)5++1! \)).8+N! .&1+&,3)1*))-&,52*^X!0A)1'.)3+1! ,A&8&1!
A-&4.++,&1! 3+.&*28! 42;+1*21*);,'.''5&+! 3:&(+.+N! 1E1&;+44)5++1&! )-+.8+8+X! +5+!
,),8)! *2-21*+(&1)5 +! 1++N! +-3)1*+8+! 4-'/)0*&! ;&.&1)(+*)1! )*+44&8)1X! 02&!
N&'()*++,&!*''*(&,)!',!/2N+!1*+N&.&1))-2,28 !/+!.&1+*''8)*).)!',!'.)(+1!*2-5 6!!!
!
W&,+,*14-'5,''1&8)! (+0-'(+/+,821.&028! ,A&*+/+8! ',! 3:)*28!
B+;+,821(&,&1*))-&2(&!0'82.);).*6!T)..)!0';+1).*!4-'5,''1&*+01)!"Z 7#6!++1*+01!
T?>! /''01)3;&,8+8)1! 7969! (.8! <JBX! T?>! -)++.0+13201! #[X!
*+-N&/+;&,,+;&,8)01&01!#[!/+!0)10(&1)01!0224+.5+01!=7Z!<JB6!
!
n,3)1*))-&,52*)! 122-21! 0''1,)N! 0'.()1*! 0'(4',),8&1*X! *''*(&10'(4.)01&!
{3:*()8! 0A**)o! ;&,,+4+002(&1)! ',! *)&,28! i);,'.''5&+*+-,&/+ ! 7! 12((+1!
"o$F7oZZZ!<JB!/+!*)&,)!*);,'.''5&+*+-,&/+!',!*)&,28!;&,,+4+002(&1)!"o7ZZoZZZ!
<JBX! (&..).)! .&1+,823+8! 0'((2,&0+*1&'',&8)! 3A./+);&*+(&,)! /+! );&*21*aa8)!
(+012(216!T))5+!'.)()!0+12*+,28!i);,'.''5&+*+-,&/+!7!.:44;&,8+6 !
!
w++1&42;+1*&! ;&,8! ',! F#DoZZZ! <JBX! (&..)! ',! *)&,28! *);,'.''5&+*+-,&/+! #X! (&1!
0+12*+N! 22*! )M)0*&&31)*! ()(N-++,42;+1*21*6! w++1&*-+11&! -+/+(&1)! ;&,8!
*''*(&10';+1*! (++5++1&! .&&*2(&142,0*&,&! ',!3:-52*)),21*)! )**)3:**)! 4''.*!
*);*28!/+!',!12((+1!##oFZZ!<JB6!>-'/)0*8'02(),*+*1&'',&!/+!4-'/)0*&!/ 2;*&(&1R!
,&,5! );&*21/A-).3+.3)! 02.28)01! ',! +-3)1*+*28! DZoZZZ! <JB! ,&,5! 1&.';'&8.+*)! /+!
0AA-&*21/AA5&!;'&8.+*)!);&*21(+012(21)01!',!+-3)1*+*28!DZZoZZZ!<JB6!\i+N).!#^ !
!
Seega	
  tänaste	
  hindade	
  juures,	
  inflatsiooni	
  arvestamata,	
  on	
  
koguinvesteering	
  3’899’800	
  EUR,	
  2013.a.	
  hindades	
  4’094’790	
  €.	
  
!
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?'52&,3)1*))-&,521*!',!0+3+1!9Z[!-+;+1*+8+!.+),25+!\"oFOOo#D#!<JB^!/+!#Z[!
'(+'1+.21)5+!\7o""Fo$#9!<JB^6!b+),!',!+-3)1*+*28!7Z!++1*+!4)+.)!&,*-)11&5+!
O[6!
Tabel 3. NŠidisbiogaasijaama investeeringukulu 
FGBD/7DDHFGI, !"#$%&'(&% &'() %
*"+,-,"$+.%/.%0112"345/116"%
-,"$+.%%

J44K444, 7&78''' %

9,,3:"50,:;+<05 % &8=>(8''' % &8?'78'7'%
@..5";4-.53"%ABCDE% LAJK444, >C?8C7'%

F2,/<03$,04:<#3.35",,#%/.%
0,,+"345%

7'8''' % 7&87''%

Gaasitrassi rajamine* 33800 )78=B'%

F;(+0*++>$;C'6,%&%%', AKLMMKL44, NK4MNKOM4,

F;(+0*++>$;C',*&+*'0, 4, 4,

H+228;+,$;(+0*++>$;C',(2126'0, NK4MNKOM4,

G.<#% C'D% &8>??8)7)%

H:.,5.+45 % )'D % 3K..LKNAO,

 
i''-()01! ',! -';*,)! N&'(+11! 0+12*+(+*+! (++8).*X! 4''. R.''821.&0)! +.+8)!
,&&*(&1)1*!1++8+3!;)&,X!02,&!D[!4:..2(++1*!/+!.&&5&*&!0'52*28!N&'/AA*()8!\i+N).!
$^6!K&()*+*28!*''-( )*)1*!1++N!0'002!2	
  mln	
  Nm3	
   biogaasi	
   ja	
   1’250’000	
  Nm3	
  
biometaani6!!
 
Tabel 4. NŠidis biogaasijaama tooraine kogused aastas. 
H&#*;+,?$&9200, *+%+,*&;;$,220*20,
I540,-3%(% (8&'' %
.540,-3%&% (7' %
.540,-3%)% 1,800 

I540,-3%=% 1,000 

I540,-3%7% 3,000 

I540,-3%?% 3,000 

Kokku	
   10,150 
:$&1EE*9+6,*&$6'2$;+*PP0*'0+0*,
J33<KL3<%(% 400 

J33<KL3<%&% 1100 

J33<KL3<%)% 30 

J33<KL3<%=% 300 

J33<KL3<%7% 1090 

J33<KL3<%?% 400 

Kokku	
  	
   3320 
7&&>+,%&%%',Q*R2K,A4S,TUV, 13,470 

 
i+N).&1! D! ',! *''828! *''-+&,)! ;+,0)! /+! 3)'02.28X! 0224())*-&! 0';*+! ',! 02.2!
*''-().)!Z679|C( #6!iaa/:202.28)01!',!+-3)1*+*28!0'002!76F!&,&(*aa0';*+X!(&1!
/+52,)N! 76D! 0''-(21*! N&'5++1&/++(+! '4)-++*'-&.)! /+! Z6#! 0''-(21*! /2;*&(&1).)X!
0)10(&1*)!*aa/:202.28)5+!',!4+.5+02.28!##o7O9!|C+6!
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72?+8,J-%M1"$"5N",6..5"/..:.%3,,2."#<%-.#0<O%/.%K<,04+4$%0,004%..53.5%#"#6%3,,2:<%04+4%M:) %0,-3.PP%
7&&>2$;+,%'8'6,%&%%', %
Q,-35<%N",:.55"%K<,04+4% &)8=>)%
Q,-35<%N",:.55"%-.#0<04+4% (>'8''' %
J33<KL3<%( hanke- ja veokulu 787'' %
J33<KL3<%& hanke- ja veokulu )8)&' %
R44$%K<,04+4$%0,004% &8('( %
7WWH5D,XFGY,TWTTZ,Q[R2V, .3NKN4N,
7WWH5D,XFGY,39\, 4-3O,

 
Tabel	
  6.!KA&8&1N&'5++1&/++(+!(22*2302.28!++1*+16!
7DIDBZ/TZ!Z , % % %
H2292*'<$629$;+, 3<<#45<%

:.054:45%0445%
3<<#45<%
;<2",,$ %

..53.%04+4%

% ('' % (&% (8&'' %
7&&*9$0<>&*0+00$,%'8', K./.$45%;1<K.5%

0S- %
:.054:45 % ..53.#<%04+4%0,004%

J+<03<2% (&=B% 'P'> % )?=>' %

TU3<%% 7=CB% 'P'==% >>(?' %
J+<03<2%A;4-.53"%V%
0,:;2<55,2 %

(7(7 % 'P'> % ==&)>%

% % % (?>>C>%

B++%'8',*&&*9$0+,
<>&*0+00$0,

K./.$45%..53.5%:)% :.054:45 % 0,004%

W<<04+4%3,,3:"5<+<% )'''' % (P&7% )C7'' %

T'',<'#20*'0+8+ , % % %

04+4%:<:N2..#"+<% ' % =B'B% ((B'B %

5U5"#"04X"+32"%04+4% % C''' % %

7+#20+,12,520$;2*+,#&&86'0,, )D%5<.$:<3<%
:.054:45<53 %

..53.%04+4%0,004%

92.03,2% B'8''' % &C'' % (')8?>' %
*<.$:<$ % )8)??8''' % (''B>' %  

:">&&%'8'6, 0445% ..53.04+4% ..53.04+4%0,004%
YU2,,%2<#3% ' % ' % )(== %
T,::4#..+"$ % 7' % ?'' %  

*"$<% )&% )>=%  

R,N ""+% =' % =>' %  

92.#5;,23% ()' % (7?' %  

YU2,,3.2N<$% (' % (&' %  

R..:.05 % &77% )'?' % )'?' %
T"#$+45345% ='' % =>'' % =>'' %

Kokku	
   	
  	
   	
  	
   329,371	
  
 
KA&8&1N&'5++1&/++(+!(22*2302.28!++1*+1!0'002!',!##$o797!|!\i+N).!O^6!
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Näidis	
   biogaasijaama	
   biometaani	
   omahinnaks	
   ILMA	
   TOETUSETA	
   on	
   0.8	
  
€/Nm3,	
  ilma	
  tankla	
  ja	
  kompremeerimise	
  kuludeta.	
  
 
Tabel 7. NŠidisbiogaasijaama biometaani normaalkuupmeetri omahinna komponendid. 
 
TZGZ[%THTTZ% \]. %
9HHQRJ%!^M[%THTTZ% &(=8='=%
Q..:.34;"$.:"#< % (8&'' %
TU3<%/.%<+<03<2% (?>8>C>%
W<<04+4%/.%;4-.5345% =B8='B%
9<-.5<%/.%R.5"#.3<%-,,+$45%% (C&8>''%
YU2,,04+4$% )8(==%
F.+6.X,#$%0,004% ))8(?C%
R..:.05 % )8'?' %
T"#$+45345% =8>'' %
I:,23"5.35",,# % (C)8?CC%
G.<#4"#32<55i%3.6.5":.05<  (C(8B>(%
THTTZ% BB?87&(%
OMAHIND	
  1m3	
   0.80	
  

 
 
<).8+8)1X! )*! N&'()*++,&! 1++N! (EE+! ;&,,+5+! Z6F! |CK( #X! ',! &,3)1*))-&, 52!
1&1)(&,)! *2.2(AA-! \nBB^! "=[! \,'(&,++.,)! 8&10',*'(AA-! 77X=$[X! 0+4&*+.&!
0++.2*28! 0)10(&,)! FX9[! /+! 7D6! ++1*+! 0)10(&,)! *+-N&/+;&,,+;&,8)01! "X=F[^6!
?2,+!-+;+3''528)!,EE8&13AA-*21!\K>P^!',!122-)(!02&!Z!\ "o7=9o#=O!/+!1&1)(&,)!
*2.2(AA-! \"= [^! ',! 122-)(!0+4&*+.&!0++.2*28!0)10(&1)1*! \pLGG!FX9[^X!1&&1! ',!
4-'/)0*!*+123!/+!*2.)N!)..2!3&&+6!!
 

BIOMETAANI TOOTMISE TURUTÍK KE PÍHJUS : 
>-'/)0*&! -)+.&1))-&(&1*!biometaani	
   hinnaga	
   0.8	
   €/Nm3	
   ilma	
   käibemaksuta!
\0''1!0A&N)(+0125+! ',! ;&,8!Z6=O!|CK( #^!3:&N!*+0&1*+8+! (++5++1&*+,0.+1! '.)3!
'8+3+(! 12-2(++5++1&! .:44;&,8! *+-N&/+.)! \Z699=! |C05! );0! Z6DDO! |CK(#X!
surumaagaasi	
  hind	
   ilma	
  käibemaksuta	
  0.464	
  €/Nm3^X!!)-&,)321!N&'()*++,&!
'(+;&,,+5+!',!Z6 ##O!|CK( #!N&'()*++,&!0+;/201D6!!!

Maagaasi ja biometaani omaduste v›rdlus 
 
Biometaanis on 90-99% metaani (ja 1-10% CO2), P›hjamaades tavaliselt 
95%. Vene pŠritolu maagaasis on metaani 98%, (0.06% CO2), mida 
kasutatakse Eesti maagaasitorustikus.  
 
`++5++1&!/+!N&'()*++,&!'(+821)8!1;!0E**)3AA-*21!',!3A5+!1+- ,+1)8X!()*++,&!',!
(:.)(+1! E.)! =Z [X! 3),)! 4A-&*'.2! (++5++1&1! ',! ()*++,&! =F[! \l R7[^! /+!
1E1&;+44)5++1&! Z6ZOZ[X! 1+(+.! +/+.! 02&! N&'()*++,&1!',! ()*++,&! =Z R==[! /+!
E.)/AA,28!',!*+3+.&1).*!1E1&;+44)5++16!\ i+N).! F 6̂!
 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
D!;**4 fCCeee 65++16)) C;&,,+0&-&t/22.&"Z7" !
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Tabel 8. Biogaasi, biometaani ja maagaasi koostisosade v›rdlus mahuprotsendi alusel. 
Koostisosad	
  	
   Biogaasi 

koostis 
[mahu	
  %]	
  

Biometaani	
  
keskmine	
  

koostis	
  [mahu	
  
%]	
  

Maagaasi	
  
keskmine	
  koostis	
  

[mahu	
  %]	
  

()*++,!G] $!! $DR9Z! =ZR== =9XD"9!
)*++,!G" ] O!! Z! 0 7X7#$!
4-'4+ +,!G#] F!! Z! 0 ZX#"O!
, RN2*++,!,RG$] 7Z!! Z! 0 ZXZD7!
! R!"#$$%&'(&))*+,- #G]\G] #^G] #! Z! 0 ZXZD$!
.A((+1*&0!K" ! ZR" ! 0 ZXF"7!
!"!#$%&&'(%%!)*+" ! #ZRDD! 1-10 ZXZOZ!
2,2R!"#$%&&'()*(++,-
G] #G\G]# "̂ G] #!!

Z! 0 ZXZZZ!

! R!"#$$%&'#(()*
G] #G]\G] #^G] " G] #!

Z! 0 ZXZ77!

, R4),*++ ,!, RGD] 7" !! Z!  ZXZZ9!
!"!#$%!#&#'()*+,'-!#..&#/)01)2,)
0:-5)(+8! !

Z! Z! ZXZZ=!

`228!5++1&8!\] " TX!H" X!K]#X!]" !̂ ZR" ! Z-1 Z!

3#**,) ) 455) 455) 4556555)
 
<)1*&1! )&! 1++! 3)).! *A,+1).! 4A)3+.! )).8+8+! *+-N&/+*)! 0:-5)(+*!
0)100',,+*)+8.&0021*X! (&1! 3A./),8201! 3+.(&1'.)021! (+01*+! 1+(+3AA-1)! *''*)!
))1*!0:-5)(+*!;&,8+!+&,2E01&!1)..)!+.21).X!)*!N&'()*++,!',!0';+.&0!*++1*230E*21!
/+! (++5++1! &(4'-8&*28! M'11&&.,)! 0E*216! K+52! 1))! *A,+! *'&(2N! T''()! /+! (2/+.!
0:-5)(+! 0)100',,+*)+8.&0021)5+! (++8)1X! ,A&*)01! T''()1! ',! 1+(+1!
()*++,0E*21*)! *+, 0.+1!N&'()*++,&! .:44;&,8! *+-N&/+.)! 76$! |C05! /+! 12-2(++5++1!
;&,8! 76#! |C056!Soome gaasiettev›tte s›nul on ettev›tete keskkonnateadlikkus 
sedav›rd k›rge, et biometaani tarbimine nŠitab t›usu ja see on kasvav trend. 
 
T)..)! 3:&(+.21)5+! +-3)1*+(&1)01! 0''1*+*&! .&1+*+N).X! 021! *''8)*28!biometaani	
  
müügihinnaks	
   võeti	
   maagaasitanklas	
   oleva	
   surugaasi	
   hind! &.(+!
0A&N)(+012*+X!02&8!0''1!+0*1&&1&(+012!/+!3:-52*+125+!/+!*++,8+*2,+!0224())*-&!
;&,,+.)!\Z6$O$!|CK( #^6!Sel juhul on!*+,0.+1!.:44*+-N&/+.)!N&'()*++,&!/+!(++5++1&!
;&,8! 1+(+! \Z699=! |C05X! );0! Z6DDO! |CK(#^X! 02,+! N&'()*++,&.! +0*1&&1&(+012! )&!
'.)6!T) l.&1).!/2;2.!tulud	
  ei	
  ületa	
  kulusid	
  ja nendel	
  tingimustel	
  ei	
  tasu	
  projekt	
  
realiseerimist.!
Biometaani	
   tootmise	
   turu	
   tõrkeks	
   on	
   konkureerimine	
   surumaagaasi	
  
hinnaga,! (&..)! +&,20)1)01! *+-,&/+01! <)1*&11)! ',!LT! <)1*&! w++1! /+! (&1! ',!
.:44*+-N&/+.)!\1*!0''1!0:&0&8)!(+0128)5+^!<)1*&1!769!0'-8+! '8+3+(!02&!T''()1!
\3+1*+3+.*!Z699=!|C05!/+!76#!|C05^6! 
Kui	
  biometaani	
  müüa	
  surugaasiga	
  võrdse	
  hinnaga,	
  siis	
  biometaani	
  
tootmine	
  ei	
  ole	
  tasuv	
  ja	
  see	
  on	
  ka	
  põhjus,	
  miks	
  Eesti	
  turul	
  täna	
  biometaani	
  
ei	
  toodeta.	
  
<).*''828! ,A&*)1! *''828! N&'()*++,&! '(+;&,8! /AAN! 0)10(&1).*! 1+(+11)!
122-21/A-02X!02&!T+01+(++!0)10(&,)!N&'()*++,&'(+;&,86!?2&!*''*+!N&'()*++,&!
+&,2.*!/AA*()*)1*X!1*!;+,0)02.2!',!'.)(+*2!3:&!3A-+3+*+12!42;2.!&1)5&!4'1&*&&3,)X!
',!N&'()*++,&'(+;&,8!3A&01)(6!@+!3+1*24&8&X!02&!*''*+!N&'()*++,&!+&,2.*!1&.'1*X!
1&&1! ',! '(+;&,8! 0:-5)(6! T+(2*&! ',! 122-*)1! N&'5++1&/++(+8)1! N&'()*++,&!
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'(+;&,8!3A&01)(!/+!3A&0)1*)1!/++(+8)1!122-)(6 !?2,+!,A&8&1/++(!',!+..+!7!`p!
).)0*-&.&1)! ,&(&3:&(121)5+X! 1&&1! /AAN! N&'()*++,&! '(+;&,8! T+01+(++! /+! *)&1*)!
-&&0&8)5+!3:--).8)1!,),8)!122-)(+!N&'()*++,&! '(+;&,,+!3+;)(&0026! !@'',&1*).!
#X! $! /+! D! /+! *+N).&1! =! ' ,! *''828! N&'5++1&! '(+;&,,+8! T+01+(++.X! /+!s;),8+*28!
?2,&,5-&&5&16! P&&(+1)1! /+52,)3+8! 0+4&*+.&02.28! 0)10(&1).*! /A-5(&1).*f!
)**)3+.(&1*21!F[X!);&*21!="[X!3:-02!E;),8+(&,)!O[X!(228!02.28!$[6 !

 
Joonis 3. Biometaani omahind Saksamaa, 1 Nm3 on keskmiselt energiat 10 kWh, seega korrutades 
joonisel toodud maksumused 10 saame tulemuse eurosentides Nm3 kohta. 

 
Joonis 4. Biometaani omahind Saksamaa, , roheline Ð maagaasitrassiga liitumiskulu vahemikus: 0.05-
0.09 eur/Nm3, punane Ð biogaasipuhastuskulu vahemikus: 0.14 Ð 0.18 eur/ Nm3, sinine Ð biogaasi 
tootmiskulu vahemikus: 0.27 Ð 0.54 eur/ Nm3 (Allikas: Dinkloh ettekanne WBC-l) 
1 
 

 
Joonis 5. Biometaani Opec ja Capex †hendatud Kuningriigis (Allikas: Lucy Hopewood ettekanne 
WBC, ARIP 2011.) 
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Tabel 9. Biometaani toetus †hendatud Kuningriigis (Allikas: Lucy Hopewood ettekanne WBC, ARIP 
2011.) 

 
 

Biometaani tootmise ja turustamise toetusmeetmed  
 
Biometaani tootmiseks peab tegema rohkem kulutusi, sestap tuleb tema 
tootmist Ÿhiskonnal toetada. 
 
?A)1'.)3+1! 4)+*E0&1! 3++*.)()! 3:&(+.21&X! (&1! (228+01&8! N&'()*++,&! *''*(&1)!
*+123+01X!1*!*''*/+.)!4)+01!&.(+!0A&N)(+01 2*+!'.)(+!(EE5&;&,,+01!7 !|CK( #X!);0!
76$!|C05!/+!0''1!0A&N)(+0125+!',!1))!76 O8!|C05!6!

Toetused  
 
<1&(),)!3:&(+.21! ',! *')*21)8X!0+1!&,3)1*))-&,52*')*21X! (EE5&;&,,+! *')*21!3:&!
(:.)(+8X!0'(N&,))-&*2,+!*A&),8+3+*)!())*()*)5+!0'52!3AA-*21+;).+!2.+*21)1X!
.+;),8+(+01!(2,+ R0+,+!8&.)((+*!\ 4'.)!*+,0.+&8!4'.)!1:&820)&8X!4'.)!1:&820)&8!
4'.)! *+,0.+&8^6! <)1*&! %&'5++1&! L11'*1&+*1&'',! ',! 0''1*aa1! <LT! `)*++,0E*21*)!
*aa-E;(+5+! *)&,28! `?` R.)! )**)4+,)028! 0'002! V+ ! DZ! ())*()01! /A-5(&1)! <b!
)).+-3)4)-&''8&! *')*21())*()*)! -++()1X! *A41)(+8! ())*()*)! )**)4+,) 028! ',!
+..+!.+)*+3+8!Hs!`:,21!`&,)0!3))N&.);).* O6! 

KŠibemaksuvabastus 
s01!3:&(+.21!(22*+!N&'()*++,&!*''*(&,)!*+123+01!',!3+N+1*+8+!1))!
0A&N)(+0121*X!1).!/2;2.!'.)01!;&,8!.:44*+-N&/+.)!76$!|C056!!

Biometaani mŸŸgi hinna otsetoetus kohaliku omavalitsuse poolt 
B''*1&! N&'()*++,&! )82.252! 4:;&,)N! 4+./210&! *25)3+*).! /+! 3+-+0+*).!
'(+3+.&*121*).! 0'(N&,))-&*2,+! ).+,&0)! 0:-5)! 0)100',,+*)+8.&0021)5+X! (&1! ',!
.2N+,28! *')*+8+! 0';+.&002! N&'()*++,&! *''*(&1* 6! %&'()*++,&! *''*(&1*! (&**)!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
O!p)Nf! ;**4 fCC(',21(&,)0 6)) C8'V2(),*1 C<LTt()*++,0S*21)8 tFtbS;&0)t '/+ t"FZD7"648M!
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*')*+8)1! )&! '.)! 3:&(+.&0! *A,+1)1! *2-21&*2+*1&'',&1! 1++32*+8+!4E1*&*+*28!
))1(A-0)!*++1*23),)-5&+!'1+0++.2!122-),8+(&1)01!*-+,14'-8&16!!

Maagaasi hinna t›us 
! s;)01! 3:&(+.21)01! ',! *:1*+! 12-2(++5++1&! ; &,8! N&'()*++,&! '(+;&,,+!
*+1)().) 6!L2*'-!)&!4)+!1)8+!3:&(+.21*!.A;&(+!D!++1*+!/''012.!)-&*&!*:),A'.&1)01X!
1))!)&!'.)01!0+!:&5.+,)!,),8)!12;*)1X!0)1!',!&,3)1*))-&,28!12-25++1&!1:&820&*)11)!
/+! *+-&1*211)6! n5+.! /2;2.! *2.)01! *+'.&1*)1*! 4.++,&8)1*! *2-2'1+.&1*).)! )**)! *)+*+8+!
4&&1+3+.*! 4&0+! +/+! /''012.6! <LT! `)*++,0E*21*)! *aa-E;(+! $! -&&5&! E.)3++*)1!
+,+.EE1&*&!()*++,0E*21*)!*')*21*)!10))()! ,),8)1 !-&&0&8)1!/+!1)..)!*2.)(21)8!',!
0'0023:*3+.*!*''828! *+N).&*)1!7Z!/+!776!\<LT!$!-&&5&!E.)3++8)!.0!#FR$7 !̂

?:&5&1!4 +,+.EE1&*28!<b!-&&5&1! ',! ()*++,0E*21*)!0+12*+(&,)!*-+,14'-8&1!
.)3&,28X! 1))! ',! 1).5)! poliitiline	
   prioriteetX! (&1! 3A./),82N! 1*-+*))5&.&1*)!
))1(A-0&8)! 1)+8(&1)1! /+! ,),8)! ))1(A-0&8)! 1++32*+(&1*! *')1*+3+8! )-&,)3+8!
())*()8X! ,&&! toetused	
   biometaani	
   tehnoloogiate	
   välja	
   arendamisele,	
  
tootmisele,	
   väärindamisele,	
   edastamisele,	
   kui	
   tarbimisele! \()*++,0E*21*)!
1:&820&*)!soetustoetus^X! N&'0E*21*)!maksusoodustused! \3+N+1*21)8X! ZR
0E*21)+0*1&&1X! ZR0A&N)(+01^X! ,&&! *2-52! -)52.))-&3+8! ())*()8! \-';).&1)8!
-&&5&;+,0)8^X! &,3)1*))-&,52*')*21)8X! *+-&1*2! +-),8+(&1)! *')*21)8X! 1*+,8+-8&*)!
0+12*+(&,)!02&!0+!3+N+*+;*.&028!())*()86! 

