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IEVADS

Dabas resursu efektiva izmantoSana ir viens no zemes ilgtspgjigas
izmanto$anas uzdevumiem un ir svarigs pamats kop&jai valsts un regiona
attistibai. Ilgtsp@jigi zemes izmantoSanas principi uzskatami par zemes
parvaldibas formu, kas saglaba augsnes dabisko auglibu, layj ilgtermina razot
partiku, $kiedras un atjaunojamos dabas resursus, kur viens no svarigakajiem
principiem ir zemes racionala izmantoSana, kas maksimali apmierina
sabiedribas ekonomiskas, socialas un vides prasibas. Zemes izmantoSanai ir
jabiit racionalai, lai no tas ieglitu maksimalu labumu, taja pasa laika neveicinot
tas kvalitates pasliktinaSanos. Palielinoties cilvéku skaitam, picaug
pieprasijums péc partikas, tapat ka péc l&tas un pieejamas energijas. So prasibu
apmierinasana ir novedusi pie klimata izmainam, kas nakotng negativi ietekmées
sabiedribas un individu dzives kvalitati un apkartgjo vidi. L1dz 21. gs. sakumam
ekonomiska izaugsme ir bijusi cieSi saistita ar fosilo resursu energijas
izmantoSanu. Resursu izmantoSanas intensifikacija var novest pie
nenoverSamam klimata parmainam. Lai mazinatu klimata parmainu negativas
sekas, ir jamekl€ risinajumi fosilo resursu samazina$anai un atjaunojamo
resursu palielinaSanai.

Latvija kops 2015. gada ir ieviests termins atjaunigie resursi, kas aizstaj
terminu atjaunojamie resursi. Dazados politikas planosanas dokumentos péc
2015. gada joprojam tiek lietots termins atjaunojamie energoresursi, ka
pieméram Latvijas Nacionalaja attistibas plana 2021.-2027. gadam un Latvijas
Bioekonomikas Stratégija 2030. Lai izvairitos no neskaidribas ar dazado
terminu lietoSanu starp dazadiem politikas planosanas dokumentiem, darba
pienemts lietot terminu atjaunojamie resursi, kas ietver sekojoSus energijas
avotus: biomasa, Gidens, geotermala, saules un v&ja energija. Darba apskatitais
atjaunojamais resurss ir koksnes biomasas, kas iegiita mé&rktiecigi stadot un
apsaimniekojot atraudzigos kokaugus neizmantotas lauksaimniecibas zemes.

Eiropas Savieniba (ES) mérkis 1idz 2030. gadam energijas gala patérina ir
palielinat atjaunojamas energijas ipatsvaru lidz 27%. Katra dalibvalsts ir
izvirzijusi savus individualos mérkus, Latvijas merkis ir 2030. gada sasniegt
50% atjaunojamo energoresursu Ipatsvaru bruto energijas galapaterina, kas tiks
darits palielinot koksnes izmantoSanu energijas razoSana. ES planoSanas
dokumenti nosaka, ka, lai veicinatu fosilo resursu samazinaSanu energijas
razosana, arvien vairak japalielina atjaunojamo energoresursu izmantoSana
energosektora. ES direktiva 2009/28/EK par atjaunojamo energoresursu
izmantoSanas veicinaSanu, ka viens no galvenajiem energoresursiem tiek
izvirzita biomasa, kas ietver lielaku koksnes izmantoSanu energijas razoSana.
Palielinoties pieprasijumam péc atjaunojamiem energoresursiem, kurus
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iespgjams izmantot siltumenergijas vai elektroenergijas razoSana, viena no
alternativam to atrai ieguvé ir atraudzigo kokaugu stadijumu ierikoSana
neizmantotas lauksaimnieciba izmantojamas zemés (LI1Z).

Latvijas ilgtsp&jigas attistibas stratégija lidz 2030. gadam ir teikts, ka
Latvijas riciba ir pietiekami atjaunojamie energoresursi (AER), lai nakotng
elektroenergijas un siltumenergijas raZosana palielinatu vietéjo energoresursu
izmantoSanu. Prioritarais ilgtermina virziens nosaka palielinat vietgjo
atjaunojamo energijas resursu ipatsvaru energ€tika un samazinat energijas
importu (Latvijas ilgtsp&jigas attistibas..., 2010). Latvijas stratégija
klimatneitralitates sasnieg$anai lidz 2050. gadam ir noteikts veicinat ilgtspg&jigu
zemes apsaimnieko$anu un pakapenisku pareju no fosilajiem energoresursiem
uz atjaunojamiem resursiem (Latvijas stratégija klimatneitralitates..., 2019).
Nacionalaja attistibas plana 2021.-2027. gadam ir noteikts, ka energoapgades
dro§ibas paaugstinasanu un valsts atkaribas mazinaSanu no energijas importa
iespjams sasniegt palielinot viet§jo un atjaunojamo resursu izmanto$anu
energijas razo$ana (Nacionalais attistibas plans.., 2019).

Lauksaimniecibas zemés koksnes biomasu iesp&jams audzét kokaugu
stadijumos vai plantaciju meza. Kokaugu stadijumu maksimalais audz€Sanas
laiks ir 15 gadi, péc kuriem stadijumus atjauno vai zemi izmanto citu
lauksaimniecibas kultiiru audze$anai, savukart par plantaciju mezu iesp&jams
registrét ne vairak ka 20 gadus vecas mezaudzes, kas ieaudz&tas
lauksaimniecibas zemes. Lai apvienotu abus biomasas audzgSanas veidus,
darba tiek izmantots termins — atraudzigo kokaugu stadijumi, kas tiek defin&ti
ka vienvecuma atraudzigo kokaugu sugu (karkls, apSu hibridi, baltalksnis)
stadijumi, kas tiek audz&ti ka kokaugu stadijumi vai plantaciju mezs ar
maksimalo vienas aprites periodu < 20 gadi, un koki var tikt audzeti kopa ar
zalaugiem.

Pamatojoties uz Lauku atbalsta dienesta (LAD) datiem, 2019. gada Latvija
bija 2.2 milj. hektari LIZ, no tas neapstradatas platibas bija 256 180 hektari.
Dalu no §im platibam ir iesp&ams izmantot atraudzigo kokaugu audzesanai,
sekmgjot So platibu racionalu izmanto$anu un atjaunojamo resursu razo$anu,
jauna darbaspéka piesaistiS8anu periodos, kad to nav iesp&jams izmantot
tradicionalaja lauksaimnieciba, ka arT pozitivas socialas vides sekmeSanu lauku
regionos. Péc Latvijas zinatnieku (Lazdina, 2012; Jansons, 2014; Daugaviete,
2015; Zeps, 2017) veiktajiem pétijumiem var konstatét, ka atraudzigo kokaugu
sugas, kas piemérotas Latvijas apstakliem ir karkls (Salix spp.), ap$u hibridi
(Populus spp.) un baltalksnis (Alnus incana). Ss sugas izcelas ar lielu biomasas
pieaugumu salidzinoSi 1sa laika, ka arT to stadiSanu, kopSanu un novakSanu
iesp&jams masinizet.

Atraudzigo kokaugu stadijumu ierikosanai lauksaimnieciba neizmantotas un
tradicionalo kultiraugu audz&Sanai nepiemérotas lauksaimniecibas zemés ir
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vairaki pozitivi aspekti, ka svarigakie nosaucami racionala zemes izmanto$ana,
lauku ainavas dazadosana, oglekla piesaiste un atjaunojamo resursu razo$ana.
Oglekla emisiju samazinajumu var panakt palielinot atjaunojamo resursu, taja
skaita biomasas no atraudzigajiem kokaugu stadijumiem izmanto$anu, kas lauj
Samazinat siltumnicefekta gazu emisijas un papildus nodrosinat virkni
ekosistemu pakalpojumu. Biomasas razoSana neizmantotas lauksaimniecibas
zem@s ir uzskatama par ekonomiski pamatotu zemes apsaimnickoSanas veidu.

Atkariba no agrotehnologiskajiem un ekonomiskajiem krit€rijiem, ka ari
mérka un ieglistama produkta, iesp&jams izvel&ties dazadas atraudzigo kokaugu
sugas un apsaimnickoSanas modelus atraudzigo kokaugu stadijumu audzé$anai.
Latvijas apstaklos visbiezak ieglitie koksnes produkti ir zagbalki, papirmalka
un koksnes Skeldas. Koku sugas un apsaimniekoSanas modela izvel€ tiek nemti
vera stadijumu ekonomiskie, vides un socialie faktori. Atraudzigajos
stadijumos izmantotas kokaugu sugas 2020. gada Latvija ir karkli, ap$u hibridi
un baltalksnis. Atraudzigo kokaugu stadijumu kop&jas platibas Latvija no 2010.
lidz 2019. gadam ir batiski palielingjusas gan ka kokaugu stadijumi, gan ka
plantaciju mezi, kas liek domat par lauksaimnieku ieinteresétibu stadijumu
iertkos§ana, un paredzams, ka nakotng stadijumu platibas palielinasies.