<)1*&! '.20'-8+!&.()1*+N!+&,2.*!7! ())8)f!N&'()*++,! (''*'-&0E*21),+! ',!
0E*21)+0*1&&1&3+N+6!T)..)!E;)5&!0';*+!',!+5+!+3+.8+*28!+-3+(21*X!)*!0E..+4!',!*+!
+0*1&&1&3+N+! 1),&X! 02,&! 0))5&! N&'()*++,&! *''*(+! ;+00+NX! 0E..! 1&&1! .)&*+01)! 0+!
4:;/21! N&'()*++,&! 0E*21)+0*1&&1&5+! (+0121*+8+6! %&'5++1&1*! 1''/+*''*(&1)5+!
*A41).*! ,&&! /2;*216! `:,)! ++1*+! ))1*! '.&! *2-2'1+.&1*).)! A-&4.++,)! /+!
&,3)1*))-&(&1'*121)&8! *);)1! *)+8+X! )*! N&'5++1! 02&! *++1*23+1*! +..&0+1*! *''8)*28!
N&'0E*21!/+!1)..)1*!(22,8+*28!1''/21),)-5&+!',!+0*1&&1&3+N+86!>-+0*&.&1).*!)&! '.)!
22)8X!?n?!&,3)1*))-&,52*')*21)5+X! -+/+*28!N&'5++1&/++(8!\L-+3)*)X!H&12X!P&,,&^!
*aa*+,28! 3)).! ++1*+*0&X! 02&! <)1*&! `+012R! /+! i'..&+()*! 0A1&*.)N! N&'5++1&!
(++5++1&,+! /+! ,:2+N!N&'5++1&1*!*);*28!*'+1''/+! ))1*!+0*1&&1&X!),+(5&!3)).X!&1)5&!
N&'5++1&! *''*(&14-'*1)11&! /+'01! *''8)*28! 1''/21*! \0AA-&*&*)! 1''/),8+(&1)01^!
*+;)*+01)! +0*1&&1&5+! (+0121*+8+6! `+0121*+(&,)! *'&(2N! 0224())*-&! +.21).! /+!
02,+! N&'5++1&1! ',! V+! 4''.)! 3A;)(! ()*++,&X! *2.)N! 1+(+! 1'' /21;2.5+! 1++(&1)01!
3:--).8)1! (++5++1&5+! 4:.)*+8+! 1)8+! 0+01! 0'-8+! -';0)(X! (&1*:**2! 1+(+!
(+012(AA-+!/22-)1!*2.)N!*)5).&0!+0*1&&1!N&'5++1&.)!0+01!0'-8+!0:-5)(6!H.20'-8!
',!1)8+!0+;)*&1)(X!)*!?n?!&,3)1*))-&,52*')*21!'.&!)**)!,A;*28!)).0:&5)!0';+.&0)!
0+*.+(+/+8) ! /+! 0+250E**)3:-028)! E.)! 3&&(&1)01! 0';+.&0).)! *++1*230E*21*).)6!
T)..&,)! ' .20'-8! /+!0'5)(21 X!021!E01!(&,&1*))-&2(!*')*+N!/+!*)&,)! (+0121*+NX!)&!
*)0&*+! 0E..! E;)10&! 3:&(+.&021! &,3)1*'-&1! (&,5&*! 21+.821*! ))1*&! -&&5&X! *)(+!
(+0124'.&&*&0+! /+! N&'0E*21*)! *')*+(&1)!3+1*26!},,)01! ',! <?! `+0128&-)0*'-++*!
3:*,28! 1)&120';+X! )*! N&'5++1&! ?K! )&! '.)! 1+(+! (&1! (++5++1&.! /+! 1))5+! 0+! 0+'N!
.''8)*+3+1*&!N&'5++1&1*! *''8)*28! 1''/21),)-5&+! 0E*21)+0*1&&1&5+! (+0121*+(&1)!
+.216!!

T)..)1! 10)41&1)1! *)5).&02.*! 4))5).82N! ))1*&! *A,+1)! )**)3:*.21)! E01!
122-)(+*)1*! 0'(&1*210&3&8)1*! N&'()*++,&! *2-2.! &,3)1*))-&(&1)01!Y! 42282N!
&5+1252,)! 0&,8.21*2,,)! /+! 21+.821X! )*! (&,5&5&! 0'002.)4)! /+! .2N+821! -&&5&! 4''.*!
0);*&N6! n.(+! +3+.&02! 1)0*'-&! /+! B&&5&0'52C)-+0',8+8)! +3+.&02.*! 4+02*+3+!
0&,8.21*2,8)*+X!21+.821)*+X!4E;),82(&1)*+! /+! ))102/2*+!)&! '.)! .''*21*X!)*!<)1*&1!
N&'()*++,&!0+12*+(&,)!(''*'-&0E*21),+!*'&(&(+!;+00+016!  
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Biometaani toetusmeetmed valitud EL riikides 
i)&1+.*! ',!1+(+3AA-1).*! '.2.&,)! ,a!E.8&1)! *)+8.&0021)! *:1*(&,)! /+! *+-N&/+!

;+-&(&,)6! 
Tabel	
   10.	
   W&10++.R! /+! (+/+,821.&028! ())*()8! N&'()*++,&! /+! (++5++1&! 0+12*+(&1)!
1''821*+(&1)01! *-+,14'-8&0E*21),+! 3:--).828! $! <b! -&&5&1 ajavahemikul 2000-20106! ?2-1&&3&1!
/+C3:&!j<k!*A;&1*+*28!())*()8!',!)**)4+,)028X!(&1!',!-+0),8+(&1).6 	
  

*""< , 9++6+, U'0*>$2, /2%02922, F*228$2, H&&*0$,

92%0'
2820+6,

Y",0U345<$%,#%:.$.+.:.%0U345<.035""5"6.%KL22<+$<5%
X,55""+5<3<%0U3453<6.% _%

%
_%

%Y",0U345<$%,#%0U345<.035""5"53%K.N.53.34$% _%
% %

_%

Y",:<3..#%,#%0U345<.035""5"53%K.N.53.34$% _%
_%A04#"%&'(78%
;"0<#$.3.05<E%

%
_%

Biometaanile	
  on	
  kehtestatud	
  madalam	
  käibemaks	
   E	
  
% % %

:<3..#6..5"5L"$40"3<%/4-3"$<+<%:.054$<%/.%3.54$<%
.+.#$.:"#< % E	
  

% %
_`%

R..6..5%,#%0U345<.035""5"53%K.N.53.34$%
%

_%A04#"%&'(>8%
<"%;"0<#$.3.E%

%
_%̀̀ %

I43,:.05 %
%

_%
% %='D%KL22.%K1-<:%34+<N%<33<KL33<+%:.053.%34+4:.0548%04"%

<33<KL33<%0.543.N%aM@%.43,5"$%
% % %

_%
<X<03""K5<%0U345<0.54345<6.%443<%.43,$<8%:"++<%aH&%
-<"3:<3<%3.5<%,#%.++.%(&'%6]0:%0,-3.%%:.$.+.:.$%
:.054:112.$P %

% % %
_%

*'>'>+
C'82*0$
&&;$6,

Biokütuste	
  müügi(asendamise)	
  kohustus	
   E	
  ***	
  
	
  

E	
  
%

taristu	
  arendamise	
  kohustuslikkus	
  ja	
  taristu	
  arendamise	
  
tehniliste	
  ning	
  seadusandlike	
  tingimuste	
  kergendamine	
   E	
  

% % %2,-<+"5<$%;12"3,+45<23"X"0..$"$%
% %

_% _%
3,<345<$%3,,$<34$%3..534K<#<26".+<%

%
_% _%

%3..534K<#<26".%0K,,$"$%A9@a%b%32.$.N+<%62<<#%
c<23"X"c.3<5E%

% % %
_%

@..5"KL264%,;<2..3,2%;<.N%X"#.#35<<2":.%7'D%
6..5"KL264%U-<#$45<6.%5<,34$%04+4$<53%

%
_%

% %
%3,,$<3.K.%N",6..5"%;4-.53.:"#<%N",:<3..#"05%/.%
/4-3":"#<%:..6..5"KL204%,#%<<+"53.34$8%04"%N",6..5"/..:%
,#%:..6..5"KL264%32.55"%U-<#$45<+<%+1-<:.+%04"%('%0:P%

%
_%

% %
	
  

^#K<53<<2"#643,<345<$%N",0U3453<%3,,3:"55<.$:<3<%
2./.:"5<05% _% _% _% _%

*2>$0*',
2>+;6
29$;+,

soodustused	
  ja	
  toetused	
  metaangaasiliste	
  sõidukite	
  
ehitamiseks	
   E	
  

% % %:<3..#6..5"%3.#0+.3<%2./.:"5<%3,<345% _%
% %

_%````%

"#K<53<<2"#643,<345<$%N",0U3453<%5L"$40"3<%5,<3.:"5<05% _%
% % %;4-.53455<.$:<3<%/.%KL264U-<#$453<%2./.:"5<%3,<345% _~~~~~! _%

% %,26.#"+"53<%/113:<3<%6..5"53.:"5<%5<.$:<3<%<-"3.:"53%% _~~~~~!
% % %2<6",#..+5<$%/.%0,-.+"04$%3,<345<$%N",6..5"%3,,3:"5<%/.%

0.543.:"5<%+."<#$.:"5<05P% E	
  
% %

_%
~!\3A;),8+8+!E01&0&1&02!*2.2(+012!\02,&!FZZZ!T<?!++1*+1^X!02&!&1&0.&0201!0+12*+(&1)01!0+12*+*+01)!M&-(+!
+2*'*X!(&1!0+12*+N!N&'()*++,&!3:&!12-2(++5++1&!
~~!(+8+.+(!(+01!3:--).8)1!M'11&&.0E*21*)5+!
~~~!!*2.)(+1!"Z[!N&'()*++,&!1)5+(&1)!0';21*21 !
~~~~!B+;+.&,)!*')*21!\02,&!#Z[!0'52&,3)1*))-&,521*^!GKw!*+,0&(&1/++(+8)!/+!N&'()*++,&!*''*(&1/++(+8)!
-+/+(&1)01!
~~~~~!*)5)(&1*!'.&!22-&,52!4-'/)0*&!*')*21)5+X!)&!'.)!-)52.++-1).*!+,*+3!*')*21!!
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?2&!())8&+X!&,&()1)8!/+!+-3+(21.&&8-&8!/A-/)4+,2!3+.521*+3+8!0+!+,*28!$!
-&&5&!0'5)(21&!0''1! )**)4+,)02*)5+! ,)&1*! '1+!<)1*&1! -+0),8+8+! /+!A-+! ,A&8+*)1X!
(&1! <)1*&! 1)..)1*! 0+12! 1++NX! 1&&1! 3:&N! .''*+X! )*! 1))! *))(+! /:2+N! 0+!
4'.&&**);,'.''5&8)!*aa.+2+.)!/+!1)8+0+282!1*-+*))5&+*)!/+!*)5)3210+3+8),&6!!
K+52!*+N).&*)1*!7Z!/+!77!,A;*2NX!',!),&(!())*()&8!3A./+!*aa*+,28!L21*-&+X!02&8!
),&(! ', ! ,)&8! -+0),8+ ,28! B''*1&6! ! T+01+(++.! ,&,5! n*++.&+.! ',! ())*()&8! ),+(!
3A;)(!3:-81).*6!iA;).)4+,23AA-1).*!',!0:&5&1!,)./+1!-&&5&1!+&,2.*!7!())8)!1+(+X!
16'6! &,3)1*))-&,52*')*21! N&'5++1&! *''*(&1)01! ,&,5! #! -&&5&1! ',! N&'0E*21)8!
(+8+.+(+!3:&!Z!0E*21)+0*1&&1&(AA-+5+6 
 
Tabel	
   11.	
   >);()8! /+! 3+N+*+;*.&028! ())*()8! N&'()*++,&! /+! (++5++1&! 0+12*+(&1)!
1''821*+(&1)01!1:&820&0E*21),+!$!<b!-&&5&16	
  !
*""< , 9++6+, U'0*>$2, /2%02922, F*228$2, H&&*0$,

(2?2*
2#*8$%

'6,
28C2*
'0+6,

dY",OaM@e%%3ff624;;8%04-4%%044+4K.$%6..5"3ff5345<%
<5"#$./.$%/.%N",6..5"/..:.$<%,;<2..3,2"$P%9ff624;"%
<<5:120%,#%+<"$.%-1"$%/.%3ff3.K."$%+.-<#$45"%0""2<53"%
0.5K.K.+<%N",:<3..#"%3ff5345<+<%/.%3424+<% _%

% % %0.33<K%/.%:"3:<0U+6#<%3<<:.%K.+6453.:"#<%:<<$".%
;,,+3 % _%

% % %92.#5;,2$"<33<KL3<3<8%.43,:UU/.3<%/.%3.#0+.0<33"$<%
,;<2..3,2"3<8%,:.#"0<%/.%,35453./.*)!0,,+"3.:"#< ! _%

% % %:..6..5"3.#0+.3<%.K.:"5<%+.".4+.345+"0%0./.53.:"#<%
:<<$".%;,,+3% _%

% % %%"#X,;1<K.$<8%dG"##.L-0%;4-3.05e%/.%51153K.%
32.#5;,2$"%0.:;..#".3<%+1N"K"":"5<P% _%

% % %,5.+<3"%:..6..5"5L"$40"3<6.%.43,#1"3453<+%#"#6%
<5"#<3"%5<++<3<<:.+"53<%<33<0.##<3<6.%0,#K<2<#35"$<+%
/.%#1"3453<+% _%

% % %^#":<53<+<%L;<3.3"%5;<35"..+5<3<+%0,,+"3453<+%
:..6..5"5L"$40"3<%3,":":"5;L-":L33<"$8%KL":.+$.3"%
3<-.%3<53O%/.%L;;<5L"3<% _%

% % %<33<KL33<$8%0<5%3<6435<K.$%:..6..5"3.#0+.3<%3424+%
;.04K.$%3,<3453%A5-%,$.K.:.+3%3.#0":"53E%3"#6":45<+8%
04"%0+"<#3%;.#<N%,:.%.43,+<%0+<<N"5<%K.53.K.%
3.#0+.,;<2..3,2"%+,6,6.%%

%
_%

% %3.543.%;.20":"#<%aM@%.43,$<+<%;.+/4$<5%+"##.$<5%/.%
;2",2"3<<35<$%5L"$42./.$%+<##4/..:.$<58%
2.4$3<</..:.$<5%/.%;.2K+.<K.$<%3<2:"#.+"$<5%,#%#3%
<2.+$"%3.05,2.$.%aM@%3.05,$<+<P%%

% % %
_%

0<500,##.-,"$+"04%5L"$40"%5,<3.:"5<%3,<345<%Ac+<.#%
K<-"c+<%;2<:"4:E8%L-43.:.05%<2."5"04"$%K.-<3.:.%
,:.%.43,5"$%0U345<51153+"0<%/.%3..534K.++"0.3<53%
3,,$<34$%0U345<"$%0.543.3.K.3<%.43,$<%K.534P%
9,<3453%:.053.05<%5<++"53<%5L"$40"3<%5,<3.:"5<05%
:"++<%aH&%-<"3:<%3.5<%,#%K1"05<:%04"%(&'%6]0:%#"#6%
:"5%0.543.K.$%3..534K0U345<"$%A5-%N",:<3..#EP%
J2."5"08%0<5%5,<3.5%5.2#.53<+<%3"#6":453<+<%K.53.K.%
.43,%./.K.-<:"045%(P.;2"++"53%&''C%b%)'P/44#"#"%&''B8%
5."%2""6";,,+5<3%3,<3453%('%'' '%*JT%A;"543%U+<%('''%
JZQEP%%

% % %
_%

!
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Biometaani	
  maagaasivõrgus	
  kasutamiseks	
  vajalike	
  investeeringute	
  
maht	
  Eestis	
  
Kogu biometaani potentsiaali kasutusele v›tmiseks (380 mln Nm3) vajaminev 
investeeringutoetuse maht (50% CAPEX) juures on  suurusjŠrgus kuni 500-600 
mln !.  
 
K+52!)).,)3+*)1!4)+*E00&8)1!0&-/).8+1&()X! ',! '.2.&1)01!*2-2*:-0)01!N&'()*++,&!
*''*(&1).!*)(+5+!3:-83AA-1)!*''*)X!);0!12-2(++5++1&!'.2.&1).*!'8+3+(!;&,86 !
 
T)..)! *2-2*:-0)!2.+*21!1:.*2N!)).0:&5)!N&'()*++,&!*''*(&1)!1&1),8&*)! ;&,8+8)1*6!
?2,+!/AA*()*)X!/AA0&8)! /+!0:-3+.1++821*)!42;2.!3:&N!1&1),8&*)! ;+,0)02.201! '..+!
+&,2.*!*-+,14'-8&02.2X!1&&1!),)-5&+02.*22-&8)!0+13+*+(&1).!',!02.201!0+!*''-+&,)!
;&,86!!
 
50%	
   investeeringutoetuse	
   puhul	
   saavutab	
   biometaani	
   näidisprojekt	
  
positiivse	
   puhta	
   rahavoo	
   5	
   aastal,	
   sisemise	
   tulumäära	
   15	
  %	
   ja	
   positiivse	
  
puhta	
   nüüdisväärtuse	
   (i+N).! 7"^6! @2;2.! ! 02&! (EE+! N&'()*++,! *A,+1)!
12-2(++5++1&! ;&,,+5+! \Z6$O! |CK(#! \hZ699=! |C056̂! i ''()! 1&&,0';+.!
&,3)1*))-&,52*')*21)! 3+/+821)X!)*!3:**+!0+12*21).)!0'52 !N&'()*++,&!4'*),*1&++.!
);0!1&&1!#FZ!(.,!K( #!N&'()*++,&6!<1&+.51)*)!+-32*21*)!0';+1).*!',! 122-21/A-521!
500-600!(.,!|6 !!
 
Tabel 12. 90% investeeringutoetuse puhul saavutab biometaani nŠidisprojekt positiivse puhta rahavoo 
5 aastal, sisemise tulumŠŠraga 15 % ja positiivse puhta nŸŸdisvŠŠrtuse. 

HUXUBWWY, , , , , , ,

U20*2, .43. , .43A, .43N, .43J , .43=, .43O,

;<2",,$ % % ( % &% ) % =% 7%

T.54:%<##<%:.05<% '%% '%% O(==8=>?%% O(=78?(>%% O(=)8=&7%% O(=(8)7(%%
I:,23"5.35",,# % ' % ' % (C)8?CC% (C)8?CC% (C)8?CC% (C)8?CC%

Q.-.K,,$%
12"3<6<K45<53%
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Q.-.$%5"55<% % =8'B=8CB'% % % % %
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Q.-.K,,$%
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0,004%
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:$&9+*22;$,*&&*9$0+,12,*2>?$9$0+,0&*0$228@9212;6'08$%'6,
9)1'6 ,
 
Biometaani tootmisega ja tarbimisega kaasnevad mitmed avalikud hŸved 
nagu kohaliku taastuvenergia tootmine hajaenergeetikas, energiajulgeoleku 
suurenemine, s›ltumatus kliimast (tuulest, pŠiksest ja veetasemest), 
regionaalne tasakaalustatud areng, lisandub 700-800 tšškohta, 
p›llumajanduse mitmekesistami ne, s›nniku kŠŠritusjŠŠgi haisuvaba 
levitamine, vŠhem reostust pinnasesse, pinna- ja p›hjavette, vŠiksem 
iseeneslik metaaniheide, vŠiksemad ›huheitmed v›rreldes fossiilsete 
kŸtustega, kŠŠritusjŠŠk kui mahevŠetis. Kui need avalikud hŸved arvutada 
rahalises vŠŠringus, siis Ÿhiskond saab kaudselt kasu 380 mln Nm3 
biometaani tootmisest 271 mln !/a.  
 
?A)1'.)3+1! 4)+*E0&1! 0&-/).8+*+01)! N&'5++1&! 1'*1&++.R(+/+,821.&028! (:/28!
3+.80',8+8)! 0+24+6! i22+01)! 3A./+! N&'()*++,&! *''*(&1)! *)-3&0.&0! 0+12!
E;&10',,+.)X!&5+!(:/2!0';*+!*22+01)!3:&(+.21).!;&,,+,52.&,) !/+!-+;+1!(::8)*+3!
+3+.&0! ;E3) X! ,+52! 1++(+*+! /AA,28! *2.2X! 3AA-*21)! *:21! 3:&! A-+;'&*28!
0)100',,+0+;/26 ! i''()! 1&&,0';+.! 1)'1)8! *)&1*)! 3+.80',8+8)5+! /+! 1))/A-).!
N&'()*++,&!*''*(&1)!3AA-*21+;).+X!(&1!1).5&*+N!1)..)!3+.80',,+!(&*()*+;2.&121*6!
 
%&'5++1&! *''*(&,)! /+! *+-N&(&,)! ',! (&*()*+;2.&,)! /+! R122,+.&,)6! T)8+!
(&*()0)1&121*! 1++N! 0&-/).8+8+! 1)'1*)! 0+282! *)&1*)! 3+.80',8+8)5+6!%&'5++1&!
3+.80',8! ',! *&;)8+.*! 1)'*28! *)&1*)! +.+8)5+X! sellel on ,A&*)01! *25)3+8! 1)'1)8!
),)-5))*&0+! /+! ),)-5&+4'.&&*&0+X! 0)100',,+0+&*1)X! /AA*()0A&*.21)X!
4:..2(+/+,821)X! -)5&',++.1)! +-),52 ! ,&,5! *)+821R! /+! +-),821*)5)321)5+6!
@A-5,)3+.*! ',! ,A&8+*28X! (&..&,)! ',! N&'5++1&! *''*(&1)! /+! 0+12*+(&1)! (:/2!Y! /+!
E;*.+1&!0+!1)..)!*A;*121!))1*&!)-&,)3+*)1!).23+.80',8+8)16!
	
  
Biogaasi	
   tootmise	
   energiapoliitilised	
   seosed	
   3A./),823+8! 0';+.&0)!
*++1*23),)-5&++..&0+*)! 0+12*21).)3:*21X! ! (&1! 3A;),8+N! 1:.*2321*!
&(4'-*0E*21*)1*6! T+(2*&! )8),8+N! N&'5++1&! *''*(&,)! ;+/2*+*28! ),)-5&+*''*(&1*X!
(&1! )&! 1:.*2! &.(+1*&02'.28)1*! \vN&'5++1&! *''*(&,)! )&! 1:.*2! *22.)! *25)321)1*! 3:&!
4A&0)1)! 4+&1*(&1)1*! 3:&! 3))*+1)()1*j^X! (&1! '(+0'-8+! *+5+N! 1*+N&&.1)(+!
),)-5&+*''*(&1)6! %&'5++1&! 1++N! 0+12*+8+! ).)0*-&! /+! 1''/+! *:;21+01!
0''1*''*(&1)01!\0+12*)52-&5+!E.)!FD[X!4).5+.*!1''/21)!/+!).)0*-&!)-+.8&!*''*(&1).!
)&! '.)! 0+12*)52-! E.)! ! $Z[^6! i2.)3&021! ',! 3:&(+.21! 42;+1*+*28! N&'5++1&! );0!
N&'()*++,&! (EE+! (++5++1&3:-02!3:&!0+12*+8+!1)8+! *++1*23+! (''*'-&0E*21),+6!
KŠesolevas tššs on eeldatud, et biometaani kogupotentsiaalist (380 mln Nm3) 
kasutatakse 20% soojuse- ja elektri koostootmiseks (74 mln Nm3) ja 80% 
mootorikŸtusena (304 mln Nm3).  
  
Biogaasi	
   tootmise	
   keskkonnakaitseline	
   aspekt	
  3A./),82N!M'11&&.1)*)!0E*21*)!
0+12*+(&1)! /+! 1)..)5+! 1)'1*23+! \:;2^1++1*)! 3A;),)(&1)1X! 1+(2*&! 3A;),)3+8!
0+132;'',)5++1&8)! )(&11&'',&8! 4:..2(+/+,821)1*6! %&'5++1&! *''*(&1)!
0AA-&(&1/AA0&!1++N!0+12*+8+!3A)*&1),+X!021/22-)1! ',! '.2.&,)!.+'*+8+!1)8+!*+&()!
0+1324)-&''8&.X! (&**)! 1E5&1).6! ?AA-&*+(+*+! .A5+! .+'*+(&,)! 4:;/21*+N!
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)N+()).8&3+*! .:;,+4-'N.))(&X! 02&8! N&'5++1&! *''*(&1).! *)00&3! 0AA-&(&1/AA0! )&!
;+&1)! .+'*+(&1).! /+! '(+N! 1+(+3AA-1)&8! v›i omastatavuselt paremaid 
3A)*21'(+821&!kui!1:,,&0!3 :&!.A5+6!<-&,)3+*)!22-&,52*)!+.21).!4+-+,)N!*+&()8).)!
*'&*+&,)*)!0A**)1++8+321!0AA-&(&1/AA5&1*!&1)5&!02,&!7Z[!3:--).8)1!.A5+5+6!!
	
  
Biogaasi	
   seos	
   jäätmemajandusega	
   1)&1,)N! -)'3))1)**)! 0+12*+(&1)1! N&'5++1&!
*''*(&1)01X! 1+(2*&! ',! N&'.+52,)3+8! /AA*()8! 1'N&3+8! 1&1),8&8! N&'5++1&!
*''*(&1)016!T))*:**2!)&!1++!:&5)01!4&8+8+!N&'.+52,)3+*)!/AA*()*)!(+114:.)*+(&1*!
'.()/AA*()*)! 1))1! 3:&! )-+.8&6! %&'5++1&! *''*(&1*! 3:&N! 3++8).8+! 02&!
/AA*()0A&*.21.+;),821*!R!+,+)-''N,)!0AA-&*+(&,)!);0!N&'5++1&!*''*(&,)! ',!E01!
)M)0*&&31)(+&8!N&'/AA*()*)!0A&*.)(&1)!!/+!),)-5&+01!(22,8+(&1)!*);,'.''5&+&86! !
	
  
Biogaasi	
   põllumajandusega	
   seotud	
   mõju! 1)&1,)N! ! *+;)1:,,&02! .+821*+(&1)!
3+/+821)! 0+82(&1)1X! 02,+! 1))! +1),82N! 3)8).+! 0AA-&*+(&1/AA5&5+6! s;*.+1&!
0A&*.)(&14-'*1)11! .&;*121*2N6! %&'5++1&! *''*(&1).! ;A3&3+8! 1:,,&021! '.)3+8!
2(N-';21))(,)8! /+! 4+*'5)),&8! ,&,5! 3A;),)3+8! 02.2*21)8! 0AA-&(&1*!
1''821*+3+*)! 4-)4+-++*&8)! '1*2016! b&1+01! 3A;),)N! 3:&(+.&02! j()*++,(+012k!
-&106! ! %&'5++1&1)0*'-&! +-),5! *''01! 0++1+! (++(+/+,821)! (&*()0)1&1*2(&1)! /+!
4+0201! *A&),8+3+*! *2.2! 4:..2(+/+,821*''*/+*).)!
),)-5&+*''-+&,)C),)-5&+*+&()8)!0+13+*+(&1).X!(&8+!,A&*)01!3A)*+*+01)!N&'5++1&!
*''*(&1)! 0AA-&*21/AA5&5+6! T+(2*&! (&*()0)1&1*+01! 1)..&,)! +-),5! )-&,)3+*)!
4:..202.*22-&8)!0+12*+(&1*!,&,5!22*)!),)-5&+02.*22-&8)!0+13+*+(&1*6!
	
  
Biogaasi	
   tootmise	
   regionaalpoliitiline	
   mõju	
   1)&1,)N	
   3A&0)+12.+*)!
(&0-'5++1&3:-028)! +-),8+(&1)1! /+! (+8+.+(+1! 1''/+),)-5&+! ;&,,+1! ,&,5!
(++4&&-0',8+8)! *A&),8+3+1! *aa;:&3)16! %&'5++1&! 0+12*21).)3:*2.! ',! '(+! '1+!
4+-)(+! ).20)100',,+! .''(&1)1! /+! 1)).AN&! 4&&-0',8+8)! 122-)(+!
0', 02-),*1&3:&()! *+5+(&1)1! \,*! ! 3A&01)(! .:;,+4-'N.))(X! ;''.8+*28! 4:..28^6!
%&'5++1&!3:&3+8!*''*+!0+!N&'),)-5&+E;&1*28X!(&1!'(+N!(&*()&8!4'1&*&&31)&8!0E.5&!
Y! 122-),)N! 1'*1&++.,)! 1&82121! /+! 0''1*aaX! ),)-5&+1:.*2(+*21X!
3A&0)(+/+4&8+(&1*)!(+/+,+821.&0!*'&()*2.)0X!/,)6!
	
  
Biogaasi	
   tootmise	
   majanduspoliitiline	
   tahk	
   on	
   0';+.&02!
*''*(&1)C4:..2(+/+,821)C);&*21)! )8),8+(&,)X! *A&),8+3+*)! *aa0';*+8)!
.''(&,)X!&,3)1*))-&,52*)!/+!)**)3:*)*)!+-),8+(&1)16! !

Biogaasi tootmise tehnoloogiline protsess 
!
T2N1*-++*&8)1*!);0!N&'5++1&/++(+!1&1),8&*)1*!1:.*2N!(&..&,)!*);,'.''5&+!3+.&*+01)!
/+! (&..&1)8! ',! 1)..)! *);,&.&1)8! .+;),821)86! T2N1*-++8&! 0'521! (AA-+N! *);,&.&1*)!
1)+8()*)! (::828! /+! 0AA-&*210+(N-&! (+;2.&1)8! 8&(),1&'',&86! T2N1*-++8&!
03+.&*))*! \02&3+&,)! 1&1+.821X! 1*-20*22-X! 4A-&*'.2^! (AA-+N!122-)1*&! 0+12*+*+3+!
*);,'.''5&+!N&'5++1&/++(+!-+/+(&1).6!\@'',&1!O ^6!
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,
Joonis	
  6.%%&'5++1&!*''*(&1)!*);,'.''5&.&,)!10))(X!021! variant	
  1!42;2.!*''8)*+01)!N&'5++1&1*!
1''/21 R!/+!).)0*-&),)-5&+*!(20% kogu potentsiaalist) ,&,5!variant	
  2!42;2.!N&'()*++,&!);0!
(''* '-&0E*21*C (80% kogu potentsiaalist).  

%
%&'5++1&!*''*(&,)!',!0))-2.&,)!4-'*1)11X!1)1*!1:.*23+.*!4+./28)1*!*)52-&*)1*!)&!'.)!
'.)(+1!E;*1)*!10))(&!N&'5++1&!*''*(&1)01X!3+&8!&5+!/++(+!0',M&52-+*1&'',!1:.*2N!
0',0-))*1)1*! +120';+1*! /+! *''-+&,)! 0''1.21)1*6! %&'5+ +1&*''0! 1:.*2N! ),&(!
.A;*)(+*)-/+.&1*! /+! ,)&.)! .&1+*+3+*)1*! 12N1*-++*&8)1*! );0! .&1+,8&*)1*X! (&8+!
0+12*+*+01)!),)-5&+!*''*(&1)!))1(A-5&.  ning protsessi professionaalsest juhtimisest 
(toitainete, protsessi parameetrite, jmt kontroll)6!
!

Biogaasi tootmise ja tarbimise vŠŠrtusahel  
!
%&'metaani tootmisega kaasnevad avalikud hŸved on E.)1! );&*+*28! N&'5++1&!
*''*(&1)!/+!0+12*+(&1)!3AA-*21+;).+!)*+44&8)!+.21).!\P*!/'',&1!9^6 
 
Biogaasi	
  väärtusahela	
  etapid:	
  

n6 Biogaasi	
   sisendite	
   tootmine	
   -­‐	
  %&'5++1&! 1&1),8&! '(+,&02,+! /+! N&'5++1&!
1&1),8&! 0+13+*+/+,+! 0',02-))-&N! N&'5++1&! *''*/+! 4-E5&.+*)X!
-)'3))42;+1*21/++(+8)X!/AA*()0A&*.)/+*)! '(+,&0)5+X!*'&82+&,)*aa1*21*)X!
*'&*.21*21R! /+! (+/2*21+12*21*)X! 0+2N+,8210)1021*)X! 1+(2*&! 0:&5&!
.''(+0+13+*+/+*)! /+!4:..2(+/+,821.&02! (++! '(+,&0)5+6!%&' 5++1&!1&1),8&!
*''*/+,+! *A;),8+N! 0';+.&0! \'(+^! *''-+&,)! ),)-5&+! *''*(&1).! (&,5&.!
(AA-+.! ),)-5&+1:.*2(+*21*6N! T22-&(! N&'()*++,&! 4'*),*1&++.! ',! 4)&821!
*A,+! 0+12*+(+*+! 4:..2(+/+,821.&0)! (++8)! DZ[! 0+12*21).)! 3:*(&1)1!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9!Hs!`:,21!`&,)0!T<<T!&..21*-+*1&'',X!eee6( ',21(&,)06)) !



Eesti Arengufond Lõpparuanne - Biometaani avalikud hüved August 2013 

Ahto Oja  ahto.oja@monusminek.ee  ##!

N&'5++1!1&1),8&*)X!,+52!,A&*)01!4A&8)-''5X!+5+!0+!*)&1*)!1'N&.&0)!*+&()8)!
0+13+*+(&1)016!

 

!
Joonis	
  7.!%&'5++1&!*''*(&1)!3AA-*21+;).F!

	
  
!

nn6 Biogaasi	
   tootmine	
   -­‐	
  %&'5++1&!1&1),8&*)!'(+,&02,+!'(+N!N&'5++1&!*''*/+!
*A,+!3:&(+.21&f!0:&03:&(+.&0)!+,+)-''N1).*!*aa8).8+3+*)!\4:..2(+/+,821X!
*aa1*21X! *)),&,821X! '.()1MAA-! /*^! N&'.+52,)3+*)! /AA*()*)! /+! /AA0&8)!
0AA-&(&1/AA0!3AA-&1*+8+!3A)*&1)01r!+.21*+8+!N&'5++1&!*''*(&1)!/+!),)-5&+01!
\80% (''*'-&0E*21)01X! 20% 1''/21)! Y! /+! ).)0*-&),)-5&+^! (22,8+(&1)!
.+&),8+(&1*6!

	
  
nnn6 Biogaasi	
   puhastamine	
   -­‐	
   iA,+! <)1*&1! *)+8+'.)3+.*! 0))5&! N&'5++1&!

N&'()*++,&01! )&! 42;+1*+! )5+! 0+12*+! (''*'-&0E*21),+! )5+! 1&1)1*+*+!
(++5++1&*'-21*&0026! %&'5++1&! 42;+1*+(&,)! N&'()*++,&01! *A;),8+N!
1:.*2(+*21*!&(4'-*0E*21*)1*! ,&,5!N&'()*++,&!4'*),*1&++.&!-)+.&1))-&(&,)!
1:.*2N! 3A5+! '.2.&1).! (AA-+.! ,&&! -&&0.&021*! 4'.&&*&0+1*X! 0';+.&0)1*!
'(+3+.&*121*)1*!/+!)**)3:*/+*)1*!,&,5!*')*21())*()*)!.''(&1)1*6 !

!
nP6 Biogaasi	
   ladustamine	
   ja	
   transport	
   –	
   iA,+! 422823+8! <)1*&1!

N&'()*++,&.)! *);,&.&1)8! 1*+,8+-8&8! 1)..)! (EE(&1)01! 5++1&3:-02X!
422823+8! E;*.+1&! (EE5&*&,5&(21)86! T&&10&! '.)01! 3+/+821!
22*)C1:.*2(+*2*)! ),)-5&+*-+,14'-8&! +.*)-,+*&&3&8)! /A-).)X! 02,+!&5+! -&&5&!
*-+,14'-8&0E*21)! 3+-21*210&,8.21)! 1)&120';+1*! 4)+N! '.)(+! '.2.&,)!
0E*21).&&0&8)!(&*()0)1&1216!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
F!Hs!`:,21!`&,)0!T<<T!&..21*-+*1&'',X!eee6(',21(&,)06)) !
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P6 Turundus	
   ja	
  müük	
  -­‐	
   `+/+,821.&02.*!*+123+*)!3+-&+,*&8),+!*2.)3+8!0:,)!
+..+!.&1+01!).)0*-&R!/+!1''/+!0''1*''*(&1).)!1&&1!N&'5++1&!0+12*+(&,)!4A-+1*!
42;+1*+(&1*! (''*'-&0E*21),+! 3:&! '*1)! (++5++1&3:-02! (EE(&,)! 3:&!
(++5++1&*'-28)! 0+282! N&'()*++,&! (EE(&,)! .:44*+-N&/+.)6! P+.&0! ',!
.:44*+-N&/+.)! 122,+*28! N&'5++1&! '.)02*)! 3+;).! \(EE+! 5++1&,+! N+..'',&1X!
*'-21X!).)0*-&R!3:&!1''/21),)-5&+,+^6!

	
  
Pn6 Lõpptarbimine	
  -­‐	
  T:&*+!'(+!(+1&,+4+-5&5+!'8+3+(+.*!3:--).8)1!8&&1.&!3:&!

N),1&&,&0E**)5+!3:&!*''*+!).)0*-&R!/+!1''/+),)-5&+*!'(+*+-N)01X!1)).AN&!'..+!
;&,,+02/2,8+/+! -'..&1! ,&,5! '..+! 1:.*2(+*2! ;&,,+02/2,)(&1)! 4'.&&*&0+ 1*!
),)-5&+3+.80',,+16 !

!
K+52! ,A)()X! ',! ),+(21)1! N&'5++1&! *''*(&1)! /+! *+-N&(&1)! 3AA-*21+;).+1! 0';*!
+3+.&0).)! ;E3)8).)X! 1*! (&8+! 1++N! E;&10',8! 0+281).*! 0+12! N&'()*++,&! *''*(&1)!
*')*+(&1)1*X!02,+!&.(+!*')*21)*)+! N&'()*++,!)&!1228+!(++5++1&5+!0',02-))-&8+6!!
<*! 3:--).8+! N&'()*++,&! *''*(&1)! 0A&3&*+(&1)01! 3+/+(&,)3+*! *')*21*)! ;2.0+!
1++8+3+!+3+.&02!0+125+!0&-/).8+*+01)!N&'()*++,&!+3+.&00)! ;E3)1&8!E;&10',,+.)X!
(&8+!',!3:&(+.&0!(::*+!0+1!'*1)1).*!3: &!0+281).*!-+;+.&1)1!3AA-&,5216!<;0!(&8+!
1++N!E;&10',8!*+5+1&X!02&!N&'5++1&!*''*(&1*!/+!*+-N&(&1*!*')*+8+!<)1*&!3:&!<2-''4+!
(+012(+01/+! (+0128)1*6! ! P:**)1! +.21)01! )).(&1*)1! 4)+*E00&8)1! *''828!
N&'()*++,&! 0)10(&1)! '(+;&,,+! /+! &,3)1*))-&,52*')*21)! 3+/+821)! * );+01)!
/A-).821X!(&8+!*2.)01!*);+!/+!0+1!E;&10',8!1++N!-';0)(!3+1*2!N&'5++1&!*''*(&1*!
*')*+8)1 6!!

Põllumajandus	
  

Mullaviljakuse (kasv) hoidmine/parandamine kŠŠritusjŠŠgiga vŠetades 
 KŠŠrimisjŠŠgi vŠetusomadused on samavŠŠrsed v›i paremad  kui 
puhtal lŠgal/s›nnikul . 
 
?AA-&*21/AA0!1&1+.8+N!122-).!;2.5+.!*+&()8).)!;A1*&!0A**)!1++8+3+*!.A((+1*&002X!
M'1M'-&*X! 0++.&2(&X! 3AA3.&*! /+! (&0-').)(),*)6! B)'1*+(+*+! 12N1*-++8&! 42;2.! ',!
*)5)(&1*! 3A5+! 3AA-*21.&02! 3A)*&1)5+6! PA)*&1)! *'&*+&,)*)1&1+.821! 3:&N! 122-)1*&!
0:&028+X!1)1*!*+!'.),)N!'*1)1).*!12N1*-++8&1*6!\i+N).!7# 6̂!
 
LŠmmastik 
T2N1*-++8&1*!.),82N!3+&8!3A&0),)!'1+!.A((+1*&021*X!4:;&'1+1!\!.&5&0+282!#X$!02,&!
D!05C(#^!/AAN!1))!0AA-&*21/AA0&6!?AA-&(&14-'*1)11&!0A&521!3A;),)N! '-5++,&.&11)!