Pasaules un ES zinatnieku darbos (Rackham, 1990; Weih, Nordh, 2005;
Dooley, 2006; Mola-Yudego, 2010; Lutter, 2016; Smil, 2017) ir plasi pétita
atraudzigo kokaugu stadijumu vesturiska attistiba, ierikoSana, audzE€Sana un
apsaimniekoSana, ka arT potencialais ieguldijums atjaunojamo resursu razosana,
izvertgjot ietekmi uz vides, ekonomikas un socialajiem raditajiem. Latvija $adu
petijumu ir maz, tad€l darba autors izvélgjas §adu tému, lai padzilinati izp&titu
atraudzigo stadijumu potencialu atjaunojamo energoresursu razo$ana Latvijas
apstaklos.

P&tfjuma periods ir no 2011. gada lidz 2020. gadam.

Darba autors izvirza sekojoSu zinatniska darba hipotézi — atraudzigo
kokaugu stadijumu audz€Sana neizmantotas lauksaimniecibas zemés ir
ekonomiski pamatots zemes apsaimnieko$anas veids un sekmé&tu koksnes
biomasas razo$anu Latvija.

Saskana ar promocijas darba tému, pétijuma objekts ir koksnes biomasas
razoSana atraudzigo kokaugu stadijumos, bet pétijuma priekSmets ir koksnes
biomasas razoSana  atraudzigo kokaugu = stadijumos  neizmantotas
lauksaimniecibas zemes.

Balstoties uz defin€to zinatniska darba hipotézi, pétljuma objektu un
priek§metu, tika izvirzits pétjjuma merkis — izp&tit atraudzigo kokaugu
stadfjumu iertkoSanu, ekonomisko atdevi, potenciali pieejamas platibas un
ieglistamo biomasas apjomu neizmantotas lauksaimniecibas zemé&s Latvija.

Izvirzita mérka sasnieg8anai ir definéti atbilstosi darba uzdevumi:
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e izpétlt teorctiskos aspektus par sabiedribas attisttbas un koksnes
biomasas izmantoSanas atjaunojamas energijas razo$anai kopsakaribu,
vides un ekonomiskos aspektus, un atraudzigo kokaugu stadijumu
veésturisko attistibu;

e izveérteét karklu, apSu hibridu un baltalk$§na atraudzigo kokaugu
stadfjumus un ieriko$anas agrotehnologiskos kritérijus audzé$anai
neizmantotas lauksaimniecibas zemes;

e izanalizét karklu, apSu hibridu un baltalk$na atraudzigo kokaugu
stadijumu iertkoSanas ekonomisko atdevi, potenciali pieejamas platibas,
tajas ieglistamo biomasas apjomu un ekonomisko vertibu.

Darba datu iegtSanai tika izmantota statistiska informacija no publiski
pieejamam datu bazeém, kas tika apstradata ar atbilstosam datu un informacijas
apstrades metodém. Petljuma metodes katram darba uzdevumam tika
pielietotas dazadas, nemot véra katra darba uzdevuma p&tamo probleému:

e koksnes biomasas iegliSanas un izmantoSanas atjaunojamas energijas
razoSanas teorctisko aspektu un dokumentaras bazes analizei tika
pielietotas petjumu metodes — analize un sintéze, aprakstosa jeb
monografiska, indukcija un dedukcija;

e Latvijas apstakliem piemérotako kokaugu sugu izvért€sanai atraudzigo
kokaugu stadijumu ieriko$anai izmantotas analizes un sint€zes metodes;

e atraudzigo kokaugu stadijumu ierikosanas izverté$anai lauksaimniecibas
zem@s tika izmantotas visparzinatniskas pétijumu metodes — sinteze,
analize, indukcija un dedukcija, ekonomiskas analizes un statistiskas
analizes metodes, logiski konstruktiva metode.

Pétljuma meérka sasniegSanai un izvirzZito uzdevumu risinaSanai tika

izmantoti informacijas materiali:

e speciala zinatniska literatiira, aktualie p&tijumi, tajos iegitie rezultati, un
publikacijas zinatniskajas datubazes par promocijas darba teému;

e starptautiskie dokumenti, ES un Latvijas Republikas (LR) normativie
akti, stratégiskie un politikas planosanas dokumenti;

e FEurostat, LR Centralas statistikas parvaldes (turpmak teksta — CSP),
Valsts Meza dienesta (VMD), LAD un citas datubazes publicétie dati un
informacija.