+&,)11)! 1)'*28! .A((+1*&02! ;2.0X!02&8!0+13+N!+((',&+0++.1)! .A((+1*&02! ;2.0!
$DR9O[6!?2,+!0AA-&(&14-'*1)11&!0A&521!(22*2N!4]! ,)2*-++.1)1*!+.21).&1)01!\FR
FXD^X!(22*2N!0+!;A1*&.+;21*23!+(('',&2(&'',!K]l!K] #R016!T))*:**2!',!122-)01!
';201X!)*!1A&.&*+(&1).!/+!*-+,14'-8&.!3:&N!+((',&++0!.),828+6!>'1&*&&3,)!',!1&&10&!
1))X! )*! .A((+1*&0! 1)..&1)1! 3'-(&1! ',! *+&()8).)! ;A1*&! 0A**)1++8+36! ?2&! +5+! *+&(!
1)..&1).! ;2.5+.! .A((+1*&002! )&! 3+/+X! 1&&1! )&! 0+12*+*+! *)8+! A-+! /+! *+! )-+.82N!
0)100',8+6!
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Tabel 13. Silo ja s›nniku kŠŠritusjŠŠgi koostise v›rdlus. 
7&$*2$;+0$0286'0,

]2>29++*+>, T+0%9$;+,(EE>*'0, T+0%9$;+,(EE>*'0,

% A*"+, kŠŠritusjŠŠkE% As›nniku 0112"345/116"$E%

T'$(2$;+, C8'%D% ?8(%D%
<X, >8)% >8)%

W>C22;$%2, 7(%06]3%WR%AW1250<%:.3<2/.+E% =&%06]3%WR%

!E9920*$%, =8C%06]3%WR% =8>%06]3%WR%

U99&;$'9 , &8C%06]3%WR% &8B%06]3%WR%
^&0_&>, (8>%06]3%WR% (8>%06]3%WR%
T228$'9, 78'%06]3%WR% )8B%06]3%WR%

 
 
Teised toitained 
i+&()8).)! 0A**)1++8+3+! 0++.&2(&! /+! M'1M'-&! ;2.0! /AAN! 3+;)(&002! ! 7XF!Y! #XD!
05C(#6! ! H.),)3+.*! 3AA3.&A-+1*21())*'8&1*! 1++N! 0+! 0'52! '.)(+1'.)3+! 3AA3.&!
0AA-&*21/AA0&! *+5+1&! 3&&+6! ?+! 0:&0! 12N1*-++8&5+! 0AA-&*&11)! 3&&828! *'&*+&,)8! ,+52!
M'1M'-X!0++.&2(X!(+5,))1&2(X!0+.*1&2(!/,)!/AA3+8!0AA-&*21/AA0&6!
 
ToitevŠŠrtus, m›ju huumusele ja kahjulikud Ÿhendid 
Peale vŠetamist kŠŠritusjŠŠgiga t›useb mullas mikroobide aktiivsus 9 kuni 10 
nŠdalaks. Seevastu vihmaussid vŠldivad vŠrskelt vŠetatud pinnast. V›rreldes lŠgaga 
on positiivne see, et kŠŠritusjŠŠk on vŠhem viskoossem ja imendub seega kiiremini 
pinnasesse ning vŠhendab emissiooni.  
>:..2(+/+,821)1! 3:&N! 0AA-&*21/AA0! '..+! 1:.*23+.*! 0+13+*+*+3+1*! 02.*22-&1*X! 0+1!
(&,)-++.3A)*&1*)! +1),8+/+! \,A&*)01! 123&,&12^! 3:&! 0+! *A&),8+/+! \,6!
(+&1^6PA)*+(&1;2.0! '.),)N! 0AA-&*21/AA5&! .A((+1*&021&1+.821)1*6! H.),)3+.*! 0E..!
02.*22-&1*X! 02&8! *+3+.&1).*! (''821*+N! 1))! 9Z! [! (&,)-++.3A)*&1)1*6! PA)*+(&1).*!
(2.8+! .&1+*28! '-5++,&.&1)! +&,)! ;2.0! ',! 12;*).&1).*! 3A&0)! /+! )&! 0+*+! (2.8+8).)!
3+/+.&002!;22(21)!*)0)*6!?AA-&*21/AA5&1!'.)3!-+10()*+..&8)!;2.0!)&!'.)!,&&!122-X!)*!
4:;/21*+01!3A)*&1),+!(&,5&*!4-'N.))(&6!!T+.(',)..+';*!1&.'0AA-&*+(&1)!42;2.!',!
3A5+!(+8+.X!4)+!(:).8+(+*2!/+!0.'1*-&&8&8)!';*!',!3+&8!.AN&0AA-&(+*+!.A5+!42;2.6!
i+&();+&521*)!)8+1&0+,,)!4' .)!!1&&+,&!*:)1*21*!.)&8,286!!
 
SŠilitamine ja p›llule viimine 
>)+.)! 0AA-&*214-'*1)11&! 0'52*+01)! 0AA-&*21/AA0! ;'&8.+11)6! J2)(+8! ;'&8.+8! ',!
0:&0!5++1&0&,8.+.*!0+)*28X!)*!3A;),8+8+!()*++,&!)(&11&'',&6!P)8).!0AA-&*21/AA0!
3&&+01)! 4:..2.)! .A5+.+'*2-&5+X! *+;0)(! 0AA-&*21/AA0! 1:,,&02.+'*2-&5+6! i+3+.&1).*!
3&&+01)! 0AA-&*21/AA0! *+5+1&! 4:..2.)X! 021*! 12N1*++*! 4A-&*! '.&6! T)..&,)! *+5+1&3&&(&,)!
0&,8.21*+N!*'&*'&*+&,)*)!0&,,&1)!-&,5.21)6!T:,,&02!0++12*+(&1).!12N1*-++8&,+! ',!
)).&1)01! 1))X! )*! )&! *)0&! ),+(! ;'&21*+(&1).! ()*++,&)(&11&'',&6! T:,,&02! 4:..2.)!
.+'*+(&1).! ',! 4-'N.))(&01! .:;,+-)'1*21X! (&8+! 4:;/21*+3+8! +((',&++0X!
'-5++,&.&1)8! 3AA3.&E;),8&8X! 8&3)1&,&012.M&&8X! '-5++,&.&1)8! ;+44)86! iA,2!
0AA-&*214-'*1)11&.)X!(228!E;),8&8!4)+.)!+((',&++5&!.+52,8+*+01)6!iA,2!1)..).)!
',!0+!0AA-&*21/AA0!4+./2!,&,+1:N-+.&02(!/+!)&!-&02!:;026!\<LT!$!-&&5&!E.)3++8)X!.0!
9RF^6!
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%&'5++1&! *''*(&1)! 1'*1&++.(+/+,821.&0! (:/2! (2..+3&./+021)! 4+-+,)(&1).)! ',!
;&,,+,52.&,)6! H-5++,&.&1*)! 3A)*&1*)! 0+12*+(&1)! )8),8+(&1).! 4+-+,)N! 1E1&,&02X!
M'-M'-&! /+! .A((+1*&02! +&,)-&,5.216! T+(+!(:/2! ',! 1:,,&025+6! T),&1)! 0&-/+,821)!
4:;/+.! +-3+01X! )*! )).&1! 42282N! 3:&! ',! (&,&(++.,)X! '(+N! *)+*28!
0)100',,+0+&*1).&1*! 3AA-*21*X! 02,+! 3A;),)N! (&,)-++.3A)*&1*)! 4&,,+R! /+!
4:;/+3)**)!.)'1*2(&,)X!02&8!(:/2!)&!)-&,)!1:,,&02!+1),8+(&1)1*!0AA-&*21/AA5&5+X!
36+6! .A5+! 42;2.! .)3&3! )N+()).8&3! ;+&1X! 02&8! 1)..)! 3A;),)(&1)1*! *2.),)3+*!
4'1&*&&31)*!(:/2!0A1&!*.)*+01)!).20)100',,+!4+-+,)(&1)!/+!-)5&',++.+-),52!'1+1 6!
 
Tabel 14. Biogaasi kŠŠritusjŠgid on mineraalvŠetiste ekvivalent suurem kui kŠŠritamata lŠgas ja 
s›nnikus.  

 

Ebameeldiva l›hna vŠhenemine kŠŠritusjŠŠgiga vŠetamisel  
 
b''(+1:,,&0! /+! 4+./28! *)&1)8! '-5++,&.&1).*! .+52,)3+8! /AA*()8! /+! /AA5&8X! 1;!
-)'3))1)*)! 1&1+.8+3+8! .),823+&8! '-5++,&.&1&! E;),8)&8! \bHs^! \,+52! ,A&*)01!
&1'N2*++,;+4)X!N2*++,;+4)X!&1'4+.8)-/+,&;+4)!/+!4+.8)-/+,&!;+4)=X!.&1+01!3)).!FZ!
)-&,)3+*! E;),8&*^X! (&1! ',! )N+()).8&3+! .:;,+! 4:;/21*+/+*)016! ]+,1),! et	
   al.	
  
\"ZZ$^7Z!22-&,5! ,A&*+1X! )*! +,+)-''N,)! 0AA-&*+(&,)! 3A;),8+N! bHsR*)! 1&1+.821*!
0AA-&*21/AA5&1! /+! 1))*:**2! 0AA-&*21/AA5&! 1A&.&*+(&,)! /+! .)3&*+(&,)! ,)&8!
)N+()).8&3+&8! .:;,2! 1+(+.! (AA-+.! .A5+5+! )&! *)0&*+5&6! ?2&! 0+12*+8+! 3)).! 0+!
0+)*28! 0AA-&*21/AA5&! ;'&8.+&8! /+! :&5)&8! .)3&*21*);,&0+&8! \(2.8+! 1&11)3&&(&,)X!
0+(+-+!+..+!0AA-&*21/AA5&!.)3&*+(&,)^X!1&&1!)N+()).8&3+&8!.:;,2!)&!*)0&5&6!\@'',&1!
F^6!T+(+1! ) N+()).8&3+! .:;,+!3A;),)(&1)!+3+.&002! ;E3)! )&! '.)! 3:&(+.&0! (::*+!
)2-'8)16 !
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
=!n,5.&1)!0)).)1f	
  iso-­‐butonic	
  acid,	
  butonic	
  acid,	
  iso-­‐valeric	
  acid	
  and	
  valeric	
  acid6!
7Z!] +,1),X!`6K6X!%&-0('1)X!i6X!`'-*),1), X!%6X!T0++,&,5X!?6!\"ZZ$^6!’Miljøeffekter	
  af	
  
bioforgasning	
  og	
  sepa-­‐	
  rering	
  af	
  gylle’.	
  w-•,!3&8),X!`+-0N-25X!,-6!"=O6!\*''82,)!
n<L!i+10!#9!E.)3++*)1^6!
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5 Environmental effects  
of using digestate as a  
fertiliser

Adoption of the best management practices out-
lined above will give the direct environmental benefits 
from use of digestate as a fertiliser. Such practices will 
result in lower gaseous emission into the atmosphere as 
well as in less diffuse pollution from surface run off and 
leaching. These direct benefits will help governments 
meet targets for reducing GHGs along with meeting the 
requirements of, for example, the EU Nitrates Directive 
and Water Framework Directive. Other major  
environmental benefits associated with using digestate 
as a biofertiliser in place of untreated manures include: 
reduced odours, improved veterinary safety, plant 
pathogen reduction and the reduction of weed seeds.

5.1 Odours
Animal manures and many organic wastes contain 

volatile organic compounds (e.g. iso-butonic acid, buto-
nic acid, iso-valeric acid and valeric acid, along with at 
least 80 other compounds) that can produce unpleasant 
odours. Hansen et al. (2004) showed that digestion 
significantly reduced concentrations of many of these 

compounds, such that their potential for giving rise to 
offensive and lingering odours during storage and 
spreading was significantly reduced (Figure 3). There-
after, the use of appropriate spreading methods can 
prevent the release of any residual odour. For example, 
injection of digestate (or slurry) into the soil largely 
eliminates odour and loss of ammonia (Table 10). It is 
important, however, to minimise the disturbance of the 
digestate during its transfer from the storage tank to the 
spreaders, as this can result in a release of odour.

5.2 Veterinary safety (see also 6.2)
The application of digestate, as well as of raw man-

ure and waste products as fertiliser, may pose health 
risks for animals and humans. For this reason, the use of 
digestate as fertiliser is usually governed by regulations 
and standards that protect animal and human health as 
well as the quality of crops. Each country has its own 
standards, such as EC Regulation No 1774/2002; this 
applies to all EU member countries when digestate con-
tains industrial residues and animal by-products.

Anaerobic digestion is very effective at lowering the 
pathogen load in the digestate. Table 12 summarises 
results from an extensive and detailed research pro-
gramme carried out in Denmark, along with results 
from tests carried out in Germany and the United King-
dom. The EU standard where animal by-products are 
present in the feedstock is pasteurisation at 70¡C for  

1 hour or with thermophilic digest-
ion, with a guaranteed retention of 
5 hours at 53¡C (in Germany:  
24 hours at 55¡C). However, some 
categories of animal by-products 
require pressure sterilisation before 
entering the digester. These treat-
ments result in minimal risk (if 
any) of transferring pathogens via 
digestate. (See Kirchmayr et al., 
2003, for further information on 
animal by-products regulations).

The eggs of common  
gastrointestinal worms and larvae 
of lungworm are inactivated in less 
than 4 hours at 53¡C and after  
8 days at 35¡C. Mesophilic digesters 

Figures 3: Concentration of volatile fatty acids in untreated slurry and digested  
slurry (Hansen et al., 2004)
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Joonis	
  8.!b),823+*)!-+13;+4)*)!1&1+.821)!3:-8.21!.A5+1!/+!1+(+1*!.A5+1*!(::8)*28!0AA-&*21/AA5&1!
4A-+1*! +,+)-''N1)*! 0AA-&*+(&1*X! 4-22,&5+! ',! /'',&1).! *''828! .A5+! /+! 1&,&1)5+! 0AA-&*21/AA0X!
(::*E;&0!',!(5!.&&*-&!.A5+!0';*+!\]+,1),! et	
  al.,	
  "ZZ$^6!

Umbrohuseemnete ja haigustekitajate vŠhenemine tŠnu anaeroobsele 
kŠŠritamisele 
!
Toodud eeldustel (s›nnikukul u 30 t/ha, taimekaitsevahendite maksumus 50 
!/ha) on aastane kokkuhoitud kulu taimeka itsevahenditele 7 mln !/a.  
 
! L,+)-''N,)! 0AA-&*+(&,)! 3A;),8+N! 2(N-';21))(,)*)! ;2.0+! .A5+1! /+!
1:,,&0216! J(N-';21))(,)*)! +-3! 3A;) ,)NX! 02&8! ,))8! )&! 0+'! *A&)1*&6!?))(&.&1*)!
umbrõhutõrje	
   vahendite	
   kasutamise	
   vajadus	
   ja	
   nende	
   negatiivne	
   mõju	
  
keskkonnale	
   väheneb	
   tänu	
   anaeroobsele	
   kääritamisele.	
   ])+X! 1*!
,:2)*)0';+,)! 0'(4'1*))-&(&,)! 3A;),8+N! 1+(2*&! 1:,,&021! /+! .A5+1!
2(N-';21))(,)*)!;2.0+6!T+(+1!*A,+!)&!'.)!*)+8+X!(&..&,)!'1+!1:,,&021*!/+!.A5+1*!
0A&8).8+01)! ,:2)*)0';+1).*6! ! w++1&.&,)! ),)-5&+! /AAN! 0'(4'1*))-&(&1).! 0A**)!
1++(+*+X!1)1*+4!*2.)N!+,+)-''N1)*!0AA-&*+(&1*!)).&1*+8+!0'(4'1*))-&(&1).)6!	
  
 
L,+)-''N,)! 0AA-&*+(&,)! 3A;),8+N! 3A5+! )M)0*&&31).*! 0+! 4+*'5)),&8)! 1&1+.821*!
0AA-&*21/AA5&1X!(&1!)).0:&5)!1:.*2N!*)(4)-+*22-&1*6!i+N).&1!15!*22+01)!0'0023:*)!
i++,&1! .AN&! 3&&828! (+;20+*)1*! /+! 8)*+&.1)*)1*! *)+82122-&,52*)1*X! 0''1!
*2.)(21*)5+!T+01+(++.*!/+!s;),802,&,5-&&5&1*6!?2&!12N1*-++8&,+!',!0+12*+*28!0+!
.''(1)&8! \nn! 0+*)5''-&+^! /AA*()&8X! 1&&1! ,))8! ',! 3+1*+3+.*! <b! 1*+,8+-8&.)!
4+1*a-&1))-&*28! 9ZmG! /22-)1! E;)! *2,,&! /''012.! 3:&! *)-('M&&.1)! 0AA-&*214-'*1)11&!
42;2.!D!*2,,&!/''012.!',!0AA-&*&1!5+-+,*))-&*28!D#mG!\T+01+(++.f!"$!*2,8&!DDmG^6!
`)1'M&&.1)1! 0AA-&*214-'*1)11&1! ;A3&3+8! 4+*'5)),&8! -))5.&,+! "R#! 4A)3+! /''012.X!
(+01&(++.1).*!F!4A)3+!/''012.!#DmG!/22-)16!?AA-&*+(+*+!.A5+;'&8.+*)1!02.2N!+5+!
;+&521*)0&*+/+*)!;A3&(&1)01!7R""!,A8+.+*X!1:.*23+.*!*)(4)-+*22-&1*6!
 
?2&! .A5+! /+! 1:,,&0! +,+)-''N1).*! 0AA-&*+8)1! 2(N-';21))(,)8! 122-)1! '1+1!
;A3&3+8! \)).8+()! )*! FZ[^X! 1&&1! /A-).&02.*! *))N! *+&()0+13+*+/+! 2(N-';2*:-/).)!
3A;)(!02.2*21&6!T)8+!0'002;'&*28!02.2!3:&N!+-3)1*+8+!+3+.&02!;E3),+6!
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Tabel	
   15.! >+*'5)),&8)! /+! ,)(+*''8&8)! ).2)+! 3:-8.21! *2,8&8)1! N&'5++1&! 0AA-&*&1! )-&,)3+!
0AA-&*21*)(4)-+*22-&! /22-)1! /+! *''-)1X! 0AA-&*+(+*+! .A5+1! \i=Z^!7%),8&d),X! 7==$r!" i)1*! V+--&)8!
'2*!NS!LILTr! #%';(!)*!+.6X!7===^6!
F.3,6<<#% % Y",6..5"%0112":"5;2,35<55"%

*+9<+>2*''> %/.%-."6453<0"3./.3<%
-1K":"50""245%34#$"$<5!

9,,2<%A0112"3.:.3.E%+16.%
3<:;<2.3442%/.%-."6453<0"3./.3<%
-1K":"50""245%34#$"$<5%

, O4,̀a 	
   JA,̀ a	
   AJ,̀ a, 3L@.3, `a	
   =@3=,̀ a	
  
*.+:,#<++.%9P( % 'P''(C % 'PC% 7>% ))? % BB(%
%*.+:,#<++.%[P( % 'P''(C % 'P?% 7' % % %
a,+"X,2:%N.c3<2".( % 'P''7? % 'P?% C=% )7) % (7?&%
*3.;-"+,c,cc45%
I42<45( %

'P''&& % 'P7% &&% (7( % ((B) %
Rgc,N.c3<2"4:%
F.2.%9Y( %

'P''&& % 'PC% (==% % %
*32<;%X.<c.+"5%Ah*E( %

'P'?7) % ( % =>% % %
@2,4;%[%
*32<;3,c,c,cc"( %

'P''7? % i % (C' % B7>% )7B7%
%RPY,K"5%A9YE&% 'P'&7' % #3% #3% )?B?% #3%
G.2K.<%,X%
#<:,3,$<5 ) %

'P'''& % j'PC% 7>% ))? % BB(%
!
 
Arvutame selle kokkuhoitud kulu jŠrgmistel eeldustel: 
 
P&&(+1*)! ++1*+*)! 0)10(&1*)! ,A&*+/+*)! +.2).! *)0&N! <)1*&1! 1:,,&02*! ++1*+1!
0)10(&1).*!0'002!$6"!(.,!*',,&X!02&! 1:,,&0202.2!;)0*+-&.)!',! #Z!*C+!1&&1!1)..)5+!
0'521)5+! 1++N! 3A)*+8+! 7$ZoZZZ! ;+6! T))5+! 1)..&,)! 0'521! ;)0*+-)&8! )&! 3+/+!
2(N-';2*:-/)*6! !
!
L1),8+*+3! 02.2! ',! 2(N-';2! *:-/).)! *);*+3+8! 02.28X! )).8+()X! )*! 7! ;+! *);*+3+!
2(N-';2*:-/)! 0)10(&,)! 02.2! ++1*+1! ',! DZ! |X! +.21)01! ',! 3:)*28! E;)!
4-&*1&(&10'--+!(+012(21)8!;)0*+-&!0';*+!*+N).&1!7OX!1+(+1!4-&*1&8+!*2.)N!(&*2!
0'-8+!++1*+16!!
!
Tabel 16. Taimekaitse Ÿhe pritsimiskorra maksumused !/ha 2012.a.11 

 
Toodud eeldustel on aastane kokkuhoitud kulu taimekaitsevahenditele 7 mln !/a.  
 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
77!P›llumajandusministeerium, Maamajanduse infokeskus 2012. Kattetulu arvestused taime- ja 
loomakasvatuses, JŠneda, lk 28. 
!
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Tabel 17. Aastane kokkuhoitud kulu taimekaitsevahenditele. 

D+86'0, "#$%, *'8+9'0 ,

*L##"04%/.%+16.%0,645%0,004%..53.5% :+#%3% =P&%

*L##"040,645%(%-<03.2"+<% 3]-. % )' %

*L##"04%/.%+16.6.%K1<3.3.K.%:..%;"#$.+.% :+#%-.% 'P(=%

(%-.%3.":<0."35<K.-<#$"3<%:.054:45% \]-. % 7' %

0,004-,"34$%04+4%..53.5% :+#%\].% C%
 

Kasutamata maade kasutusele v›tmise avalikud hŸved 
?+12*+(+*+!(++8)!0+12*21).)!3:*(&1)!+3+.&00)!;E3)1&8!1++()!0A1&*.)8+!0'.()1*!
+14)0*&1*f!+^!(++\;&,,+^3AA-*21)!(22*21r!N^!1++(+*+!/AA,28!0+12(!N&'()*++,&!
*''*(&1)1*r!V^!1++(+*+!/AA,28!(+012*2.2!0+12*+(+*+!(++8)!;+-&(&1)1*6!

Maa	
  väärtuse	
  muutumine	
  selle	
  kasutusele	
  võtmisel	
  	
  
 
†hekordne kasu maa vŠŠrtuse hinna t›usust keskmisele maaomanikule on 
23Õ750 ! ja iga -aastane saamata jŠŠnud tulu kokku 11 miljonit !/a.  
!
<,)-5&+02.*22-&8)!0+13+*+(&,)!N&'5++1&!*''*(&1)01!*A,+!\(+&!"Z7#^!0+12*21)1*!
3A./+1! '.)3+.! 4:..2(+/+,821(++.! \DZ[! 1)..)1*! ',! 799o#FD! ;+^! 122-),8+N! <)1*&!
(++(+/+,821) ! mitmekesisust.	
   T))! &,*),1&&3&1*+N!maakasutust! /+! +,,+N!
(:,&,5+.! (AA-+.! *A&),8+3+*! tööhõivetr! 122-),8+N! -&&5&1&1)1*!4:..2(+/+,821) !
0',02-),*1&3:&()*X! 3A.&1*2-528).! +5+! 0',02-),*1&3:&()! )&! (22*26! s.8&1*! (:/2!
',! -+10)! ;&,,+*+X! (&1! (&*()0)1&1*+N!4:.828)! 0+12*+(&1*!-';0)(X!0+1!0'--+.&0!
3&./+3+;).821! 3:&! ),)-5&+02.*22-&86! ?2&! ),)-5&+02.*22-&8!',! (','02.*22-&8),+X!
1&&1! 1))!',! 4&5)( ! ,)5+*&&3,)! (:/2! (++.)6! T +(+1! 02&! *2.)3&021! 1''821*+8+!
.&N.&0:&).&1*)! 0+13+*+(&1*! N&'5++1&01! *A,+! 0+12*21)1*! 3A./+1! '.)3+.!
4:..2(+/+,821.&02.! (++. X! 1&&1! 1))! 4+-+,8+01! '.2.&1).*! 0+! (2..+! '(+821&6!T))5+!
0E1&(21! ',! 4&5)(! :&5)*)! 02.*22-&8)! 3+.&021X! 1))! 3+/+821! 3:&N! *)00&8+! 0+!
+1/+'.21*X!)*!N&'5++1&!*''*(&1)!0+12*)52-! ',!1)8+!122-)(X!(&8+!-';0)(! ',!1)+.!
*+1+0++.21!)-&,)3+8!*''-+&,)86!!
B+;+.&1).*! 1++N! ;&,,+*+! (++! 3AA-*21)! (22*21*! Y! 02&! 3:**+! *A,+!
4:..2(+/+,821.&021*! 0+12*21)1*! 3A./+1! '.)3! (++! 0+12*211)X! 1&&1! (++! 3AA-*21!
(22*2N6! s;)0'-8,)! 0+12! (++! 3AA-*21) ! ;&,,+! *:2121*! \7Z! )2-1),8&.*! "$ !
)2-'1),8&,&! ( " !0';*+^! 0)10(&1).)! (++'(+,&02.)! \7Z! ;+^ ! ',! "#o9DZ ! |! /+! &5+R
++1*+,)!*2.2!11!(&./',&*!|C+X!(&1!1)..)!(++!(&**)0+12*+(&1).!/AAN!1++(+*+6 
 
Biometaani	
   omahinna	
   ja	
   ka	
   maa	
   väärtuse	
   muutuse	
   arvutamisel	
   on	
   võtmetähendusega	
   silo	
  
omahind.	
   Põllumajandusministeeriumi	
   Maamajanduse	
   infokeskus	
   (2012)	
   välja	
   antud	
   taime-­‐	
   !"#
!""#$%$&'$()&*+%$((*()!)+$,'*&()&*+()!*#)&*-$+&*!.)&/+*(+0$!!1&1!"+#$%&)#)&+23425+$$&($!+"!1+3/367+
!"#$%&'%()*%+',,-%./00%#$1%2'#34243%56780%!9%:;-<,'3-,;%=',2-3>'2-?*%;,-%;<'='2%.070@0%!"#$17%
kuid	
   siin	
   tuleb	
   arvestada	
   ka	
   sellega,	
   millise	
   mahutavuse	
   ja	
   maksumusega	
   on	
   hoidla.	
   Viidatud	
  
arvestustes	
  on	
  võetud	
  aluseks	
  5000	
  t	
  mahutavusega	
  hoidla,	
  maksumusega	
  225	
  000	
  €,	
  kasutusaeg	
  
35	
  aastat.12	
  	
  
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7" !>:..2(+/+,821(&,&1*))-&2(X!`++(+/+,821)!&,M' 0)1021!"Z7"6!?+**)*2.2!+-3)1*21)8!*+&()R!/+!
.''(+0+13+*21)1X!@A,)8+!.0!#76!
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]&,,+*28!',!(++!3AA-*21 )!(22 *21*!i+N).&1!7F!*''828!)).821*)!0';+1).* 6!
 
Tabel 18. Maa vŠŠrtuse muutus selle kasutusele v›tmisel rohelise biomassi tootmiseks biometaani 
jaoks.   
 
Eeldus Ÿhik tulemus 

Rohtse biomassi saagikus 1 ha kohta (vŠrske mass) t/ha 15 

Biogaasi took 1 tonni vŠrske rohtse biomassi kohta Nm3/t VM 150 

Biometaani took 1 tonni vŠrske rohtse biomassi kohta  Nm3/t VM 90 

Biometaani kogus 1 ha kasutusse v›etud maalt Nm3/ha 1350 