Pétijuma ierobeZojums

Koksnes biomasas raZoSanu energijas ieguiSanai ietekmé tadi nozimigi
faktori ka biomasas veids, izmantotas tehnologijas, tirgus pieprasijums, resursa
piedavajums un pieprasijums, politiskais un ekonomiskais atbalsts. Promocijas
darba ka atjaunojamais resurss tiek pétita koksnes biomasa, kas iegita
atraudzigo kokaugu stadijumos lauksaimniecibas zemes.
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Pétijuma novitates un zinatniskais nozimigums
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teor€tisko un empirisko pétijumu rezultata izvertéta koksnes biomasas
iegliSana atraudzigajos kokaugu stadijumos;

teorétisko un empirisko pétfjumu rezultata izvertetas Latvijas apstakliem
piemérotakas atraudzigo kokaugu sugas un to piemé&rotiba audzeSanai
atraudzigo kokaugu stadijumos Latvija;

veikts aktuals petijums par karklu, apSu hibridu un baltalk$na stadijumu
audzesanas un koksnes biomasas ieguves ekonomiskajiem raditajiem
lauksaimniecibas zemés;

veikts aktuals pétijums par LIZ platibam, kas biitu potenciali pieejamas
atraudzigo kokaugu stadijumu audz&S$anai Latvija, un aprckinats
ieglistamais biomasas apjoms $ajas platibas.

Petijuma tautsaimnieciska nozime

petijums butiski papildina atraudzigo kokaugu stadijjumu izmantoSanu
biomasas razosanai teorétisko bazi;

pétijuma rezultatus vargs praktiski izmantot, izvEloties piemérotako
atraudzigo kokaugu sugu un apsaimniekoSanas modeli biomasas
razoSanai lauksaimniecibas zemes;

petijuma gaita ir aprékinatas platibas, kas ir izmantojamas atraudzigo
kokaugu stadijumu audz&$anai, un biomasas apjoms, kas ieglistams $ajas
platibas.

Aizstavamas tezes
1.

Koksnes biomasa ir atjaunojams energoresurss, kas sekmigi ieglistams
ierikojot atraudzigo kokaugu stadijumus neizmantotas lauksaimniecibas
ZEMES.

Latvijas klimatiskajiem apstakliem un agrotehnologiskajiem kritérijiem
piemérotas kokaugu sugas audzé$anai atraudzigajos kokaugu stadijumos
ir karkls, apSu hibridi un baltalksnis.

Karklu, ap$u hibridu un baltalk$na atraudzigo kokaugu stadijumi var bat
ekonomiski  pamatots  neizmantotas  lauksaimniecibas  zemes
apsaimniekosSanas veids Latvija.

Latvija ir pieejamas neizmantotas lauksaimniecibas zemes, kas nav
piemerotas lauksaimniecibas kultiiraugu audzesanai, bet ir izmantojamas
koksnes biomasas iegtiSanai atraudzigo kokaugu stadijumos, palielinot
atjaunojamo energoresursu Tpatsvaru kop€ja Latvijas energobilance.



1. TEORETISKAIS APSKATS PAR SABIEDRIBAS
ATTISTIBAS UN KOKSNES BIOMASAS
IZMANTOSANAS ATJAUNOJAMAS ENERGIJAS
RAZOSANAI KOPSAKARIBAM, VIDES UN
EKONOMISKAJIEM ASPEKTIEM, UN ATRAUDZIGO
KOKU STADIJUMU VESTURISKO ATTISTIBU

Nodalas apjoms ir 24 Ipp., ar 1 tabulu un 2 atteliem. Izvirzita teze: Koksnes
biomasa ir atjaunojams energoresurss, kas sekmigi iegiustams ierikojot
atraudzigo kokaugu stadijumus neizmantotas lauksaimniecibas zemés.

Darba pirmaja nodala izveértétas un apkopotas sabiedribas attistibas un
koksnes biomasas izmantoSanas atjaunojamas energijas raZzoSana kopsakaribas,
izpéetiti koksnes biomasas izmanto$anas atjaunojamas energijas razoSanai vides
un ekonomiskie aspekti, analiz&tas atraudzigo kokaugu stadijumu definicijas un
to vesturiska attistiba, ka ari analizéti galvenie atjaunojamas energijas
razoSanas no biomasas normativie akti un planoSanas dokumenti Latvija.