Biometaani hind  !/Nm 3 0.88 

Biometaani hinna mŸŸgist saadav tulu ha kohta !/ha 1188 

Biometaani hinna kasumimarginal % 5% 

Biometaani mŸŸgist saadav kasum 5% marginaliga aastas !/ha  59.4 

Biometaani mŸŸgist saadav kasum 50 aasta jooksul !  2970 

Kasutusse v›etud maa hind 2013.a. !/m2 0.30 

Kasutusest vŠljas oleva maa hind 2013.a.  !/m2 0.10 

Maa hinna t›us !/m2 0.20 

Maa vŠŠrtuse suurenemine ha kohta  !/ha 1970 

Kasutamata maa pindala, mis aastaks 2050 v›etakse kasutusele 
(50% 2012 kasutamata p›llumajanduslikust maast)  

ha 177385 

iga aastane maaomanike kasum kokku 5% tŠiendava 
lisandvŠŠrtuse juures 177Õ385 ha kasutusse v›tmisel 

Miljon !/a  10.54 

Keskmine maaomandi suurus ha 10 

Maaomanike arv in 17,739 

Maa vŠŠrtus kokku kasutusse v›tmisel (ha*lisandunud maa 
vŠŠrtus) 

Miljon  !  349 

- Ÿhekordne maa vŠŠrtuse kasv !  19,700 

Tuua vŠlja ha kohta   1,970 

 

Kasutamata	
  maade	
  biometaani	
  müügist	
  5%	
  saamata	
  jäänud	
  
kasum	
  
Saamata jŠŠnud kasum kasutamata maade rohelisest biomassist tootmata 
jŠŠnud biometaanist on 17 mln !/a.  
 
! H.20'--+1X! 021! E.)&.(1).*! ',! 4:..2(+/+,821.&0)! (++8)! 8)M&*1&&*X! 3:&01!
))1*&! 1*-+*))5&.&,)! ))1(A-0! '..+! 3:**+! 0+12*21).)! 0:&0! 3A;)(3AA-*21.&028X! *A,+!
0+12*21)1*! 3A./+1! '.)3+8!4:..2C;)&,+(+&8! *''-+&,)! );0! -';).&1)! N&'(+11&!
*''*(&1)016! ?+12*+(+*+! (++8)! 0+12*+(&1*! 3:&3+8!*+0&1*+8+! ,),8)! +120';*! \1*!
4+&0,)(&,)! *))8) 1*! /+! 5++1&*-+11&8)1*! .&&5+! 0+25)^! /+! (+8+.! (2..+3&./+021! );0!
N',&*))*6!<K`L?!"Z#Z!N&'5++1&!42282*+3+1!4-'5,''1&1!',!3:)*28!1&;&01X!)*!DZ[!
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0+12*+(+*+!(++8)1*! ',!3:)*28!0+12*211)! -';).&1)!N&'(+11&!*''*(&1)01X!(&.. )1*!
1&&1!*);+!N&'()*++,&X!0'002!799o#FD!;+6!!
 
Avaliku hŸve arvutamise eeldused on jŠrgmised:  
! L-32*+*+01)!3A./+!0+12(X!(&1!/AAN!1++(+*+!0+12*+(+*+!(++8)!;+-&(&1)1*!
-';).&1)! N&'(+11&! *''*(&1)01X! (&..)1*! *);+01)! N&'()*++,&X! )).82 1).X! )*! FZ[!
N&'5++1&1*!0+12*+*+01)!N&'()*++,&,+!(''*'-&0E*21),+!/+!"Z[!).)0*-&!/+!1''/21)!
0''1*''*(&1)01 !
! ?+12*21)1*! 3A./+1! '.)3+*).*! (++8).*! ',! 0+12*211)! 3:)*28! DZ[! \799o#FD !
;+^X!021!0+13+*+*28!-';).&1)1*!N&'(+11&1*!\-';20+(+-+.X!,A&*)01!4A&8)-''5X!1)'N!
0+!1E1&,&002^!*''8)*28!N&'(+11&1*!1++N!"""69!(.,! (#!N&'()*++,&X!(&..)1*!FZ[! !
-)+.&1))-&(&1).! 0)10(&1)! '(+;&,,+5+! ',! 0'52*2.2! 79$ !(.,! |C+6! K),8)! (++8)!
( &**);+-&(&1).!/+!N&'()*++,&!(&**)*''*(&1).!/AAN!D[!0+12(&( +-5&,+.&!/22-)1!7=!
(.,!|C+!0+12( &*!1++(+*+6!\i+N).! 7=^6!
Tabel 19. Saamata jŠŠnud kasum kasutamata maade rohelisest biomassist tootmata jŠŠnud 
biometaanist on 17 mln !/a. 
++86'0, "#$%, *'8+9'0 ,

Biometaani (CH4 98%) kogus 
kokku aastas 

mln Nm3/a 380 

Biometaani hind  !/Nm 3 0.88 

Biometaani hinna mŸŸgist 
saadav tulu aastas 

mln !/a 334 

Biometaani hinna 
kasumimarginal 

% 5% 

Saamata jŠŠnud kasum tootmata 
jŠŠnud biometaanist 

mln !/a (?PC%

 

Kasutamata	
  maade	
  harimisest	
  saamata	
  jäänud	
  maksutulu	
  
Aastas jŠŠb riigil kasutamata maade mitteharimisest maksutuludena saamata 
10 mln eurot. 
?+12*+(+*+! ( ++8)! ;+-&(&1)1*!1++(+*+! /AA,28! (+012*2.2!+-3)1*21)!+.21)01! ',!
3: )*28! DZ[! 0+12*+(+*+! (+&8! \799o#FD! ;+^X! 021! 0+13+*+*+01)! 1&.'! 1++5&021)5+!
7D!*C;+!/+!1&.'! '(+;&,,+01! ',!3:)*28!#Z!|C* 6!<).821).X!)*!1&.'! '(+;&,,+1*!#Z[!
(''821*+3+8! *aa/:202.28X! (&..)1*! '(+0'-8+ ! $7[! ',! (+0128)! '1+0++.X! jääb	
  
aastas	
  riigil	
  maksutuludena	
  saamata	
  10	
  mln	
  eurot.	
  \ i+N).!"Z 	̂
  
Tabel 20. Aastas jŠŠb riigil kasutamata maade mitteharimisest maksutuludena saamata 10 mln eurot. 
++86'0, "#$%, *'8+9'0 ,
0.543.:.3.%:..$<53%7'D%,#%KL<34$%
0.54345<+<% -. % (CC8)>7%

5"+,%5..6"045%% 3]-.%WR% (7%

5"+,%0,004% 3].% &8??'8CC7%

5"+,%,:.-"#$% \]3% )' %

04+4%5"+,+<%0,004%..53.5% :+#%\].% >' %
tššj›ukulu osakaal silo omahinnas % 30% 

tššj›ukulud silole aastas mln !/A  24 

maksude osakaal tššj›ukuludes % 41% 

Saamata jŠŠnud maksutulu aastas mln !/a  10 
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Íhusaaste peenosakestest tulenevate kaotatud eluaastate t›ttu vŠhenenud 
panus SKT-sse  
 
>)),*)! '1+0)1*)! aa4A)3+0)10(&1)! 4&&-3AA-*21)7# !\DZ! €5C(#!" #$%&'()*)"
-)5&1*-))-&*&!3&&).!0'--+.! i+..&,,+1!"Z776+!3+&8!0)10.&,,+16!}&1(A).!/+!?'4.&1!/A&8!
4)),*)! '1+0)1*)! 1&1+.821)8! 4&&-3AA-*21)1*! (+8+.+(+016! >)),*)! '1+0este	
  
!"#$$#%%&#'((#)'*+%&+(#$')$+(##)(,$!(!+-!!(+!.'",/!+)0/"#&!1+/!!*!+(##-'/'"#&!+2'+
1''.+(&,)6!H1+.&1).*! ',!4)),)8!*'.(2'1+0)1)8!0+! .''821.&002!4A-&*'.26!B&&0.&02!
1)&-)! -++()1! )&! 22-&*+! .''821.&02! /+! +,*-'4'5)),1)! 1++1*)! '1+0++.2! *'.(21X!
1+(2*&!*'.(21+ +1*)!4A-&*'.267$!!
 
Õhusaastamisest	
  tuleneva	
  saamata	
  jäänud	
  panuse	
  SKT-­‐sse	
  arvutamise	
  
eeldused:	
  	
  
 
<).8+()X!)*!4 ''.)8!3A.&1:;2! ;)&*()*)1*!4A-&,) 3+8!*-+,14'-8&1*6!T))5+!0+'*+*28!
).28)! +-3! ++1*+1! ',! V+! $ZZZX! E;)! &,&()1)! 4+,21! ++1*+1! 1&1)(+/+,821)!
0'52 4-'820*&! ' ,! " Z! ZZZ! |C4)-! V+4&*+6! i+;0)8! '1+0)1)8! 4A-&,)3+8! 4:;&.&1).*!
8&&1).0E*21*)!4:.)*+(&1)1*X!(&8+!"Z776+!4:.)*+*&!O9#!(.,!.&&*-&*6!FZ[!N&'()*++,&!
);0!#Z$!(.,!K(#!++1*+1!1++N!0+12*+8+!*-+,14'-8&1X!1)..)1*!OO[!+1),8+01!#Z[!
8&&1).0E*21)&86! T))! '(+0'-8+! 3A;),8+01! #Z[! 8&&1).0E*21*)! 0+12*+(&1*X! (&1!
'(+0'-8+! 3A;),8+N! #Z[! 0+'*+*28! ).28)! +-32! ++1*+1! );0! 7"ZZ! 0+'*+*28!
).2++1*+*6! <).8+()X! )*! 7! &,&()1)! 4+,21! T?iR11)! ',! ++1*+1! "ZoZZZ! |C+X! 1))5+!
N&'()*++,&! (&**)0+12*(&1).! *-+,14'-8&1! /AAN! E;&10',,+.! 1++(+*+! 0+'*+*28!
).2++1*+*)!*:**2!,),8)!0'524+,21!T?i R11)!++1*+1!12((+1!"$!(.,!|6! \i+N).! "7 ^6!!
!
Tabel 21. Íhusaaste peenosakestest tulenevate kaotatud eluaastate t›ttu vŠhenenud panus SKT-sse. 

++86'0, "#$%, *'8+9'0 ,

92.#5;,2$"53%;12"#<K.%L-45..53<%3.6./12/<+%0.,3.34$%
<+4..53.3<%.2K%..53.5% <+4..53.3].% =8''' %

h,55""+5<%$""5<+0U345<%3.2N":"#<%..53.5%A&'((P.E% :+#%+].% ?C)%

Y",:<3..#"%:.05":..+#<%,5.0..+%X,55""+5<%$""5<+0U345<%
.5<#$.:"5<+%% D% )'D %

[""5<+0U345<%0,645%..53.58%:"5%,#%KL":.+"0%.5<#$.$.%
N",:<3..#"6.%A:,,$453.N%??D%N",:<3..#"%
0,64;,3 <#35"..+"53%32.#5;,2$"0U345<#.%k)'=%:+#%M:)].l% +].% &'&%

Y",:<3..#"6.%)'D%X,55""+5<%$""5<+0U345<%.5<#$.:"5<+%
K1-<#<N%32.#5;,2$"53%;12"#<K.%L-45..53<%3.6./12/<+%
0.,3.34$%<+4..53.3<%.2K%..53.5% <+4..53.3].% (8&'' %

(%"#":<5<%;.#45%*T9O55<%..53.5%% \]. % &'8''' %
kaotatud eluaastate t›ttu saamata jŠŠnud panus SKT-
sse 

mln !/a  24 

Orru jt (2011) on uurinud ›husaaste peenosakeste t›ttu saamata jŠŠnud panuse mŠŠra 
SKT-sse:  
 ÒKokku p›hjustavad Ÿlipeened osakesed vŠlis›hus Eestis hinnanguliselt keskmiselt 600 varajast 

surma aastas, mis lähtuvalt erinevatest tegurites jääb usalduspiiride (95% CI=155– 1061 juhtu) 
vahele. See teeb kokku 8 312 (2 234–14 608) kaotatud eluaastat aastas ning keskmine oodatava 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7#!!""#$"$%#&'$"#&(&')**+,--+$%#'.!/01'Y	
  saasteaine	
  lubatav	
  kogus	
  välisõhu	
  ruumalaühikus.!
7$!0)100',,+1)&-)!"Z77X!.0!7D!
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eluea kaotus elaniku kohta on ligi 5 kuud. Suurim oli oodatava eluea langus suuremates linnades 
nagu Tallinn, Tartu, Narva, PŠrnu ja Kohtla-JŠrve ning m›nev›rra k›rgel Ida-Virumma 
piirkonnas Ÿldiselt. Peale liikluse oli linnades vŠga oluliseks tervisem›ju tekitajaks kohtk›te, Ida-
Virumaal tööstus ning maapiirkondades teistest piirkondadest kohale kantud saaste. Peened 
osakesed vŠlis›hus p›hjustavad Eestis tŠiendavalt veel 312 (188–460) hingamisteede ja 555 
(358–706) sŸdame-veresoonkonna hospitaliseerimise lisajuhtu aastas. Sotsiaalmajanduslikud 
väliskulud on 378 miljonit eurot aastas varajase suremuse ja 2 miljonit eurot hospitaliseerimiste 
tõttu.” 15 

Keskkonnakaitse	
  

PM sektori metaaniheite vŠhenemine  
L,+)-''N,)! 0AA-&*+(&,)! 3A;),8+N! 4:..2(+/+,821.&002! ()*++,&)(&11&'',& 6!
b+28+1! '.)3! )(&11&'',! 1A&.&NX!! 3A;),)N! .A 5+0A&*.21)! )(&11&'',X! 1)..)! (:/2! ',!
0)10(&,)X! 02&8! )**)3++*214-&,*1&&4&! +-3)1*+8)1! 1&&10&! '.2.&,)6! ?)10',,+0+&*1)1!
(::8)*+01)! ()*++,&! 02&! 1++1*+3+*! 0+132;'',)5++1&X! +,+)-''N,)! 0AA-&*+(&,)!
3A;),8+N!1)8+!/+!3:&(+.8+N!1++828!),)-5&+!A-+!0+12*+8+6!
!
i+;)8+1*!1: ,,&021*X!02&!1)8+!0'(4'1*))-&*+01)!0'--+.&02.*!()*++,&!)&!*)0&X!\1)8+!
4)+N! 1)5+(+X! 1)+.! 4)+N! 1++32*+(+! *)(4)-+*22-&! DZROZ! G^X! *A,+! 42282N!
E.)3++8)X!02&!4+./2!*)00&3+1*!1:,,&021*!0'(4'1*))-&*+01)!,:2)*).)!3+1*+3+.*X!1*6!
)*!*'&(201!+)-''N,)!.+52,)(&,)X!(&..) !0A&521!()*++,&!)&!*)0&6!!
P)8).+!.A5+!;'&8.+*)1*X!(&1!',!0+*(+*+X!;+00+N!()*++,&!)-+.82(+!3A.&1:;02X!02&!
1)+.!*)0&N!+,+)-''N,)!0)100',8X!02&!1)8+!4-'*1)11&!)&!0',*-'..&X!1&&1!',!&1)),)1.&0!
()*++,&;)&8)X!(&1!',!0)100',,+4-'N.))(X! !
!
>-'N.))(&!.+;),821)01!',! +^!0+1!.A5+1*!*);+!N&'5++1&!3:&!N^!*);+!*+1*!*+;)1:,,&0X!
(&8+!0'(4'1*))-&8+6! !
 

!"

#!!!"

$!!!"

%!!!"

&!!!"

'!!!!"

'#!!!"

'$!!!"

#!!%" #!!(" #!!&" #!!)" #!'!" #!''"

!"#$$%&'("&)"'*#+$,'

*+,--./"0+/1+"2,3-4"

 
Joonis 9. Íhku heidetud saasteainete heitkogused Eestis kokku ja maakonniti ajavahemikul 2006-
162011. 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7D!.0!#X!;**4fCC-+;3+*)-3&162*6))CN&*1*-)+(C7CDZF7C7CH--2"Z77648M 
7O!Allikas: Keskkonnauuringute keskus, 2011. http://www.keskkonnainfo.ee/main/index.php!
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T+01+! N&'5++1&! 4'1&*&&31)*)! (:/28)! E.)3++*)1! \?.&,5)-! 7==F^! *22+01)!
1:,,& 02(+/+,821)!;&,,+,52.&1)01!'1+0++.201 !()*++,& !0'52 ;)&*)1!9[6! !
Juhul kui 70% s›nniku aastasest maksimaalsest [65-72% on kasutatava s›nniku- ja 
lŠga kogusega arvestatud biometaani potentsiaali arvutuses] kogusest kŠŠritada 
biometaaniks, siis selle v›rra metaaniheide vŠheneb. (Tabel 22) 
 
Methane is the second most important greenhouse gas in the world, with a global warming 
potential (GWP) of 25 times higher than CO2 (in a time horizon of 100 years). Methane 
emissions occur in any anaerobic processes with organic materials. It has been estimated that 
methane emissions from agriculture contribute about 33% to the global greenhouse effect. 
About 7 % alone result from animal excrement.17 
.  
Tabel 22. Keskkonnale hoitakse Šra kahju 300Õ000 !/a, kui 62-75% lŠgast kŠŠritatakse biometaaniks. 

++86'0, "#$%, *'8+9'0 ,

R<3..#"%<:"55",,#%..53.5% 3].% (&8''' %

*L##"04:./.#$45<%,5.0..+%:<3..#"-<"3<53%% D% CD%

*L##"04%,5.0..+8%:"$.%0.543.3.K.5%;,3<#35"..+"%.2K4345<5%,#%
0.543.34$% D% C'D%

*L##"04:./.#$45<53%;12"#<K%:<3..#"-<"$<%..53.5% 3].% 7>>%

F"0.O./.+"5<5%;<25;<03""K"5%,#%:<3..#%&7%0,2$.%5442<:.%#<6.3""K5<%
0+"":.:L/46.%04"%aH&% 0,2$./. % &7%

aH&%<0K"K.+<#$"5%:<3..#"-<"$<%..53.5% 3].% (=8C'' %

5U5"#"0$",05""$"%3,##"%-"#$%A;"0.O./.+"#<8%0<50:"#<E% \]3% &' %
7% metaaniheitme negatiivne keskkonnakulu aastas taandatuna 
CO2 ekvivalendile  

 !/a  294,000 

 

Nitraadileostumise vŠhenemine 
 KŠŠrimisjŠŠk on taimedele paremini omastatav ja lŠmmastikuŸhendite 
eraldumine pinna- ja p›hjavette seega vŠiksem.  
 
Within the agricultural sector anaerobic digestion may contribute through a double effect to save 
water resources (e.g. 1 litre of drinking water in the Aral Lake region costs about 1 US Dollar). 
1. Through the increased ammonia content in the digested manure an accelerated plant up take occurs. 
Roots prefer ammonia than nitrate, if they are available at the same time. When ammonia is more and 
faster absorbed by the plants it cannot be transformed into nitrate and leached downwards in direction 
of the groundwater level. Thus groundwater pollution through nitrate is prevented. 
Trials on cereals have demonstrated the higher uptake of ammonia from digested manure which 
resulted in an equivalent of mineral fertiliser between 79 to 101 % (mineral fertiliser is 100%). Raw 
manure achieved an equivalent of 35 to 42% only. This increased up take of accessible nitrogen during 
the growing period implies for the following period (autumn and winter) a reduced nitrogen content in 
the soil. Unwanted mineralisation of nitrogen at this time is reduced and the risk of transfer to the 
groundwater is also reduced [14]. (Klinger 1998, lk 6) 
 
Nitrous oxide generation is a natural microbial process. It is produced during nitrification and 
denitrification processes in soils, stables and animal waste management systems. In general nitrous 
oxides emissions appear in soils without anthropogenic influence. Fertilising as well as special 
conditions during storage can immensely increase the emissions. 
Very few detailed information is available about the reduction potential of nitrous oxides through 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
79!L..&0+1f!%+-N+-+!?.&,5.)-X!7==F6!<,3&-',(),*+.!L14)V*1!'M!%&'5+1!i)V;,'.'5SX!w)-(+,!%&'5+1!
L11'V&+*&',X!B)12.*1!M-'(!wi• R>-'/)V*!‚>-'('*&',!'M!L,+)-'N&V!i)V;,'.'5&)1X!7==F‚!i%p!w(N]6!
W-+,0M2-*6!b0!96!
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anaerobic digestion of animal waste. There is still a need for further research. Nevertheless recent 
research results lead to the opinion that anaerobic digestion of animal waste significantly reduces 
nitrous oxide emissions. [3,16] by 
1. Avoidance of emissions during storage of animal waste. 
2. Avoidance of anaerobic conditions in soils. 
3. Less N2O-losses through increased nitrogen availability for plants and a faster nitrogen absorption 
through crop plants. 
4. Reduced application of inorganic nitrogen fertiliser and N2O avoidance during production of 
nitrogen fertiliser. 
5. Avoidance of changes of land use (saving of forest resources). 
Considering all these effects an N2O-reduction potential through anaerobic treatment of about 10 % 
could be assumed. (Klinger 1998, lk 8). 

KŠŠritusjŠŠgil on paremad vŠetusomadused kui s›nnikul  
 
Many farmers have observed improved yields afte using digested manure. Measurements show a yield 
increase of 2 to 3 % compared to untreated manure2-4. The effect is more significant if the manure is 
directly injected into or covered with soil and when applied before seeding. 
Another observation from farmers after use of digested manure is that the grass variety is higher than 
with untreated manure. 
Through co-fermentation (addition of agro-industrial residues such as slaughterhouse wastes, fat etc.) 
the nutrient content can easily be increased. Through addition of co-substrates and improved 
fertilisationtechniques an average of 20% more ammonia (ca. 0.7 kg/mÑ biomass) and 30% more 
phosphate (ca. 0.3 kg/mÑ biomass) is achieved, which substitute the use of mineral fertiliser [3]. 
To produce one kg of nitrogen, 2 kg mineral oil is needed (Haber Bosch System). An average of 30 MJ 
per mÑ of biomass [3] (manure and co-substrates) can be saved through cofermentation. 
 
Vajadus	
  kunstväetiste	
  järgi	
  väheneb,	
  kuna:	
  	
  
7^!0AA-&(&1/AA0!*+&()8).)!4+-)(&,&!'(+1*+*+3X!1*6!1)8+!02.2N!3A;)(!4)-!;+!
"^!N&'5++1&!)8),8+(&,)!*''N!221&!N&'/AA*()!3''5)!4:..2.)!\1*6!-';0)(!
N&'(+*)-/ +.&!/AAN!-&,5.211)6!
%&'/AA*()8! ',! ,a6!22)8! *''-()3''8 X! (&1! (2&82! /AA01&8!3A)*&1),+!0+12*+(+*+6!
`&,)-++. 3A)*&1)! *''*(&,)! ' ,! ),)-5&+&,*),1&&3,)! /+! 02.20+1! /+! 02.2*+N! 4+./2!
M'11&&.1)&8!0E*21)&86!`&,)-++.3A)*&1*)!+1),8+(&,)!3A)*21'(+821*).*!3:-83AA-1)!
0AA-*&*21/AA5&5+!',!0)100',,+.)!0+12.&067F!
 
Tabel	
   23.! P:-8.)3! .A((+1*&02! \K^! 0+12*21! 4-'*1),*&8)1! 1)+R! /+! .);(+.A5+! ,&,5! 0AA-&*21/AA5&!
42;2.! )-&,)3+*)! .A5+C0AA-&*21/AA5&! 4A-&*'.2! 3+;).X! ++1*++)5+8)! 3+;).! /+! .)3&*+(&13&&1&! 3+;).6!
\+..&0+1f!%&-0('1)X!"ZZ=7=^6!

% Kevad  Suvi  

%T.:.2.%.++.%K""$4#.% Lohiskingaga! T.:.2.%.++.%K""$4#.% Lohiskingaga 

Taliraps % % %

*<.+16.% % ?7% % %

LehmalŠga =7% % %

T112"345/110% C7% % %

H&#$,, % % % %

*<.+16.% ?' % ?' % 77% =7%

LehmalŠga 7' % =7% =7% )7%

T112"345/110% C'% ?7% ?' % =7%

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7F!Allikas:http://www.farmplant.ee/component/k2/item/93?tmpl=component&aken!
7=!%&-0('1)X!i6!"ZZ=6!‘Nitrogen	
  recovery	
  from	
  organic	
  manures:	
  improved	
  slurry	
  application	
  
techniques	
  and	
  treatment	
  –	
  the	
  Danish	
  scenario’.	
  n,*)-,+*&',+.!W)-*&.&1)-!T'V&)*S!>-'V))8&,51X!ODO6!
!
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L3+.&02!;E3)!.)&8(&1)01!+-32*+()!-)++.1)!0AA-&*21/AA5&!0'521)!!/+!1)..)1!'.)3+ 8!
3A)*&1+&,)! 0'521)8X! ,&&! 3)8).+1! 02&! *+;0)1! M-+0*1&'',&1X!(&..) !42;2.! +,,+N! 1&&1!
+-32*+8+X!02&!4+./2!02,1*3A)*&1&!0'002!;'&*+01)6!?2,+ !(&,)-++.3A)*&1)8!',!0+..&8X!
1&&1!)5+!*A,+!),+(!0))5&!,)&8!,a!2(N)1! 4:..2.+!)5+!*22.8)!)&!.''N&6!
 
Talinisu RAMIRO (eelvili II kasutusaasta p›ldhein) vŠetamisel oli lŠmmastikvŠetiste 
efektiivsus kasvuaastal k›rge. Isegi N135 kg/ha, juures ei saavutatud vŠetamise 