1.1. Sabiedribas attistibas un koksnes biomasas izmantoSanas
atjaunojamas energijas raZoSanai kopsakaribas

Atjaunojamo energoresursu izmanto$ana energijas razoSana 21. gadsimta
pirmaja divdesmitgadé ir nozimigs un plasi apspriests jautajums nacionala,
regionala un globala méroga. Jautdjuma nozimibu veicina virkne faktoru, no
kuriem ka bitiskakie minami: klimata parmainas sekas, kas arvien plasak
jutamas globala meéroga, ierobezots energoresursu daudzums un pieaugosa
konkurence to izmantoSana.

Lidz 18. gs. beigam viens no galvenajiem energoresursiem bija koksne, kas
tika izmantots ka kurinamais. Koksnes pieejamiba regiona bija viens no
galvenajiem iemesliem, kas noteica valstu un pils€tu veidosanos. (Quaschning,
2010). Fosilie resursi, sakot ar 19. gs., ir bijusi galvenie resursi energijas
razo$ana pasaulé, kuru izmantoSana ir sekmé&jusi ekonomisko izaugsmi (Grubb
et al., 2014). Resursu nomainu veicinaja sabiedribas pareja no lauku, agrara un
decentraliz&ta sabiedribas modela uz pilsétu un industrialo sabiedribas modeli.
(Tillman, 1978). Lidz 19. gs. sakumam sabiedriba parsvara energijas raZo$anai
bija izmantojusi atjaunojamos resursus, turpreti 20. gs. laika parsvara ir
izmantojusi neatjaunojamos resursus. Savukart, atbildot uz klimata parmainu
izaicinagjumiem nakotn€, neatjaunojamie resursi arvien vairak tiks aizstati ar
atjaunojamajiem resursiem.
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Nakotné resursu izmantoSanai jatiecas but finansiali pamatotai, videi
draudzigai, sociali atbildigai un politiski regul€jamai no pieejamibas un
drosibas viedokla (Arunachalam, Bharadwaj, 2012). Vietgjo atjaunojamo
energoresursu izmantoSana sniedz ievérojamus ieguldijumus ilgtsp&jigas
ekonomiskas attistibas veicinasana, kas ir saistita ar videi draudzigu tehnologiju
izmanto$anu energijas razoSana. Latvijas gadijuma, ar&jas suverenitates
stiprinaana politiskaja un ekonomiskaja joma ir tieSi saistita ar energgctiskas
paspietiekamibas nodrosinasanu (Spriids, 2010). Jebkura moderna sabiedriba
energetika ir viens no nozimigakajiem tautsaimniecibas sektoriem, kam ir
palieko$a ictekme uz sabiedribas attistibu kopuma. Energétikai ir nozimiga
loma valsts ekonomiskaja attistiba. Sadas attistibas veicinaSanai ir
nepiecieSsama konkurences un konkurétspgjas attistiSana, mazas un vidgjas
uznémgéjdarbibas veicinasana, lauksaimniecibas un regionalas attistibas iesp&ju
dazadosana.

PlanoSanas dokumenti ES nosaka, ka, lai veicinatu fosilo resursu
samazinasanu energijas raZo$ana, arvien vairak japalielina atjaunojamo resursu
izmanto$ana energosektora. PlanoSanas dokumentos viens no galvenajiem
energoresursiem ir biomasa, uzsvaru liekot uz koksnes izmanto$anas apjoma
palielina8anu energijas razoSana (Green Paper, 2006; Renewable Energy
Directive, 2009). Lai atjaunojamo resursu, taja skaita biomasas, razoSana but
ilgtspgjiga un videi draudziga, ir jaievero ilgtsp€jibas zemes izmantoSanas
principi.

Ilgtsp&jigas attistibas koncepts zinatniskaja literatiira paradas 20. gs.
70. gados. Politiski §is termins plasak tiek izmantots péc Pasaules Vides un
attistibas komisijas publicéta zinojuma “Misu kop&ja nakotne” 1987. gada.
Tlgtspgjiga attistiba visbiezak izdala 3 dimensijas: vides, ekonomikas un sociala
taisniguma. To raksturo k@ Sodienas vajadzibu apmierina$anu, neapdraudot
nakoso paaudzu vajadzibas (Our common future, 1990). Zemes ilgtsp&jiga
izmanto$ana ir aktuala d€] klimata izmainam un arvien lielakam vides
problémam, kas ietver palielinatu pieprasijumu p&c dabas resursiem, vides
piesarnojuma draudiem un biologiskas daudzveidibas samazina$anos. Tapat
piecaug konflikti starp sociokulturalajiem, politekonomiskajiem un vides
mérkiem (Axelsson et al., 2012). Zemes ilgtsp&jigas izmantoSanas merkis ir
noverst §1s konfliktsituacijas.