agronoomilist maksimumi. K›rgeima terasaak (6500 kg/ha) saadi vŠetisvariandis 
N135 P39 K90 kg/ha. 
 
Kääritusjäägi	
  omadused	
  
?A)1'.)3! 4)+*E00! 4:;&,)N! &,M'-(+*1&'',&.! n<L! %&'),)-5S! "Z7Z6! ++1*+!
N&'5++1&/++(+8)! 0AA-&*21/AA5&! E.)3++*)1*! N&'3A)*&1),+! 0+12*+(&1)! 0';*+6"Z !
%&'5++1&!0AA-&*21/AA5&!0+12*+(&1).! \(+;)^N&'3A)*&1),+! ',! (&*()&8! .&1+3AA-*21&!
.&1+01!*)(+1!'.)3+*).)!3A)*&1+&,)*).)6!!
!
?AA-&*21/AA5&! 0+12*+(&,)! 3A)*&1),+! 3A;),8+N! M'11&&.1)*)! 0E*21*)! /+!
(&,)-++.3A)*&1*)! 0+12*+(&1*X! 3A;),8+N! 0+132;'',)5++1&8)! )-+.82(&1*! 0+*(+*+!
1:,,&02;'&8.+*)1*X! 4+02N! 3:&(+.21)! 122-)! )M)0*&&3121)5+! -)112-11&8)!
*++10+12*21)01! /+! 12.5)N! 1)..)5+! *''*(&1*1E0.&X! 1*! +&,)8! 0A&3+8! -&,5&! ),)-5&+!
(22,8+(&1)! 0A&521! /AA*()3+N+.*X! 1)1*! 0:&0! *)00&3+8! E;),8&8! ',! /A-5(&1*)!
4-'*1)11&8)!*''-+&,)016! i+N).&1!"$ !*''828!3:-8.21)1! ',! ,A;+X!)*!1:.*2(+*+!.A5+ !
4A-&*'.21*X! .)3&*+(&13&&1&1*! /+!+/+1*! ',!0AA-&*21/AA5&1! .A((+1*&02! '1+0++.!3:-8,)!
3:&! 122-)(! 02&! 0AA-&*+(+*+! .A5+16! `&1! *:)1*+N! E;)1).*X! )*! .A5+! 0AA-&*+(&,)! )&!
3A;),8+! 1)..)! 3A)*&1'(+821&X! 3+&8! 4&5)(! 122-),8+N6! <,+(5&! 3)).X! 122-&(!
1'*1&++.,)! 4.211! 0AA-&*21/AA5&! .)3&*+(&1).! 3:--).8)1! .A5+5+! ',! 0AA-&*21/AA5&!
.)3&*+(&1).!)N+()).8&3+!;+&12!42282(&,)6!!
?AA-&*21/AA5&1! '.)3+! .A((+1*&02! 3A)*21'(+821&! 1++N! 3A./+,8+8+! 0+12*+(&1)!
4-'*1),8&,+! (“utilisation	
   percentage”).! T))! ',! (AA-+*28! 0AA-&*21/AA5&1! '.)3+!
E.8.A((+1*&02! 0'521)! 0+282X! (&1! ',!3:-8,)! 12;*).&1)! (&,)-++.3A)*&1)1! '.)3+!
.A((+1*&02!0'521)5+X!)*!1++8+!1+(+!1++06!?AA-&*21/AA5&!3A)*213AA-*21!122-),)N!
0''1!3A)*21+&,)*)!4-'*1),*2++.1)!0+12*21)M)0*&&3121)!*:2125+6!`&8+!122-)(! ',!
0+12*+*+3+!.A((+1*&02!4-'*1),*X!1)8+!4+-)(!',!3A)*&16!\i+N). !"$  ̂
 
Tabel	
   24.! KA&8)! i++,&1! (::8)*28! .A((+1*&02! 0+12*+(&1)! 4-'*1),8&1*! /+! +(('',&2(&!
'1+0++.21*! E.8.A((+1*&021*! )-&,)3+*)1! 1:,,&02*)1! /+! 0AA-&*21/AA5&1! 123&'8-+! /+! *+.&,&12!
3A)*+(&1).6!\%&-0('1)X!"ZZ=^6!
Sõnniku tüüp  Vili ja kasutamise aeg   NH4-N osa üld-N (%)  N kasutus (%  

üld N) 

SŸgavallapanu, veised *4K",$<28%0<K.$% &&% )&%
SŸgavallapanu, sead  3.+"#"548%5U6"5% &)% &C%
VeiselŠga 3.+"#"548%0<K.$% 7&% =7%
SealŠga 3.+"#"548%0<K.$% C=% ?)%
KŠŠritusjŠŠk* talinisu,	
  kevad	
   >)% >' %
KŠŠritusjŠŠgi vedel 
fraktsioon 

talinisu,	
  kevad	
   >&% C>%

* P›hineb 20 kŠŠrtusjŠŠgi keskmisel, kus substraatideks olid lŠga ja toiduainetššstuse jŠŠtmed  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"Z !b20);2-1*X!G6X!W-'1*X!>!+,8!Lb!T)+8&!i6!"Z7Z6!n<L!%&'),)-5SX!i+10!#9!Y!J*&.&1+*&',!'M!8&5)1*+*)!
M-'(!N&'5+1!4.+,*1!+1!N&'M)-*&.&1)-X!@2,)!"Z7Z6!
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!
T))! ',! 4)+(&1).*! (&,)-++.,)! .A((+1*&0! \+(('',&2(! .A((+1*&0^X! (&1! ',!
*+&()8).)! '(+1*+*+3!0';)!4A-+1*!(2.8+!3&&(&1*6! i)'-))*&.&1).*! ',!1:,,&02 1! '.)3!
0+12*+*+3+! .A((+1*&02! '1+0++.! 3:-8,)! 0AA-&*21/AA5&1! '.)3+! .A((+1*&025+6!
>-+0*&.&1).*X! 02&! *'&(2N! 0AA-&*21/AA5&! .)3&*+(&,)! (++4&,,+.)X! 1&&1! (&,5&.! (AA-+.!
.),82N! +((',&++0&X! (&..)! *+5+/A-/).! *+&()8).! 4''.*! '(+1*+*+3+! .A((+1*&02!
0'521!3A;),)N6!`&1*:**2 !',!'.2.&,)!3A;),8+8+!0AA-&*21/AA5&!0'0024228)*!:;25+!
,&&! .+821*+(&1).X! *-+,14'-8&.! 02&! .)3&*+(&1).X! )*! 3A.*&8+! +((',&++5&! .),82(&1)!
0+282!.A((+1*&02!0'521)!3A;),)(&1*!0AA-&*21/AA5&16! 
?AA-&*21/AA5&!0+12.&0021*!0&,,&*+N!0+!1+01+!\?.&,5)-!7==F^!N&'5++1&!+3+.&0)!
;E3)8)!22-&,5f !
“Manure, compost or any organic fraction will increase or stabilise the humus level in soil. 
Humus is one of the most important compounds in the soil since it is responsible for the 
temperature of the soil;, the water capacity, structure and pore volume (which is very 
important against desertification) and absorption of nutrients. 
During the anaerobic process most of the low molecular substances (less than 1000 g/Mol) 
are degraded, while lignin substances still contribute to the humus pool of the soil [1]. 
Thus fermented manure still contributes with its humus building substances to soil fertility.  
After anaerobic digestion about 25 to 40% of the organic dry matter is converted to methane 
(CH4) and carbon dioxide (CO2). This reduction results in a decreased carbon/nitrogen 
proportion and improves the quality of manure.” 
 
<).8+()X!)*!0AA-&*21/AA0&!)&!*aa8).8+!*A&),8+3+.*!3A)*&1),+!0+12*(&1)01X!(&1*:**2!
',! 3:)*28! ,))8! 1&1),8&8X! (&..)! 0AA-&*21/AA0&! 1++N! '*1)! 0+12*+8+! 3A)*&1),+6!
T)..&1*)!1&1),8&*)!0'521!++1*+1!7Z[!kuivainele (?L )!*++,8+*2,+!',!7F6"!(.,!*C+6! !
!
<).8+()! )*! 1&1),8&*)! +,+)-''N1).! 0AA-&*+(&1).! 3A;),)N! '-5++,&.&1)! 02&3+&,)!
1&1+.821!"DR$Z[X!0)10(&1).*!1&&1!#Z[6!
!
b&1+0AA-&*21/AA0&! 1++N! -';*1)1*! N&'(+11&1*! /+! 4:..2(+/+,821.&0)1*! (228)1*!
/AA0&8)1*X!36+6!1:,,&0!/+!.A5+!1))5+!7#!(.,!*C+! -';*1)1*!N&'(+11&1*!1++N!=!(.,!*C+!
0AA-&*21/AA0&! \?L! 7Z[^ 6! ?2,+! 3A)*+(&,)! *'&(2N! .A5+,+X! 3)8).+*! /+! *+;0)*!
0AA-&*21/AA5&!M-+0*1&'',&!)&!)-+.8+*+X!1&&1!)).8+()X!)*!0AA-&*21/AA5&1!',!1+(+!4+./2!
.A((+1*&002!02&!1:,,&0216 
 
=! (.,! *',,&1*! 0AA-&*21/AA5&1*! 1++N! 3A)*+8+!#Z#o#O7! ;+X!1+(+1! )&! *'&(2!
(&,)-++.3A)*&1*)! +1),8+(&1*X! 02,+! /22-8)! 0+13+*+*+3+&8! *+&(&! 3A)*+*+01)!
0AA-&*21/AA5&5+X! 1*! (&,)-++.3A)*&1*)! 0+12*+(&,)! )&! 122-),)6! `&1! ',! 0+281).*!
4'1&*&&3,)X!+5+!)&!'.)!'*1)1).*!-+;+.&1).*!(::8)*+36 !

BiokŸtuse kasutamine p›llumajanduses 
>:..2(+/+,821(+1&,+8 !0+12*+3+8!N&'()*++,&! )-&8&&1).0E*21)! +1)().X! 1).! /2;2.!
3A;),)N! 4(! ( +1&,+*)! ),8+! ;)&*5++1&8)! 0'521X!1)..)! (:/2! ',! 0)10(&,)6 !
%&'()*++,!+1),8+N! )-&8&&1) .0E*21)!Y!)1&+.52!1++1*) !/AAN!*)0&*+(+*+X!1++1*)02.2X!
GH" X!3:-8.21!',!*''828!P+.8'!P+0)-&!)**)0+,8)1 "7 !/'',&1!7Z f!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"7 !;**4fCC(',21(&,)06))C8'V2(),*1CT)(&,+-"#t"$tZ#t77ti+-*2648M !
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Joonis 10. Energiakulu erinevate autokŸtuste kasutamisel  100 kilomeetri lŠbimiseks WTW meetodil. 
(v›rdlus on taandatud sissepritsega ottomootoriga bensiiniautole keskmise kŸtusekuluga 7 l/100 km). 
?+132;'',)5++1&8)! 1)52! )(&11&'',! )1&*+*+01)! GH"! )03&3+.),8&,+6!
?+132;'',)5++1)! *)0&N! 0E*21)! ).2*1E0.&! \*''*(&,)X! *2-21*+(&,)X! *+-N&(&,)^!
*2-21*+(&,)X! *+-N&(&,)^! 0:&5&1! '1+8)16! i+-N&(&1)! M++1&! );0! 0E*21)! (''*'-&1!
4:.)*+ (&1*!*A;&1*+*+01)!!.E;),8&5+!iip!\i+,0 Ri' Rp;)).1^6! !
pip! \p).. Ri' Rp;)).1^! *A;&1*+N! 0E*21)! 0'52! ).2*1E0.&*! +.+*)1!1)..)! *''-()!
0+)3+,8+(&1)1*!(++-8.+1!/+!*''*(&1)1*!02,&!(''*'-&1!4:.)(&1),&6! !
 
Through anaerobic treatment of animal excrement a renewable source of energy is 
generated, which has an important dual climatic effect: The use of renewable energy reduces 
the CO2- emissions through a reduction of the demand for fossil fuel (1 m3 biogas substitutes 
0,5 kg oil for energy purposes reducing 2,6 kg CO2-emissions). At the same time the process 
can diminish uncontrolled methane generation by capturing methane. 
1	
  liitri	
  bensiini	
  põlemisel	
  eraldub	
  2370	
  grammi	
  CO2	
  ja	
  1	
  liitri	
  diislikütuse	
  

põlemisel	
  eraldub	
  2650	
  grammi	
  CO2 

<).8+()X! )*! 3+.8+3! ),+(21! ++1*+1)1*! )-&8&&1).0E*21)1*! 0+12*+*+01)!
4:..2(+/+,821)1X! )).8+()X! )*! "D[! 1)..)1*! +1),8+*+01)! N&'()*++,&5+6! <).8+()X!
)*! M'11&&.1)*)! 0E*21*)! +1),8+(&1).! N&'()*++,&5+! ! 3A;),)N! 0+132;'',)5++1&8)!
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+..&0+1*!4++5&,&! \pipX!e)..R*' Re;)).^! ()*''8&0+!+.21).! =9[6!K),8).! )).821*).!
;'& *+01)!A-+!7D$o=F"!*',,&! GH" !)03&3+.),8&1!:;2;)&*()&8!/+!3:**)1!+.21)01!GH" !
*',,&! ;&,, +! "Z! |C*X! ',! 0+12! E;&10',,+.)! #! (.,! |C+6 ! T))! 1&1+.82N! 0'52!
*-+,14'-8&1!3A;),),28! GH" !*+N).&16!

Jäätmekäitlus 

BiojŠŠtmete taaskasutuse suurendamine 
L,+)-''N,)! 0AA-&*+(&,)! 3 : &(+.8+N! 4+-)(&,&! *22+! -&,5.211)! N&'/AA*()&8X! (&1!
*A,+! .A;)3+8! 4+-&(+.! /2;2. ! 0'(4'1*&01 ! \PAA*1+X! @:).A;*()^X! ;+.3&(+.! /2;2.!
.+8)1*+*+01)! 1))! 4-E5&(A).)6! L,+)-''N,)! 0AA-&*+( &,) ! +&*+N! 1++32*+8+!
N&'/AA*()*)! .+8)1*+(&1)! 3A;),8+(&1)! 1&;*+-3) ! \$Z[! ++1*+01! "Z"ZX! B''*1&1!
,A&*)01! ',! /2N+!0E((0',8!++1*+*!0)).+*28!&5+1252,)!N&'/AA*()*)! .+8)1*+(&,)!
4-E5&(A).)!Y!/+!7"!.&,,+!N211&8!1:&8+3+8!B''*1&1!7ZZ[!0';+.&0)1*!N&'/AA*()*)1*!
*);*28!N&'()*++,&5+^6!PA&8)*+01)X! )*! 0+!0'(4'1*&(&,)! ',! *++10+12*21X!1*6! )*! )&!
.&1+! '*1)1).*! (& 8+5&! /22-8)6! T+(+1! 3:&N! 0+! 3A&*+X! )*! N&'5++1&! *''*(&,)! ',!
0'(4'1*&(&1)1*! 4+-)(X!02,+!0+12*+*+01)!A-+!0+!5++1&.&,)!),)-5&+!\()*++,^ X!(&1!
0'(4'1*& (&1) ! 42;2.! .A;)N! *)&1*)! 5++1&8),+! 0+82(+6!T++(+*+! /AA,28! *2.2! ',!
*''828!0'52!N&'()*++,&!*''*(&1)1*!1++(+*+!/AA,2 8!*2.2!*+N).&16!

Reoveesette parem kŠitlus 
<,+(&0)11)! 3A&0)! -)'3))42;+1*&*)11)! 4'.)! +,+)-''N1)! 0AA-&*&! -+/+(&,)!
'*1*+-N)0+1X!+5+!02&!1)*)!3&&+!N&'5++1&/++(+X!1&&1!1++N!1))!;A1*&!0A&8).8286!P+/+.&0!
',! -)'3))1)**)! ;E5&),&1))-&(&,)! N&'5++1&/++(+1X! )*! 0+12*+8+!0AA-&*21/AA0&!
3A)*&1),+X!1))!',!'.2.&,)! *))(+! 122-)(+*)1!.&,,+8)1 6!
T++(+*+! /AA,28! *2.2! *)5)(+*+! N&'()*++,&1*! /+! 1)..)! (EE5&1*! ',! *''828! 0'52!
1++(+*+!/AA,28!*2.2!*+N).&16!!

Metaaniheite vŠhenemine kŠideldud reoveesettest v›rreldes kŠŠritamata 
reoveesettega 
b&,,+8)1!3A;),)N!-)'3))1)**)!0'(4'1*&(&13A./+02*)1*!*2.),)N!)N+()).8&3!;+&1X!
02&!0AA-&*&!*aa*+N!0'--+.&02.*!/+!02&!0'(4'1*&(&,)!3&&+01)!.AN&!,:2)*)0';+1).*6!
?2&!0'(4'1*&(&,)! ',! :&5)1*&! *);*28X! 1&&1!1))! 3A;),8+N! ;+&12X! 1&&1! )&! '.)! 0+!
4-'N.))(& 6!B+;+.&1).*!',!1)..)!(:/2!-+10)1*&!;&,,+*+36!i)'-))*&.&1).*!3:&01!;+&121*!
*2.),)3+!0&,,&13+-+!;&,,+!.+,5)(&1*!3:--).8+!(2&82!1+(+8)1! *&,5&(21*)1!'.)3+!
;+&123+N+!0&,,&13+-+!;&,,+5+6!?3+,*&*+*&&31).*!)&!'.)!1)8+!(:/2!3:&(+.&0!;&,,+*+X!
0'521)8!',!0+!3A5+!3A&01)86!

Energeetika 

Taastuvenergia edendamine/ energiasektori CO2 vŠhendamine 
%&'()*++,! ', ! 0';+.&0! *++1*230E*21X! 1+(+1! )&! '.)! 1))! +-52(),*! E01&! 0:&5)!
*25)3+(X! 02,+! ,*6! *22.C42&*! +,,+3+8! 122-)(+!*++1*23).)0*-&R! /+! 1''/21),)-5&+!
(+;2!/+!',!4).5+.*!),)-5&+*' '*.21)!/A-5&!+-32*+8)1!'8+3+(+8!);&*+8+!/+!0A&*+8+6!
%&'()*++,&! *''*(&1)5+! 0++1,)3+8! (&*()8! +3+.&028! ;E3)86! !>:.)30&3&1*! ).)0*-&!
*''*(&1).! 0++1,)N! GH" ! ;)&8)! 76ZD! *',,&! 7! `p; ). ! 0';*+6! "Z[! N&'()*++,&!
4'*),*1&++.&!0+12*+(&1).!T<?R&1!',!1)..)!4-&(++-),)-5&+!0'521!9OZoZZZ!`p;C+6!
T+(+! 0'521)! 4-&(++-),)-5&+! 1++(&1)01! 4:.)30&3&1*! ',! GH" ! ;)&8)! 9=FoZZZ! *C+6!
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%&'()*++,&! 4:.)*+(&1).! )-+.823! GH" ! ',! 1E1&,&02,)*-++.,)X! 02,+! 1))! ',!
*++1*230E*21!/+!N&'(+11&!*)00&(&1).!',!1))!1E1&,&0!+*('1MAA-&1*!1)'*286!>:.)30&3&!
4:.)*+(&1).! )-+.823! GH" ! ',! M'1 1&&.,)! /+! .&1+,82N! 4:.)*+(&1).! +*('1MAA-&X!
4:;/21*+8)1!0.&&(+(22*21&6!P:**)1!GH" !*',,&!;&,,+01!"Z|X!;'&*+01)!++1*+1!A-+!7O!
(.,!|!3AA-*21)1!GH " !;)&*()&8! \i+N).!"D ^6!
 
Tabel 25. P›levkivi asendamisel biometaaniga (20% potentsiaalist, 76 mln Nm3) Šra hoitud CO2 kulu 
aastas.  

++86'0, "#$%, *'8+9'0 ,
Y",:<3..#"%0,6458%:"$.%0.543.3.05<%*JT%<+<032"%/.%5,,/45<%
0,,53,,3:"5<05 % :+#%M:) ]. % C?%

Y",:<3..#"%;2":..2<#<26".5"5.+$45%(%M:) O5% 0S-]M: ) % (' %

Y",:<3..#"%A&'DE%;2":..2<#<26".%0,645%..53.5% RS-]. % C?'8''' %
aH&%3<0<%;L+<K0"K"%;L+<:"5<%RS-%0,-3.% 3%aH&]RS- % (P'7%

aH&%3<0<%0,004%..53.5%&'D%N",:<3..#"%<#<26".0,645<%5..:"5<05%
;L+<K0"K"%;L+<3.:"5<+%

3].% CB>8''' %

Y",:<3..#"%;4-4+%X,55""+5<%aH&%-<"3<%K1-<#<:"5<%,5.0..+%% D% (''D %

FL+<K0"K"%.5<#$.:"5<+%N",:<3..#"6.%12.%-,"34$%aH&%-<"$<%..53.5% 3].% CB>8''' %

aH&%-"##.;2,6#,,5%A;<2",,$"%0<50:"#<E%^JI%&'(&% \]3% &' %

FL+<K0"K"%.5<#$.:"5<+%N",:<3..#"6.%12.%-,"34$%aH&%04+4%..53.5% \]. % (78B?'8''' %

 
W'11&&.1)*)!0E*21*)!+1),8+(&1).!()*++,0E*21*)5+!*-+,14'-8&1!3A;),)N!GH" !;)&8)!
(++-8.+1*!4++5&,&! ()*''8&0+.! \pip^!=9[6!T*+*&1*&0++()*&!+,8()*).!+,8()*).!
*+-N&*&! "Z776+! <)1*&1! "O7! *2;+*! *',,&! N),1&&,&! \#$F! (&./',! .&&*-&*^! /+! D9"! *2;+*!
*',,&! 8&&1).0E*21*! \O9#! (&./',! .&&*-&*^6! 7! .&&*-&! N),1&&,&! 4:.)(&1).! )-+.82N! "#9Z!
5-+((&! GH " ! /+! 7! .&&*-&! 8&&1.&0E*21)! 4:.)(&1).!)-+.82N! "ODZ! 5-+((&! GH" X! 1))5+!
++1*+1! )-+.82N! N),1&&,&! 4:.)(&1).! F"D! *2;+*! *',,&! GH" ! /+! 8&&1.&! 4:.)(&1).! 7X9F!
(&./',&*! *',,&! GH " X! +1),8+8)1! M'11&&.0E*21*)! *+-N&(&1)! FZ[! ! N&'()*++,&!
4'*),*1&++.&5+! \#Z$! (.,! K( #^! '.)01! 0'002;'&8! 9D#! *2;+*! *',,&! GH " 6! @+! 0+12!
E;&10',,+.)!',!7D!(.,!|C+ !pip!()*''8&0+!+.21).!\ @'',&1!7Ẑ6!i+;0)8!'1+0)1)8!
()*++,0E*21*)!;)&*5++1&8)1!4-+0*&.&1).*!422823+86!\i+N).!"O^6!
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Tabel 26. Transpordis fossiilsete kŸtuste asendamisel biometaaniga Šra hoitud CO2 kulu aastas. 
++86'0, "#$%, *'8+9'0 ,

Y",:<3..#"%0,6458%:"$.%0.543.3.05<%32.#5;,2$"5%0,004%A>'DE8%M:)mm(%
+""3<2%

:+#%M:)]. % )'= %

I.53.5%3.2N"34$%$""5<+0U345<%0,645%A&'((P.PE% :+#%+].% ?C)%

I.53.5%3.2N"34$%N<#5""#"%0,645%A&'((P.PE% :+#%+].% )=>%

I.53.5%K<$<+.3<%X,55""+0U3453<%3.2N":"#<%0,004% :+#%+].% (8'&( %

Y<#5""#"%,5.0..+%0,643.2N":"5<53% D% )=D%

[""5<+0U345<%,5.0..+%0,643.2N":"5<53% D% ??D%

$""5<+0U345<%;L+<:"5<+%L-04%<2.+$4K.%aH&%0,645%+""32"%0,-3.%% 06aH&]+% &P?7%

N<#5""#"%;L+<:"5<+%L-04%<2.+$4K.%aH&%0,645%+""32"%0,-3.%% 06aH&]+% &P)C%

aH&%3<0<%$""5<+0U345<%0.543.:"5<+%..53.5% %3].% (8C>)8=7'%

aH&%3<0<%N<#5""#"%0.543.:"5<+%..53.5% %3].% >&=8C?'%

Y",:<3..#%.5<#$.N%;2,;,235",#..+5<+3%N<#5""#"%3.2N":"53%..53.5% :+#%+].% ('= %

Y",:<3..#%.5<#$.N%;2,;,235",#..+5<+3%$""5<+0U345<%3.2N":"53%..53.5% :+#%+].% &'' %

aH&%3<0<%N<#5""#"%.5<#$.:"5<+%N",:<3..#"6.%..53.5%% 3].% &=787C'%

aH&%3<0<%$""5<+0U345<%.5<#$.:"5<+%N",:<3..#"6.%..53.5% 3].% 7)(8'(C %

aH&%3<0<%K<$<+.3<%X,55""+0U3453<%.5<#$.:"5<+%N",:<3..#"6.%..53.5%
0,004%

3].% CC?87>>%

X,55""+5<3<%:,,3,2"0U3453<%.5<#$.:"5<+%N",:<3..#"6.%3<0"N%S9S%
:<3,,$"0.%.+45<+%K1-<:%0.5K4-,,#<6..5<%%

D% BCD%

n2.-,"34$%0.5K4-,,#<6..5"$<%0,645%X,55""+5<3<%:,,3,2"0U3453<%
.5<#$.:"5<+%N",:<3..#"6.%%%

3].% C7)8&B'%

aH&%-"##.;2,6#,,5%A;<2",,$"%0<50:"#<E%^JI%&'(&% \]3% &' %

h,55""+5<3<%0U3453<%.5<#$.:"5<+%N",:<3..#"6.%12.%-,"34$%aH&%04+4%
..53.5%

%\]. % (78'?78CB>%

 

T›husa koostootmise edendamine 
?2,+! N&'5++1&1*! *''8)*+01)! ).)0*-&*! 0''1*''*(&1/++(+1X! 1&&1! N&'5++1&!
)8),8+(&,)!+&*+N!0++1+! *:;21+!0''1*''*(&1)! )8),8+(&1).)! )).821).X! )*! 1''/21!
3:)*+01)! 0+12*211)6! T*6! .+;),821! 0+! 0';+4)+.1).)! *++1*23+.)!1''/+*''*(&1).)6 !
%&'()*++,!+1),8+N!"Z![!9O !(.,! K( #!X!16'6!740 000 MWh primaarenergiat SEK-is!
kasutegurid on 38 Nel 42 Nth soojahinnaks on v›etud 40 !/MWh (Tabel 27). 
 
Tabel 27. 20% biometaanist toodetud sooja mŸŸgist saamata jŠŠnud tulu  

++86'0, "#$%, *'8+9'0 ,

Y",:<3..#"%0,6458%:"$.%0.543.3.05<%*JT%<+<032"%/.%5,,/45<%
0,,53,,3:"5<05 % :+#%M:) ]. % C?%

Y",:<3..#"%;2":..2<#<26".5"5.+$45%(%M:) O5% 0S-]M: ) % (' %

Y",:<3..#"%A&'DE%;2":..2<#<26".%0,645%..53.5% RS-]. % C?'8''' %

*JT%5,,/.%:44#$.:"5<%0.543<642% D% =&D%

&'D%N",:<3..#i53%:44#$.34$%<+<032"%0,645%..53.5%*JTO"5% RS-]. % )(B8&'' %

*JT%5,,/.-"#$%A0<50:"#<E% \]RS- % =' %

B",:<3..#"53%3,,$<34$%5,,/.%:UU6"53%5..:.3.%/11#4$%34+4% \]. % (&8C?>8'''%
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Haja-energeetika arendamine Ð Elektriv›rgu  kadude vŠhendamine 
! %&'5++1! ',! '.)(21.&02.*! .'0++.,)! \3:--).8)1! 0+! 42&825+^! /+! )8),8+N!
;+/+),)-5))*&0+! +-),52*! \1;6! 3:-520+828)! 3A ;),8+(&,)^ 6! %&'5++1&1*-+*))5&+! /+!
*)5)32 s0+3+! ,A)3+8! )**)! N&'5++1&/++(+8) ! '4*&())-&(&1)1 *X! (&1! .A;*23+8!
*''-()*)! +120'; +1t! /+! *+-N&(&1)! '.)(+1'.21* 6! Võrgukadude	
   reaalne	
  
vähenemise	
  +-32*+(&1)01!)).8+*+01)X!)*!0'002!0+12*+*+01)!T<?R&1!9O!(.,!K( #X!
(&..)!7Z[!3 :-520+828)!3A;),)(&1*!0A1&*.)()!0A)1'.)3+1!4)+*E0&16!\i+N).!"F ^6!
 
Tabel 28. 20% biometaanist toodetud elektri v›rgukadudest 10% vŠhenemisest saadud tulu. 

++86'0, "#$%, *'8+9'0 ,
Y",:<3..#"%0,6458%:"$.%0.543.3.05<%*JT%<+<032"%/.%5,,/45<%
0,,53,,3:"5<05 % :+#%M:) ] . % C?%

Y",:<3..#"%;2":..2<#<26".5"5.+$45%(%M:) O5% 0S-]M: ) % (' %

Y",:<3..#"%A&'DE%;2":..2<#<26".%0,645%..53.5% RS-]. % C?'8''' %
*JT%<+<032"%:44#$.:"5<%0.543<642% D% )>D%

%&'D%N",:<3..#"53%:44#$.34$%<+<032"%0,645%..53.5%*JTO"5% RS-]. % &>>8>''%

KL2640.$4$<%K1-<#<:"5<%,5.0..+ % D% ('D %

KL2640.$4$<%K1-<#<:"#<%..53.5% RS-]. %
&>8>>'%

J+<032"%Nf25"-"#$%A0<50:"#<E% \]RS- % =' %

&'D%N",:<3..#"53%3,,$<34$%<+<032"%KL2640.$4$<53%('D%K1-<#<:"5<53%
5..$4$%34+4%

\]. % (8(778&''%

 

Energeetiline s›ltumatus ja julgolek 
%&'()*++,&!42;2.! ',! *)5)(&1*! ',! 0';+4)+.1)! -)1 12-1&5+X! (&1! )&!1:.*2!P),)(++!
&(4'-8&1*! 3:&! &.(+1*&02'.28)1*6! %&'()*++,! +1),8+N! 4:.)30&3&!
).)0*-&*C4:.)30&3&:.&C42&*2X!(&1!',!0+!0';+.&0!*''-+&,)6!?2&!N&'()*++,&!0+12*+8+!
*-+,14'-8&1X!1&&1!+1),8+N!1))!7ZZ[!&(4'-*&6!!
 
Tabel 29. BM asendab 76 mln Nm3/a, maagaasi hind 0.33 !/Nm3 

++86'0, "#$%, *'8+9'0 ,
Y",:<3..#"%<0K"K.+<#$"5%0,6458%:"$.%0.543.3.05<%5,,/45<%
3,,3:"5<05% :+#%M:) ]. % C?%

Y",:<3..#%.5<#$.N%:..6..5"%5.:.5%0,645<5% :+#%M:) ]. % C?%

:..6..5"%-"#$ % \]M: ) % 'P)) %
:5,20+;62?,O=,98;,G9 AR2,,922C220$,#$;6,4-AA,[RG9A, [R2, .JK4L4K444,

 
Tabel 30. FZ[!%`!+1),8+N!M'11&&.1)*)!0E*21*)!0+12*+(&1)!*-+,14'-8&1!(.,!#Z$!K( #C+X!N),1&&,&!
;&,8!&.(+!(+0128)*+!Z6$!|C.!

++86'0, "#$%, *'8+9'0 ,

Y",:<3..#"%0,6458%:"$.%0.543.3.05<%32.#5;,2$"5%0,004%A>'DE% :+#%M:) ]. % )'= %

h,55""+5<3<%0U3453<%.5<#$.:"#<%N",:<3..#"6.% :+#%+% )'= %

X,55""+5<3<%0U3453<%-"#$%"+:.%.035""5"3.% \]+% 'P=' %
L4S,:5,20+;62?,_&00$$80+*+,%"*'0*+,%20'*29$0+,*>2;0<&>6$0,mln 
A4N,G9AR2K,?+;0$$;$,#$;6,$892,92%0'6+*2,4-N,[R8, [R2, 3.3K=44K444,
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`++5++1&! +1),8+(&,)! 1''/+*''*(&1)1! /+! M'11&&.1)*)! 3)8).0E*21*)! +1),8+(&,)!
0';+.&02! *++1*23+! N&'()*++,&5+! (228+N!3A.&10+2N+,821) !N&.+,11&!4'1&*&&31)01!
3+1*+3+.*!"D!(.,!|C+!/+!7""!(.,! |C+!\i+N).&8! 29!/+!#Z^6!K),8)!12((+8)!3:--+!
/AAN! -+;+! -&,5.)(+! <)1*&11)X! 1).()*! &(4'-8&*28! 0+2N+! ))1*! *+12(&1).! .&&028+!
-&&5&1*! 3A./+6! L3+.&0! ;E3)! ',! 1&&,! *&,5.&0X! 1+(+1! )&! '.)! (228! (''8&! 3:&(+.&0!
;&,,+*+! ),)-5&+4'.&&*&.&1)! /2.5)'.)02X! '1+.&1)! 3+-21*210&,8.21)! *+5+(&1)! /+!
-)5&',++.+-),52!4'1&*&&31)*!(:/26!

Stabiilne tootmisgraafik (reguleeritav tootmisv›imsus) 
%&'5++1&! *''*(&,)! *+5+N!1*+N&&.1)! ),)-5&+3+-21*21)X! (&1! )&!1:.*2!&.(+1*C*22.)1*X!!
),+( &0!\0''1*''*(&1^ /++(2! *aa*+N!)).0:&5)! *++1*23).)0*-&! (2,8+(&1)01! E.)!
FZZZ! *2,, &! ++1*+1X! 1))! ',! '.2.&,)! )-&,)321! 3:--).8)1! *22.) ),)-5&+5+X! 1*6!
N+.+,1))-&(&102.28! ',! 3A&01)(+86! %&'()*++,&! 3:&N! ,a! 1+.3)1*+8+!
(++5++1&*'-21*&021X! 02&! *+-N&(&1*! )&! '.)! /+! *+-N&(&1)! 122-),)(&1).! 1++N!
N&'()*++,&!0+12*+8+!5++1&*2-N&&,&8)5+!).)0*-&!(22,8+(&1)016!!

…ise kasutamata tuuleenergia salvestamise potentsiaal metaanina 
! bAN&!;E8-'.EE1&!/+!T+N+*&)-&!3+.)(&!1++N!a&1*!*22.)).)0*-&*X!02&!*+-N&(&1*!)&!
'.)X! 1+.3)1*+8+! ()*++,&,+! \(++5 ++1&*'-21*&021X! 3:&! 0'(4-)())-&*2,+!
N+..'',&8)11)^! /+!0+12*+8+!3+/+821).!).)0*-&!*''*(&1)01X!02&!',!*+-N&(&,)!/+!4'.)!
*22.*6!n&-&(++.!',!3:)*28!+-32*21)!+.21)01X!)*!aa1).!F!*2,8&!).)0*-&!*''*(&,)!3:&01!
'..+!122-!02&!4A)3+.X!+5+!02,+! *+-N&(&1*! )&! '.)X!1&&1!',! *22.&028!1)&1(+!4+,8286!
n&-&(++.! +-32*+*&! 3A./+X! )*!a&1)! *22.)).)0*-&! \0'.(+,8&02! aa4A)3+1)1*^!
0+12*+(&1).! DZ[! 0+12*)52-&5+! ;E8-'.EE1&.! 3)1&,&02! *)5)(&1)01! /+! 1)..)1*!
T+N+*&)-&!0+*+.EE1&.!1++N!0'002!$6"[!\F6"!>@^!n&-&(++!++1*+1)1*!*-+,14'-8&0E*21*)!
*+-N&(&1)1*6! 
Murphy et al (2013): ÒStorage of night time produced electricity. Most if not all renewable 
electricity tends to have some limitation associated with it. Electricity from wind is intermittent. 
Reliable forecasts are essential to manage the electricity grid and to keep the power flowing. But wind 
also blows when the demand for electricity is low, such as at night time. There are a number of 
methods available to store this including: compressed air; flywheels; batteries. In Ireland a concept 
termed “Spirit of Ireland” has been proposed which is suggested may make Ireland energy 
independent [13]. In essence this involves a number of large scale pumped hydroelectricity schemes 
whereby wind turbines are installed in close proximity to a large coastal valley. The valley is dammed; 
by night the electricity associated with the wind turbines is used to pump sea water into the dammed 
valley. At peak demand time the water is released from the dam creating electricity. This may be 
visually intrusive and of significant environmental impact depending on the situation and suitability of 
the valleys. For Ireland to be energy independent the scale must be significant and the authors would 
suggest must have a significant impact. 
Hydrogen - Hydrogen may be produced from electrolysis. However losses of approximately 50% have 
been suggested by Page and Krumdieck [14]. A viewpoint may be that inefficiency with a resource that 
will be otherwise lost is not that inefficient. In essence electrolysis and hydrogen production are in 
competition with pumped storage, compressed air and flywheels for the night time electricity not stored 
in electrical vehicles (Evs). A limitation with hydrogen exists in that large scale hydrogen 
infrastructure (including for production, distribution, service stations and cars) cannot be said to be in 
place at a country level as of yet. This infrastructure is very expensive; hydrogen pipelines are more 
expensive than natural gas pipelines due to the low molecular weight of hydrogen as compared to 
methane and service stations are more expensive due to the need to compress the gaseous fuel 
(typically to 700 bar)  
 
The Sabatier Equation - Many countries have advanced natural gas (or methane) grids. In Ireland the 
gas grid is connected to 48% of houses [2]. There is merit in generating hydrogen from wind produced 
electricity and transforming it to methane. 
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4H2 + CO2 =CH4 + 2H2O 
AH298 = "165 kJ/mol Sabatier Equation 

The Sabatier Equation [15] is an exothermic reaction (gives off energy) which describes the 
conversion of hydrogen (ca. 12 MJ/mn 3 ) to methane (37 MJ/mn 3 ). In essence the volumetric density 
of the gas is increased three fold. The overall efficiency of the conversion of electricity to methane is 
60% [16]. This may be broken down into a 75% conversion of electricity to hydrogen [17] and an 80% 
conversion of hydrogen to methane. There is also potential to sequester carbon dioxide from a fossil 
fuel powered facility (or an anaerobic digestion facility or a Gasifier). ...... This is a very simplified 
analysis. Interrogation of the dispatch of electricity producing power plants and matching supply and 
demand of electricity for an island system such as Ireland is very complex and beyond the brief of this 
paper. It is assumed that one third of renewable electricity is produced when the demand is not there; 
this for simplicity is equated to night time produced electricity. It is also assumed that 10% of the 
transport market is EVs which can consume 18% of this night time produced electricity [1]; especially 
as they would tend to be plugged in by night. The simplified analysis suggests that the Sabatier system 
has a resource of 8 PJ or 4.2% of energy supply in transport. This is considerably greater than the 
resource of EVs.” 
 
Tabel 31. Tuuleenergia salvestamisel metaanina, selle mŸŸgist saamata jŠŠnud tulu. 
++86'0, "#$%, *'8+9'0 ,

9,,$<34$%344+<<+<032"%0,645%..53.5% @S-]. % ==>%

o"5<%0.543.:.3.%344+<+<032"%,5.0..+%A>%34#$"%&=53E% D% )'D %

o"5<%0.543.:.3.%344+<+<032"%0,645%..53.5% @S-]. % ()=P=%

944+<<+<032"53%K<5"#"04%3<6<:"5<%0.543<642% D% C7D%

T.543.:.3.%344+<<+<032"53%<+<032,+UU5"+%3,,$<34$%K<5"#"045%,+<K%
<#<26".-4+0%

@S-]. % ('( %

W<5"#"0453%:<3..#"%0,#K<23<<2":"5<%0.543<642%*.N.3"<2"%
0.3.+UU5"+%

D% ?'D %

T.543.:.3.%344+<<+<032"%K<5"#"0453%:44#$.34$%344+<:<3..#"5%
,+<K%<#<26".%0,645%%

@S-]. % ?' %

(%M:)%N",:<3..#"5%,+<K%<#<26".%0,645% 0S-]M:) % (' %

944+<53%:44#$.34$%:<3..#"%0,645%..53.5% :+#%M:)]. % ?%

Y",:<3..#"%-"#$% \]M:) % (P'' %

7''8+9+*22;$,9""C$0*,02292*2,1EE;'6,*'8', 98;,[R2, =,

!
P:**)1! 1+(+8! )).821)8! <)1*&! /+'01!,+52! '.&8! n&-&(++.X! 1&&1! "Z7"6+! (22,8+*&!
*22.)1*!).)0*-&*!0'002!$$F!wp;CX!(&..)1*!#Z[!\a&,)X!0+12*+(+*+!).)0*)-X!(&..)1*!
*''8)*28! ()*++,! .&1+,82N!N&'()*++,&! 0'521).)^! ',! 7#$6$! wp;C+X! (&..)1*!9D[!
0+12*)52-&5+! 1++N! ).)0*-'.EE1&.! 3)1&,&002! /+! 1)..)1*! '(+0'-8+! T+N+*&)-&!
0+*+.EE1&.! OZ[! 0+12*)52-&5+! ()*++,&6! K&&(''8&! 1++828! *22.)),)-5&+!
1+.3)1*+*2,+!()*++,&1!',!OZ!wp;C+X!*)+8)1X!)*!7!K(#!N&'()*++,&1!',!7Z!0p;!).X!
', ! 0)10(&1)! N&'()*++,&! ;&,,+! /22-)1! \7 ! |CK( #^!saamatu	
   jäänud	
   kogutulu	
  
tuulemetaanist	
   on	
   teoreetiliselt	
   6	
   mln	
   €	
   aastas6! ?2,+! *A,+! 1)..)! a&1)!
0+12*+(+*+! *22.)).)0*-&! 1+.3)1*+(&1)! 02.28! ()*++,&,+! )&! '.)! *)+8+X! 1&&1! *))(+!
3AA-&N! )8+1&1*! 22-&(&1*X! +5+! N&'()*++,&! +3+.&0)! ;E3)8),+! 0A)1'.)3+1! *aa1! )&!
0+/+1*+*+6!\i+N).!#7^6!
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Regionaalareng/maamajandus	
  

Toetust saavast omavalitsusest isemajandavaks škoregiooniks 
 
n,&()1)8!)&!*2.)!(++.*!A-+X!02&!1)+.!',!;)+!).+8+!Y!3A;)!*:),A'.&,)!',X!)*!02&!',!
*+123! /+! ;23&*+3! *aa! /+! -+/+*28! 0'82! /+! *'&(2N! (22! 1'*1&++.,)! 3:-521*&0X! 1&&1!
4++-&4A)3+1)! .A5+! .)3&*+(&1)!;+&12!4A-+1*! 0))5&! .+;02(+! )&! ;+00+6! >&5)(!
.+;02*+01)!*aa422821)!*:**26!
B&&0!+,,+N!*+1+,821M',8&!0+282!?HP&8).)!+N&X!*')*21*X!0)..)!1&11)*2.)028!/AA3+8!
+..+!0'002.)4&*28!4&&-&6!i+1+0++.21*+*28!-)5&',++.+-),52!0E1&(21!',X!02&8+1!&5+.!
4''.!< )1*&1!*+5+8+X!)*!'.)01!;)+!'..+X!!!
 
%&'5++1&! 1&1),8&*)! *''*(&,)X! N&'5++1&! *''*(&,)X! 42;+1*+(&,)! /+! *+-N&(&,)! .''N!
(++4&&-0',8+8)11)! *aa0';*&6! <).8+()X! )*! &5+! (&./',&! ,'-(++.0224())*-&!
N&'()*++,&! *''*(&1).! /+! *+-N&(&1).! .22+01)! *A&),8+3+.*! "! .&1+*aa0';*+6!
%&'()*++,&!++1*+1)!0+12*+*+3+!0'521)!/22-)1!#FZ!(.,!K( #!*))N!1))!0'002! 9OZ!
*aa0';*+ !\0:&0!0'002^6!<).8+()X!)*!~$=#!|!(+012*2.2! ',!$7[ !4+.5+M',8&1*!~7"!
0228h! $o$=Fo$9OX!1))! 0+12! E;&10',,+.)! ',! ,A&8+*28! *aa;:&3)! 122-),)(&1)!
4)+*E0&1X! 1&&,0';+.! +&,2.*! &..21*-+*&&3,)X! ,A&*+(+01! ?HPR&8).)! (+012*2.2!
4'*),*1&++.&X!02&!N&'5++1&!*''*(&1)!',!,),8)!*)--&*''-&2(&.6 !!
T)..)! 12((+! 3 :--+! )&! 4)+! (+01)! E(N)-! /+'*+(+X! 3+&8! 1)8+! 1++N! 0+12*+8+!
0';+4)+.X!1)..)3:--+!*)0&N!3:&(+.21!-+;+!0E1&3+1*!?HPR&1*!1++8+!-+;+!*)),&3!?HPX!
1))5+! '(+3+.&*121)8! 3:&01&8! '..+! ;23&*+*28! N&'5++1&! *''*(&1)! -+/+(&1)1*! '(+!
*)--&*''-&2(&.)!/+!1)8+!4-'*1)11&!&5+*&!*')*+8+6!\i+N).!#" ^6!
 
Tabel 32. Maksutulu 380 mln Nm3 biometaani tootmise puhul aastas. 

++86'0, "#$%, *'8+9'0 ,

9ff0,-3"%(%:+#%M:) %N",:<3..#"%3,,3:"5<05%
3ff0,-3](%:+#%M:) %

YR% &%

Y",:<3..#"%%:.05":..+#<%3,,$<3.K%0,645%..53.5% :+#%M:) ]. % )>' %

Y",:<3..#"%,35<5<$%/.%0.4$5<$%3ff0,-.$% 3ff0,-3.$<%.2K% C?'%
:.05434+4%,#%=(D%(%3ff3./.%0,-3.8%0<50:"#<%N243,;.+0%B''%
\]0 %

\]0445% =B)%

R.05434+4%N",:<3..#"%3,,3:"5<53%..53.5%(%3ff3./.%0,-3.% \]. % 78B(B%

52%0'*'8',AL4,98;,G9A,?$&9+*22;$,*&&*9$0+,<'#'8,220*20, [R2, NKNMLKNO=,

 

Soojahinna vŠhendamine 
! >+./28)1! (++ R+12.+*)1! ',! 1''/+;&,8! 3A5+! 0:-5)! /+! N&'5++1&! /++(+! +N&.!
1++01! 1)8+! 3A;),8+8+6!T+(2*&! 4+-+,8+N!1))! ).20)100',8+! /+! +&*+N! ;'&8+C*22+!
,''-&C)**)3:*.21*! (++.)6! T''/+;&,,+! 3A;),8+(&,)! 1:.*2N! 1''/+ *''*/+*)! /+!
*+-N&/+*)!3+;).&1)1*!.)4&,521*X!+5+!3:&N!/2!*);+!*')*21)!1++(&1)!)). *&,5&(21)01X!)*!
;&,8!4)+N!3A;),)(+ !3:--).8)1!'.)(+1'.)3+!0E*21)5+6 !
<).8+()X! )*! N&'()*++,&! 0+12*+(&,)! 3A;),8+N! 1''/+;&,8+! .:44*+-N&/+.)!
0)10(&1).*!"Z!|C`p ; 6!\i+N).!## ^6!
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Tabel 33. 20% biometaanist toodetud sooja mŸŸgist soojahinna alanemine aastas l›pptarbijale. 

++86'0, "#$%, *'8+9'0 ,

Y",:<3..#"%0,6458%:"$.%0.543.3.05<%*JT%<+<032"%/.%5,,/45<%
0,,53,,3:"5<05 % :+#%M:) ]. % C?%

Y",:<3..#"%;2":..2<# <26".5"5.+$45%(%M:) O5% 0S-]M: ) % (' %

Y",:<3..#"%A&'DE%;2":..2<#<26".%0,645%..53.5% RS-]. % C?'8''' %

*JT%5,,/.%:44#$.:"5<%0.543<642% D% =&D%

%&'D%N",:<3..#53%":44#$.34$%5,,/45<%0,645%..53.5%*JTO"5% RS-]. % )(B8&'' %

*,,/.-"##.%+.#6<:"#<%0<50:"5<+3%+L;;3.2N"/.+<% \]RS- % &' %

&'D%N",:<3..#"53%3,,$<34$%5,,/.%:UU6"53%5,,/.-"##.%.+.#<:"#<%
..53.5%+L;;3.2N"/.+<%% \]. % ?8)>=8''' %

 

Tššh›ive maal 
%&'5++1&!*''*(&,)!+&*+N!.22+C;'&8+!*A&),8+3+&8!*aa0';*&!R!,&&!'*1)!/++(+1!02&!0+!
.&1+*aa;:&3)!4:..2(+/+,821)1! -';).&1)!N&'(+11&C),)-5&+02.*22-&8)!0+13+*+(&1)!
,A'. 6!H*1),)!*aa0';*+8)!.''(&,)! N&'5++1&/++(+1!',! 12;*).&1).*!3A&0)!7R#!&,&()1*X!
+5+!0+28,)! (:/2!4:..2(+/+,821)1!122-)(6!T+(2*&!3:&N!3A&*+X! )*! ).20)100',,+!
4+-+,8+(&,)! \3A&01)(! ;+&1X! '8+3+(! 1''/21^! 1''821*+N! 0+281).*! )**)3:*.21*! /+ !
*+5+N!(++).2!/A*02122*.&0021)6!\i+N).!#$ ^6!
 
Tabel 34. Maksutulu 380 mln Nm3 biometaani tootmise puhul aastas. 

eeldus Ÿhik tulemus 

Tšškohti 1 mln Nm3 biometaani tootmiseks 
tšškoht/1 mln Nm3 

BM 2 

Biometaani  maksimaalne toodetav kogus aastas mln Nm3/a 380 

Biometaani otsesed ja kaudsed tšškohad tšškohtade arv 760 
maksutulu on 41% 1 tšštaja kohta, keskmine brutopalk 900 !/k !/kuus 493 

Maksutulu biometaani tootmisest aastas 1 tšštaja kohta !/a  5,919 

Maksutulu 380 mln Nm3 biometaani tootmise puhul aastas !/a  4,498,476 

 

Kohalik biokŸtus 
P+-21*210&,8.21X! N&'5++1! 1'N&N! 0';+.&02! *-+,14'-8&! /+'01X! 3:&(+.8+N! *);+!
),)-5&+E;&1*2&86!%&'5++1&! ),)-5))*&.&,)! A-+0+12*+(&1)! 0+12*)52-! ! ',! 122-)(!
(''*'-&0E*21),+X! 02,+! 1:&820&('''-&1! 0+12*+*+01)! 0'52),)-5&+6! T* ! N&'5++1&!
+;).!',!/ A*02122*.&0ƒ!!

Maastikukaitse  
%&'5++1&! 1&1),8&*)! *''*(&,)! 3A;),8+N! 0+12*+(+*+! (++8)! 3:1+1*2(&1*! /+! *+5+N!
+3+*28! (++1*&0)! 1A&.&(&1))X! /A*02122*.&02! E;&10',,+! ))1(A-0! 3:&01! '..+!
0+12*+(+*+!/+!3:1+1*23+*)!(++8)!4&,8+.+!;'&8(&,) !3:&(+.&02.*!3A&01) ,+ 6!

Ettev›tlu se elavnemine 
%&'()*++,&! *''*(&1)! +-),8+(&,)! 122-),8+N! ))1*&! )**)3:*)*)! 3 :&()021 *!
3+/+.&00)! 1)+8()&8! &1)! *''*+6!%)*'', &);&*&1*)! /+! ()*+..0',1*-20*1&'',&8)!
*''*(&1)!0';+4)+.,)!0'5)(21! ',!/2N+! '.)(+1X!).65),)-++*'-&* )!*''*(&,)!*'&(2N!
*A,+! <)1*&16!n1)!N&'5++1&!*)5)(&,)! /+! 3+1*+3+*)! *);,'.''5+*)! *''*(&1)! +,,+N!
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(+/+,821).)! ;''52 ! /+! (228+N! 3A.&10+2N+,821)! N&.+,11&! 4'1&*&&31)(+016!T))!
'(+0'-8+!+ ,,+N!3 :&(+.21 ) !*) ;,'.''5&+*!)8+14&8&!)014'-*&8+6!
 

Biometaani tootmise keskkonna ja tervise m›jud Rootsis  
 

 
 
H&&*0$s on samuti arvutatud biometaani tootmise avalikud hŸvedb,
Combined	
  cost	
  saving	
  for	
  CBG	
  &	
  LBG	
  subject	
  to	
  health	
  and	
  green	
  house	
  gases	
  is	
  €	
  0,4-­‐0,7/	
  Nm3.	
  
Total	
  cost	
  saving	
  for	
  Sweden	
  over	
  the	
  last	
  18	
  years	
  is	
  estimated	
  to	
  168	
  –	
  293	
  M€	
  and	
  with	
  30%	
  
increase	
  gives	
  a	
  projection	
  to	
  2020	
  to	
  increase	
  to	
  1	
  400	
  –	
  2	
  400	
  M€	
  
Total	
  investment	
  grants	
  etc	
  is	
  estimated	
  to	
  120	
  M€.	
  Summary:	
  The	
  state	
  got	
  their	
  money	
  back!	
  +	
  
Have	
  a	
  solid	
  investment	
  for	
  the	
  future	
  which	
  continuously	
  creates	
  cost	
  savings.,.. ,
 
?2&! 3:*+()! 1+(+8! )).821)8 !B''*1&5+! N&'()*++,&! *)-3&1)! /+! 0)100',,+;E3)8)!
+-32*+(&1).X! 1++()! E;&0',8.&0201! 0+1201! |! Z6DDCK(#~#FZ! (.,! ~"Z! ++1*+*h$!
(&./+-8&*!)2-'*6! (Tabel 35). 
 
Tabel 35. Biometaani avalikud hŸved 20.a jooksul Rootsis keskmise vŠliskulu puhul. 

++86'0, "#$%, *'8+9'0 ,

Y",:<3..#"%0,645%0,004%% :+#%M:) ]. % )>' %

Q,,35"%-"##.#6%N",:<3..#"%0<500,##.%/.%5,35"..+5<3<+<%
-UK<$<+<%AK.-<:"045%'P=O'8C%\]M:) E, keskmiselt \]M: ) % 'P77 
Y",:<3..#"%3<2K"5<%/.%0<500,##.%34+4$%(%..53.5 
keskmiselt :+#%\].% &'B%

I2K<5345;<2",,$% . % 20 

: $&9+*22;$,2(28$%'6,#"(+6,.4-2,1&&%0'8, 98;,[ , 4Õ180 

H&&*0$0,%'8';'6,$;(+0*++>$;C'*+,*&+*'0+6,, 98;,[ , 120 
 
 
 
 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"" !L..&0+1:!]+,1 	
  ?A**1-*a(!)**)0+,,)!5.' N+.!N&'5+1!congess 2011, Z6$RZX9!|CK(# 	
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Biometaani	
  tootmisega	
  kaasnevad	
  avalikud	
  mõõdetavad	
  hüved	
  
?A)1'.)3+1! - +0),82122-&,521! &8),*&M&*1))-&*28! /+! 0&-/).8+*28! N&'()*++,&!
0+3+,8+*28! (+;21! #FZ! (.,! K( #! *''*(&1)5+! 0++1,)3+8! +3+.&028! ;E3)8! ', !
3:&(+.21).! 03+,*&M&*1))-&*28! 1'*1&++.R(+/+,821.&0)! (:/28)! ;&,,+,521 ! /+! ',!
0'002! "97 !(.,!|C+!,&,5!',!*''828! *+N).&1!#O6!
 
Tabel 36. Biometaani tootmise avalikud hŸved aastas mln !. 
9$81&;$*,[, % % % %%

Biometaani	
  potentsiaali	
  kasutamise	
  osakaal	
  
maksimaalsest,	
  2030.a	
  tasemest	
  

25%	
   50%	
   75%	
   100%	
  

:$&9+*22;$,<&*+;*0$228$,%20'*'0+8+()*',220*2, .43J , .4.4 , .4.J , .4A4,

Z:N2,-4%5<<:#<3<%K1-<#<:"5<6.%0112"345/116"5%
0,004%-,"34$%04+4%X,55""+5<3<+<%
3.":<0."35<K.-<#$"3<+<%

(P>% )P7% 7P)% O-4,

"6.%..53.#<%:..,:.#"0<%0.54:%0,004%7D%
31"<#$.K.%+"5.#$K112345<%/442<5%(CCp)>7%-.%
0.543455<%KL3:"5<+%

&P?% 7P)% CPB% 34-J,

*..:.3.%/11#4$%0.54:%3,,3:.3.%/11#4$%
N",:<3..#"53%

=P&% >P=% (&P7% 3=-O,

7'D%0.543.:.3.%:..%-.2":"5<53%5..:.3.%/11#4$%
3ff/L4:.054$ %

&P7% =PB% CP=% M-L,

kaotatud eluaastate t›ttu saamata jŠŠnud panus 
SKT-sse 

?P'% (&P'% (>P'% .N-4,

R<3..#"-<"3<%K1-<#<:"#<% 'P(% 'P(% 'P&% 4-A,

T'8',aW. @8+,(E#+;+?,?$&9+*22;$,.4S,%20'*29$0+8,
/DT,QaW.,.4[R*V,()>>+86+0,<)8+(%$($,<)8+*29$0+C2,

=P'% >P'% (&P'% 3=-4,

^&00$$80+*+,%"*'0*+,20+;629$0+8,?$&9+*22;$C2,E>2,
#&$*'6,aW.,%'8',220*20,

)P>% CP7% ((P)% 3J-3,

?$&9+*22;$0*,*&&6+*'6,0&&12,9""C$0*,02292*2,
1EE;'6,*'8' ,

)P&% ?P=% BP?% 3.-L,

('D%KL2640.$4$<%K1-<#<:"#<%&'D%YR%*JT"5%
3,,3:"5<+%A='%\]RS-E%

'P)% 'P?% 'PB% 3-. ,

YR%.5<#$.N%&'D%:..6..5"%AC=%:+#%M:)].E%
:..6..5"%-"#$%'P))%\]M:)%

?P)% (&P7% (>P>% .J-4L,

>'D%YR%.5<#$.N%X,55""+5<3<%0U3453<%0.543.:"5<%
32.#5;,2$"5%:+#%)'=%M:)].8%N<#5""#"%-"#$%"+:.%
:.054$<3.%'P=%\]+%

)'P=% ?'P>% B(P&% 3.3-=,

T,004%3ff0,-3"%)C'%&%"#"%:"+%C='%3ff0,-3.%A0L"0%
0,004E%%`7''%\%:.05434+4%;,,+%N243,;.+6.53%

(P(% &P&% )P=% N-J,

*,,/.-"##.%K1-<#<:"#<%0<50:"5<+3%&'%\RS]-% (P?% )P&% =P>% =-N,

%&%%',[,98;, =O-O, 3AJ-N, .4A-. , 270.9	
  

 
@2N+!*''828!3:-8.21!B' '*1&5+!\*+N).&8!#9!/+!#F̂!',!1 +(+1!122-21/A-521X!02&!3:**+!
-''*1&! (+01&(++.,)! *)-3&1) ! /+! 0)100',,+(:/2! (AA- ! /+! 0'--2*+8+! 1))! ++1*+*)!
+-325+X!,A&*)01! '.)*21.&02!N&'5++1&/++(+!*''*(&1)!4)-&''8&5+X!1&&1!',!1))!1+(+1!
122-21/A-521X! 02&! <)1*&1! 3+/+(&,)3! *')*216!?2&! 3:**+! B''*1&! (&,&(++.,)! +3+.&0!
;E3)!0224())*-&!0';*+!\Z6$!|CK( #^X!1&&1!',!++1*+,)!0+12!E;&10',,+.)!7D"!(.,!
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| C+X! (&1! ',! 3:--).8+3+1! 122-21/A-521! ))1*&! +-32*21*)5+! &.(+! 4'1&*&&31)!
0+2N+,821N&.+,1&!(:/2*+!\7"F!(.,!|C+^ 6!
 
Tabel 37. Biometaani avalikud hŸved 20.a jooksul Rootsis minimaalse vŠliskulu puhul. 
++86'0, "#$%, *'8+9'0 ,

Y",:<3..#"%0,645%0,004%% :+#%M:)]. % )>' %

Q,,35"%-"##.#6%N",:<3..#"%0<500,##.%/.%5,35"..+5<3<+<%
-UK<$<+<%:"#":..+5<+3%'8=%\]M:)%

\]MR) % 'P=' %

Y",:<3..#"%3<2K"5<%/.%0<500,##.%34+4$%(%..53.5% :+#%\].% (7&%

I2K<5345;<2",,$% . % &' %

Y",:<3..#"%.K.+"04$%-UK<$%:.05":..+5<+3%Q,,35"5%&'%
/,,054+%

:+#%\% )8'=' %

H&&*0$0,%'8';'6,$;(+0*++>$;C'*+,*&+*'0+6,, 98;,[ , 3.4 ,

 
`2&825&! 4)+N! B''*1&! +,8()*)! 0+12*+(&1)5+! /+! 3:-8.21*)! *''(&1)5+! 4&8+(+!
()).)1! ))1*&! /+! -''*1&! E;&10',8+8)! )-&,)321&X! 02&8! ()*''8&.&1).*! /+!
122-21/A-028)5+! +,,+N! 1))! )1&+.51)! *2,,)*21)X! )*! ))1*&! +-32*21)8! ',! *);*28!
:&5)1!122,+16!!
 
Tabel 38. Biometaani avalikud hŸved 20.a jooksul Rootsis maksimaalse vŠliskulu puhul. 

++86'0, "#$%, *'8+9'0 ,

Y",:<3..#"%0,645%0,004%% :+#%M:)]. % )>' %

Q,,35"%-"##.#6%N",:<3..#"%0<500,##.%/.%5,35"..+5<3<+<%
-UK<$<+<%92%0$92280+8*%'8C%\]M:)% \]MR) % 'PC'%

Y",:<3..#"%3<2K"5<%/.%0<500,##.%34+4$%(%..53.5 Rootsis :+#%\].% &??%

I2K<5345;<2",,$% . % &' %
Y",:<3..#"%.K.+"04$%-UK<$%maksimaalselt Q,,35"5%20P.%
/,,054+% :+#%\% 78)&'%
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:$&9+*22;$,2(28$%+,#"(+6+,%&%%'()*+,
Põhijäreldus: Biometaani avalike hŸvede rakendusuuringu p›hijŠreldus on, 
et biometaani tootmist tasub toetada, kuna Ÿhiskond saab biometaani 
tootmisest kaudselt kasu 271 mln !/a ja investeeringutoetuse vajadus  500-
600 mln !  kaetakse 3 aastaga.  
 Investeeringutoetuse vajadus on kuni 50% CAPEX ja selle saab 
Ÿhiskond tagasi 4 aastaga ja kogukasum 20 aastase perioodi puhul on 5.4 
miljardit eurot.  
P›hijŠrelduse kontrollimiseks tuleb jŠrgmiste uuringutega selgitada 
biometaani tootmise investeeringu-, pŸsi- ja muutuvkulud eesti tingimustes, 
mille tulemusena v›ib biometaani omahind ja sellest tulenev investeeringu 
toetuse vajadus ja suurus muutuda. Investeeringu toetuse vajadus tuleneb 
biometaani omahinnast ja maagaasi mŸŸgihinnast 
 
Tabel 39. Biometaani tootmise kasu Ÿhiskonnale: 90% investeeringutoetus miinus 20.a avalikud 
hŸved. 
++86'0, "#$%, *'8+9'0 ,

:$&9+*22;$,%&C'0,%&%%',, 98;,G9AR2, AL4,

Rootsi	
  hinnang	
  biometaani	
  keskkonna	
  ja	
  sotsiaalsetele	
  avalikele	
  
hüvedele,	
  maksimaalselt	
  0.7€/Nm3,	
  toodud	
  võrdluseks	
  

€/NM3	
   0.70	
  

Biometaani	
  tervise	
  ja	
  keskkonna	
  tulud	
  1	
  aastas	
  Rootsis	
  
(maksimaalselt,	
  toodud	
  võrdluseks)	
  

mln	
  €/a	
   266	
  

:$&9+*22;$,*+>($0+,12,%+0%%&;;2,*'8'6,3,220*20,D+0*$0,Q*2?+8,AO,
28'0+8V,

98;,[R2, .OJ,

I:,23"5.35",,#"%.2K<5345;<2",,$ % &' % &' %

T&C'*'8',D+0*$,"#$0%&;;28+,.4-2,1&&%0'8,?$&9+*22;$,2(28$%+0*,
#"(+6+0*,

.4 , JKNM.,

^#K<53<<2"#643,<345<%K./.$45<%)>'%:+#%M:)%N",:<3..#"%
3,,3:"5<05J<53"5%C'D%aIFJ_E%

:+#%\% (8(&' %

:$&9+*22;$,*&&*9$0+,%20'9,"#$0%&;;28+b,O4S,$;(+0*++>$;C'*&+*'0,
9$$;'0,. 4-2,2(28$%'6,#"(+6,,

98;,[ , NKAO.,

 
<1&+.51)*).)!*2.)(21*).)!*')*28)1!3:&()!*);+!/A-).821)X!)*! 0'52!<)1*&!N&'()*++,&!
*''*(&1)! D Z[! &,3)1*))-&52*')*21)! \ 500-600! (.,! |! 0'002^! *)),&N! E;&10',8!
4&.*.&02.*!a).8)1!*+5+1&!kolme!++1*+5+!\++1*+,)!*2.2!E;&10',,+.)!',! "9 7!(.,!|C+^6!
?2&! 3:**+! N&'()*++,&! *''*(&1)! *);,'.''5&+! 0)1*321)01! "Z ! ++1*+*! /+! .+;2*+8+!
1)..)1*! &,3)1*))-&,52*')*21 X! 1&&1!',! 0'520+12(! E;&10',,+.)! $6$!(&./+-8&*! )2-'*6!
i')*28)1! <2-''4+! 0'5)(21).)! 3:&N! )).8+8+X! )*! 4+./28! 1)+8()8! 0)1*+3+8! +5+!
'.2.&1).*! 0+2)(X! 02&!"Z ! ++1*+*X! (&1*:**2! E;&10',8.&0! 0+12(! 3:&N! '..+! 3)).5&!
122-)(6 !>:;&/A-).821)!0',*-'..&(&1)01! tuleb	
   järgmiste	
  uuringutega	
   selgitada!
biometaani	
   tootmise	
   investeeringu-­‐,	
   püsi-­‐	
   ja	
   muutuvkulud	
   eesti	
  
tingimustes,	
  mille	
  tulemusena	
  võib	
  biometaani	
  omahind	
  ja	
  sellest	
  tulenev	
  
investeeringu	
   toetuse	
   vajadus ja	
   suurus	
   muutuda.! n,3)1*))-&,52! *')*21)!
3+/+821! *2.),)N! N&'()*++,&! '(+;&,,+1*! /+! (++5++1&! (EE5&;&,,+1*6! K),8)1*!
0+;)1*! (22*2/+1*! 1:.*2N! &,3)1*))-&,52! *')*21)! 122-216! @A-5(&1)8! 22-&,528!
4)+3+8!1).5&*+(+X!(&01!))1*&!N&'()*++,&!'(+;&,8!',!)2-''4+!-&&0&8)!N&'()*++,&!
'(+;&,,+1*!(:,)3:--+!0:-5)(6 !\i+N).! 39̂ 6!
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B+*$%2*+0*,>&#+8$0+,?$&9200$,0229$0+,%2202+C0+6,
*+#;&8&&C$26,12,;+;6+,>2%+;629$0+,()$928'0+6,D+0*$0	
  
 
Vetikatest biomassi tootmine tasub tŠna meie klimaatilistes tingimustes Šra 
selle toodangu kasutamiseks farmaatsias, meditsiinis, kosmeetikas ja inim- 
ning loomatoidu tootmiseks. Energia tootmiseks saab kasutada vetikate 
muude kasutuste jŠŠkprodukti, kaudselt ka biogaasi puhastamise CO2 saab 
kasutada vetikate kasvatamiseks. Mujal maailmas toodetakse vetikaid energia 
tootmiseks avatiikides (open pond), mis meie klimaatilistes tingimustes ei 
tššta. Sel juhul algab tootmine tootest ja selle turustamisest. Selles valguses 
tasub ka Eestis teemaga tegeleda ja riskiinvestoritele need v›imalused vŠlja 
pakkuda.  
 
H(+)**)!-+0),82122-&,52!))1(A-5&01!'.&!0''1*+8+!E.)3++8)!jP)*&0+*)1*!-';).&1)!
N&'(+11&! 1++(&1)! 0++1+)51)8! *);,'.''5&+8! /+! ,),8)! -+0),8+(&1)! 3:&(+.21)8!
<)1*&1k6! K&()*+*28! E.)3++*)! ))1(A-0! '.&! ! 1).5&*+8+! <2-''4+1! '.)(+1'.)3!
*)+8(&,)! 3)*&0+*)1*! -';).&1)! N&'(+11&! 1++(&1)! 3:&(+.21)8! N&'),)-5&+X! 1;!
N&'()*++,&! ! *''*(&1)! ))1(A-5&.! /+! )1&*+8+!)1&+.5,)! ;&,,+,5!3)*&0+*)1*!N&'(+11&!
*''*(&1)! ! *);,'.''5&+*)! -+0),8+(&1)! 0';*+! <)1*&! *&,5&(21*)16 ! <)1*&!
*&,5&(21*)11)! 1'N&N! 0+132;'',)! *EE4&! *'-2R4.++*! \0&,,&1)! *1E0.&5+^!
(&0-'3)*&0+*)! *''*(&1)! *);,'.''5&+X! (&..)! E;)! ,A&*),+! *''()! <GJIJKL!
*);,'.''5&+! *2*321*21)X! (&8+! 0A)1'.)3+! 4)+*E0&! +2*'-! 0E.+1*+1! 0+! L21*-&+1!
(+&0221!"Z7#6+6!

ECODUNA	
  vetikatootmise	
  fotosünteesiva	
  bioreaktori	
  tehnoloogia	
  
tutvustus	
  
!
<GHIJKL!',!.''828!"ZZF6!++1*+.!`+-*&,!`';-!/+!W-+,c!<((&,5)-&!4''.*6!"Z7Z6+6!
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ECODUNA	
  eelised	
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Foto 1. Ecoduna tšštav mikrovetikate fotosŸnteesiv kasvuhoones paiknevate bioreaktoritega 
piloottehas Austrias, mai 2013. 

 

Vetikatest	
  biomassi	
  tootmise	
  tehnoloogiad	
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4'.E1+;;+-&&8&86!!



Eesti Arengufond Lõpparuanne - Biometaani avalikud hüved August 2013 

Ahto Oja  ahto.oja@monusminek.ee  OD!

 

 
 
Võrreldes	
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P)*&0+!-+021!',!0'52!).201!3+/+(&,)3!(+1&,+3A-0X!0'52!N&'*aa1*210'(4.)01!',!
7!-+021X!1&1),8&*)01!3)1&X!3+.521X!GH" !/+!*'&*+&,)86!`&0-'3)*&0+1!',!,,!
multitalent,	
  02,+!3)*&0+-+021*!1++N!/A-5(&1&!*''*)&8f!

76 W+-(++*1&+!
"6 ?'1())*&0+ !
#6 i'&82.&1+,8!
$6 n,&(*' &*!
D6 b''(+1aa* !
O6 ?+.+1aa*!
96 %&'0E*21)8!
F6 B';).&1)8!!0)(&0++.&8!

!
KA&8)f!3)*&0+1*!j7'%$'&#8#88,+ 	
  19,:"'9"+ ”	
  *);*28!+,*&'01E8+,* !',!OZZZ!
*:;21+(!02&!G!3&*+(&,f 
Why	
  is	
  7'%$'&#8#88,+ 	
  pluvialis	
  a	
  High	
  Value	
  Algae?	
  
It	
  has	
  high	
  content	
  of	
  Natural	
  Astaxanthin.	
  
-+&';'(&."() "+)')+,1%2)'(&"#;"<'(& 	
  
6000	
  times	
  more	
  powerful	
  than	
  VITAMIN	
  C	
  
550	
  times	
  more	
  powerful	
  than	
  GREEN	
  TEA	
  
3000	
  times	
  stronger	
  than	
  Resveratrol	
  
800	
  times	
  stronger	
  than	
  Co-­‐enzyme	
  Q10	
  
!
PAA-*21.&0)!3)*&0+*''8)*)!0&.';&,,+8!3:--).8)1!1'/+!4-'*)&&,&5+X!*''*(&102.2!',!
3+;)(&021! $8-­‐$80/kgf!
Outdoor	
  Ponds	
  (30,000	
  mt/yr): 
–Arthrospira/Spirulina	
  (bluegreen	
  algae)	
  
–Dunaliella	
  (green	
  algae)	
  
–Haematococcus	
  (green	
  algae)	
  
–Chlorella	
  (green	
  algae)	
  
 
Photobioreactors	
  (100-­‐200	
  mt/yr) 
–7'%$'&#8#88,+ 	
  (green	
  algae)	
  
–Chlorella	
  (green	
  algae)	
  
•Production	
  costs:	
  =>?=>5@*A	
  
!
iA,+!*''8)*+01)!3)*&0+&8!*'&82.&1+,8&*)01!3AA-*21.&0)!4-'*)&&,&8)!/+!:.&8),+f!
-2&.2#+1"2'@B1"2,9"(')(bluegreen	
  algae)	
  –	
  Whole	
  cell	
  forms	
  !
! YK2*-&*&',+.!1244.)(),*1CM''8!+88&*&3)!!
…C,('9"%99')(green	
  algae)	
  –	
  Beta-­‐carotene	
  !
! YK2*-&*&',+.!1244.)(),*CM''8!&,5-)8&),*! !
…7'%$'&#8#88,+) (green	
  algae)	
  -­‐	
  Astaxanthin	
  (eeltoodud	
  näide)!
! YK2*-&*&',+.!1244.)(),*C+,&(+.!M))8!&,5-)8&),*! !
…B8."D#8.E&2",$)(stramenopile)	
  –	
  DHA	
  &	
  DHA+EPA	
  oils	
  !
! YK2*-&*&',+.!1244.)(),*1CM''8!&,5-)8&),*C+,&(+.! M))8!&,5-)8&),*!!
…F2E1&.%8#<"(",$)(dinoflagellate)	
  –	
  DHA	
  oil	
  !
! YK2*-&*&',+.!1244.)(),*1C&,M+,*!M'-(2.+!&,5-)8&),*!!
…F.9#2%99')(green	
  algae)	
  –	
  Tablets/cosmetic	
  oils/veg	
  oil	
  repl.	
  !
! YK2*-&*&',+.!1244.)(),*CM''8!&,5-)8&),*! !
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!
`&0-'3)*&0+*)!produktiivsus!\5C( " C8+S^!',!(+&1(++*+&()8)!'(+1*!'.2.&1).*!
suurem!
! YP)*&0+8!25-­‐35!5C( " C8+S!31!12;0-2-''5!3-­‐5!5C( " C8+S!
!
`&0-'3)*&0+8!ei	
  konkureeri	
  viljapõllu	
  pinnagaX!3+1*24&8&f!
! (&0-'3)*&0+*)1*!1++N!*'&*2!
! Y0+12*+N!4&5)(!1''.+1*!3)**!02&!3A-10)*!(+5)8+*!3)**!
! Y1++N!0+12*+8+!/AA*(++8X!(&1!(&..)010&!(2201!)&!0:.N+!
!
`&0-'3)*&0+1!3:&N!'*1)!kasutada!*aa1*21.&0)!/(!4:.)(&14-'*1)11&8)!CO26!
`&0'-3)*&0+8!*''8+3+8!-';0)(!.&4&&8)!\N&':.&^!02&!(+&1(++*+&()86!?2&!0:&0!
3AA-*21.&0!',!3A./+!3:)*28X!1++N!3)*&0+/AA5&1*!*);+!N&'5++1&X!(&..)!42;+1*+(&1)!
GH" !1++N!1aa*+!3)*&0+*).)!*'&82016!!
!
Metaani	
  took	
  on	
  samas	
  vahemikus	
  ,+52!.);(+1:,,&02.!/+!-';).&1).!N&'(+11&.! !
P)*&0+*).!Z67D!02,&!Z6$!K(#!()*++,&C05!\N&'(+11 !̂
T:,,&02.!Z6"Z!K( #C05!/+!(+&1&.!Z6$!K(#C05X!GCK!12;)!',!(+8+.+(!02&!*+3+.&1*).!
N&'5++1&!*''-()*). 6!
 

 
 
Järeldused	
  Eesti	
  jaoks:	
  
!

76 <)1*&!0.&&(+11)!1'N&3+8!0+132;'',)*)1!0&,,&1)8!M'*'1E,*))1&3+8!
N&'-)+0*'-&8!\>%B!Y!4;'*'N&'-)+V*'-^ !

"6 P)*&0+*)!*''*(&,)!,:2+N!0 ',*-'..&*28!0)100',8 +!\*)(4)-+*22-X!*'&*+&,)8X!
/,)^ !

#6 P:&(+8+N!0+13+*+8+!)-&,)3+&8!3)*&0+&8!\3+1*+3+.*!*2-2,:28.21).)^X!
(:,)8)!3)*&0+*)!42;2.!(+11!0+;)0'-8&1*2N!#!4A)3+5+ !

$6 >%B!3)*&0+*);,'.''5&+!;+00+N!/:28(+!+-),821M++1&1*!*aa1*21.&002!
*''*(&11)!\<V'82,+!,A&8)!L21*-&+1* !̂

D6 >%B!P)*&0+*);,'.''5&+*)!+-),8+(&1)5+!<)1*&1!*+12N!*)5).8+!/2;2.X!02&!',!
*);*28 !0'--)0*,)!A-&4.++,!3+.&*28!*''*)!*2-2,8+(&1)01 !
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O6 T''3&*+3!',!3+1*+3!*2-2R22-&,5!*);+ !
96 j?+..&.*k!(EE8+3+*)!3)*&0+*''8)*)!\,A&*),+!*''828! 7'%$'&#8#88,+)

(rohevetikas)	
  toodetud	
  	
  Astaxanthin)	
  *''*(&,)!122-),8+N!))1*&!
)014'-*&X!1))!1'N&N!3A&0)-&&5&.)X!021!)82!+.21!', !03+.&*))8&X!(&**)!(+11!

F6 P:&(+.8+N!-+0),8+8+!ni!.+;),821&!/+!*aa*+8+!3A./+!221&!3)*&0+*)1*!(228)!
0+12.&0)!+&,)*)!)01*-+;))-&(&1)!*);,'.''5&+&8X!(&8+!1++N!'(+0'-8+!
4+*),*))-&8+!/+!,)&8!4+*),*)!)014'-*&8+!

=6 %&'0E*21*)!\N&'8&&1).X!N&'()*++,^!*''*(&1)01!',!>%BR1!*''8)*28!3)*&0+*)!
'(+;&,8!.&&5+!0:-5)!/+!*A,+1*)!*)+8(&1*)!4:;/+.!1))!)&!*+12!A-+!

7Z6 ?E..!*+12N!+5+!3)*&0+*);,'.''5&+*)!3A./++-),8+(&1).!1&828+!1))!N&'5++1&!
*''*(&1)5+X!021!1++N!0+12*+8+!3)*&0+*)!4-)11/AA0)!!

776 %&'5++1&!42;+1*+(&1)!GH"!1++N!0+12*+8+!3)*&0+*)!0+13+*+(&1)!1&1),8&,+!
7"6 >+*),*))-&*28!*);,'.''5&+8!E;),8+3+8!3)*&0+0+13+*21)!M'*'1E,*))1&!

M)-(),*+*1&'',&5+!\#6!/+!$!4:.30',8^X!+5+!,))8!',!3)).!*aa1*21.&02!
+-),8+(&1)!+.521/A-521!\W)-(),*L.5^ !

7#6 P)*&0+*);,'.''5&+*)!\>%B^!+-),8+(&1)5+!*+12N!<)1*&1!*)5).8+X!02,+!
*2,82NX!)*!1)..)!*);,'.''5&+!+-),5!',! (++&.(+1! '(+!j422/22-)0+).+.k!);0!
*:212!+.521)16!

 

Lisa 1. NŠitlik metaans›idukite arv juhul kui 10% fossiilsetest 
vedelkŸtustest asendada biometaaniga. 

 
Tabel 40. Biometaani kasutavate s›idukite nŠitlik arv juhul, kui 10% mootorikŸtuste tarbimisest on 
biometaan. 

 
Bensiinisõidukid 
täismassiga alla 

3.5 t 

Veoautod 
(diisel) 

Bussid 
(diisel) 

Kokku 

Tänane biometaani 
arvutuslik kogus 

taandatuna biogaasi 
tootmisest (13 mln Nm3) 
/maagaasisõidukite arv 

Biometaani tarbitav kogus 
aastas Nm3 

17,000,000 60,000,00
0 

40,000,000 117,000,000 7,800,000 

Biometaani tarbitav kogus 
aastas ktoe 

13.39 47.24 31.50 92.13 0 

Sõidukite arv 9,714 1,714 1,000 12,429 153 

Sõidukite osakaal koguarvust 2% 6% 26%   

 
MQJIF%&'&'%<<5:126"%3..534K.3<%32.#5;,2$"0U3453<%,5.5%b%B&%03,<%q%((C%:+#%M:)%

0.543.:"#<%32.#5;,2$"0U345<#.%31-<#$.N%#1"3+"04+3%A.2K4345+"0<%0<50:"53<%0U345<04+4$<%/.%
+1N"5L"34$<%.+45<+E%BpC(=%N<#5""#"5L"$40"%A31"5:.55"6.%.++.%)87%3E8%(p'''%$""5<+N455"%/.%(pC(=%
$""5<+K<,.43,%0.54345<+<%KL3:"53%..53.05%&'&'P%J<+3,,$4$%.2K4$%<"%,+<%:L<+$4$%
5"-3.2K4$<#.8%K."$%3..534K<#<26".%0,645<%;"+3+"0453.:"5<058%:"$.%5<<%B&%03,<%31-<#$.N%
5L"$40"3<%.2K458%04"%5<<%/.6.$.%3,,$4$%<<+$453<%0,-.5<+3P%%
% *<++"5<%0,645<%N",:<3..#"%3,,3:"#<%31-<#$.N%=&%N",6..5"%3,,3:"5U0545<%+,,:"538%
:"++<%..53.#<%N",:<3..#"%Aa!=%,#%B>DE%3,,$.#6%,#%0<50:"5<+3%&pC7?p'''%M:)%AM<+%(%RSEP%

9.2345%,#%7%+"##.+""#"N455"%/.%:L#<0U:#<%0<26<K<,0"%..53.#<%:<3..#0U345<%
3.2N":"#<%3.#0+.5%544245/12645%7''O?''p'''%M: )8%/4-4+%04"%3.#0+.%3.2N":"#<%,+<05%;,,+<%
5442<:8%(P&%:+#%M:)%..53.58%5""5%5<++"5<"$%3.#0+."$%34+<05%2./.$.%B>P%r4-4+%04"%3.#0+.5%,+<05%
.+.+"#<%3.2N":"#<%&'%N455"%/.%<#.:8%5""5%31-<#$.N%5<<%c.%7'%:<3..#0U345<%3.#0+.%2./.:"53P%%
%  
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J<+3,,$4$%#1"$<%0,22<+<<24N%544245/1204$<5%:<"<%:4$<+:..%Q,,35"%#4:N2"3<6.s%Q,,35"%
;"#$.+.%/.%2.-K..2K%,#%c.%('%0,2$.%J<53"53%5442<:.$%/.%5<.+#<%;2,6#,,5%#""%5L"$40"3<%.2K4%04"%
3.#0+.3<%,5.5%,#%+"6"%('%0,2$.%5442<:%<<+3,,$4$%#1"3<5%3,,$4$%J<53"%.2K4$<53%..53.+%&'(=8%
<-0%5""5%5L"$40"3<%.2K405%Q,,35"5%<<+$.3.05<%(&'p'''%5L"$40"3%/.%3.#0+.3<%.2K405%,#%)7'P%*<<%
,#%0.%.245..$.K8%,#%/4%Q,,35"%KL3#4$%K16.%5<+6<%532.3<<6"+"5<%<<5:126"s%0.543.$.%32.#5;,2$"5%
..53.05%&')'%(''D%3..534K."$%0U345<"$%/.%..53.05%&'7'%,++.%(''D%3..534K.<#<26".%.++"0."$%
0.543.K%FL-/.+.%2""0P 
 
 

Lisa 2. L isainfo vetikate tehnoloogia kohta 
 

¥ ]&5;)-!%&'`+11!V',V),*-+*&',!*;+,!ILW !
¥ K'!,))8!M'-!M.'VV2.+*&',!V;)(&V+.1!
¥ b'e)-!'3)-+..!),)-5S !
¥ 7ZZ[!+.5+)!;+-3)1*!S&).8!
¥ p+*)-!U!,2*-&),*!-)VSV.) !
¥ L.5+)!*)V;,'.'5S!&1!-+4&8.S!5+&,&,5!('(),*2(! !
¥ G2--),*.S!21)8!M'-!high	
  added	
  value	
  products	
  .&0)!V+-'*),'&81!!

!
Low	
  cost	
  products	
  like	
  biodiesel	
  not	
  feasible	
  yetX!N)V+21)!!
Upscaling	
  is	
  difficult:	
  !
H4),!4',81!+-)!121V)4*&N.)!M'-!&,M)V*&',1!!
G.'1)8!1S1*)(1!+-)!)d4),1&3)! !
%&'(+11!V',V),*-+*&',!&1!.'e! !
†'2!+-)!4-'V)11&,5!+!.'*!'M!e+*)-! !
H4*&(+.!.&5;*!V+4*2-&,5!,'*!)+1S!*'!+V;&)3)!!
GH"!+,8!GH"CH"!1)4+-+*&',!,'*!'4*&(+.! !
b'e!)MM&V&),VS!'M!N&'(+11C()8&2(!1)4+-+*&',!!
 
i;)!>'*),*&+.!+,8!>-'(&1)!'M!`&V-'+.5+)!>-'82V*&', !
…`&V-'+.5+)!4-'82V*&3&*&)1!\5C("C8+S^!V+,!N)!1&5,&M&V+,*.S!;&5;)-!*;+,!
*)- -)1*-&+.!V-'41!
! YL.5+)!"DR#D!5C("C8+S!31!125+-!V+,)!#RD!5C("C8+S!
…`&V-'+.5+)!8')1!,'*!V'(4)*)!8&-)V*.S!e&*;!M''8!4-'82V*&', !
! YJ*&.&c)!1+.&,)!e+*)-!-+*;)-!*;+,!M-)1;!e+*)- !
! YJ*&.&c)!8)1)-*C,', R+5-&V2.*2-+.!.+,8!
…`&V-'+.5+)!V+,!8&-)V*.S!2*&.&c)!GH"!M-'(!&,821*-&+.!1'2-V)1!
…`&V-'+.5+)!V+,!)d;&N&*!;&5;)-!4-'82V*&',!'M!.&4&81!*;+,!
*-+8&*&',+.!V-'41!
 
Vetikatoodete	
  müügikäive	
  2010	
  
G'1()*&V1!\‡!7!%&..&',!ˆ~^!!
W''8! !
#W''8!T244.)(),*1!\!‡!76D!%&..&',ˆ~^!!
#W''8!G'.'-+,*1!\‡!Z67!%&..&',!ˆ~^!!
#W''8!L88&*&3)1!\H()5+R#X!+,*&R'd&8+,*1‰^!!
#%2.0!W''8!n,5-)8&),*1!\>-'*)&,1X!b&4&81^!!
W))8!!
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#Lg2+V2.*2-)!!
#W))8!L88&*&3)1!!
W2).!!
P)*&0+!N&'-)+0*'-&8!(+/+8)!1)&,*).!
%&'()*++,&!*''*(&,)!3)*&0+*)1*X!"R77!.&&*-&1*)1!,:28)1!.+N'-&0+*1)*)1!
%&'0E*21*)!3AA-*21+;). 

!"#$%&'(&)*+,,-&'(./)0 *
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