Ilgtsp&jiga zemes izmantoSana ir svarigs attistibas pamats kopg&jai valsts un
regiona izaugsmei ilgtermina, ka ari priek§noteikums daudziem vides (tidens,
augsne, biologiska daudzveidiba), ekonomiskajiem (ienakumi, ieguldijumi) un
socialajiem meérkiem (partikas razoSana, iztikas nodrosinaSana, dabas resursu
pieejamiba). Ilgtsp&jigi zemes izmantoSanas principi uzskatami par zemes
parvaldibas formu, kas saglaba augsnes dabisko auglibu un lauj ilgtermina razot
partiku, $kiedras un atjaunojamos dabas resursus. Sada saimniekoSana ietver
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zemes apstradi un parvaldibu tada forma, kas nem véra energijas plismas
augsn€, Udenstilpn€s un atmosfera (Wrachien, 2001). Ilgtspgjigas zemes
izmantosanas principus iesp&jams defingét dazadi, atkariba no apskatitajiem
faktoriem. Vides apstakli, tirgus spéki, sociala atbildiba, nepartrauktas
izaugsmes un dabas saglabasanas mérki ir tikai dala no faktoriem un
apstakliem, kuri nosaka ilgtsp&jigus zemes izmanto$anas principus.

Zemes izmanto$anas mérki var atikirties, pieméram, R. Sulte (Schulte et al.,
2014) izvirza funkcionalo zemes izmanto$anas (Functional Land management)
konceptu, kas paredz, ka lauksaimnieciba izmantota zeme veic sekojosas
funkcijas: partikas, Skiedru un degvielas raZoSana; Gidens attiriSana; oglekla
uzkrasana; biologiskas daudzveidibas nodro$inaSana; baribas vielu parstrade.
Koncepts uzsver zemes un augsnes izmanto$anas daudzfunkcionalitati, kas
nozimé, ka visas augsnes vienlaikus veic vairakas funkcijas, bet dazas augsnes
labak nodro$ina partikas razoSanu salidzinot, piem&ram, ar biologiskas
daudzveidibas nodrosinasanu.

Péc 1993.gada Apvienoto Naciju Partikas un Lauksaimniecibas
organizacijas (FAO) sagatavota zinojuma “FESLM: Starptautisks ietvars
ilgstpéjigas zemes parvaldisanai” (FESLM: An international framework for
evaluating sustainable land management) ilgtspgjiga zemes izmantoSana
apvieno tehnologijas, politikas, vides un socialekonomiskos principus. Siem
principiem jabut savstarpgji papildinoSiem, un tie nedrikst nonakt pretrunas
viens ar otru. Ilgtspg€jibas principiem ir jasasniedz 5 mérki: produktivitate,
drosiba, aizsardziba, dzivotspgja, pienemamiba.

Latvijas zemes parvaldibas likuma (2014) zemes parvaldiba tick definéta ka
politikas istenoSanas pasdakums, kura mérkis ir veicinat ilgtsp&jigu zemes
izmantoSanu. Tapat likuma noteikts, ka vietgjai pasvaldibai tas planosanas
dokumentos ir japaredz efektiva dabas resursu parvaldiba un ilgtspgjiga
attistiba, kas ietver zemes degradacijas novérSanas pasakumus, planojot zemes
izmantoSanu.

“Latvijas zemes apsaimniekosanas politikas” informativaja zinojuma (2019)
ir teikts, ka: “Zemes racionalai apsaimniekoSanai ir biitiska nozime miisu valsts
attistiba un pastaveésand. Zeme ir ierobezots resurss un dala no dabas
kapitala”. Ka zemes politikas virsmérkis ir noteikts: “zemes ilgtspéjiga
apsaimniekosana, kas nodrosina oglekla mazietilpigu ekonomisko izaugsmi,
iespeju vienlidzibu, biologiskas daudzveidibas saglabasanu un klimatnoturigu
attistibu”. Virsmérka sasniegSanai zemes izmantoSana tiek izvertéta no trim
savstarpgji saistoSiem zemes izmantoSanas virzieniem: zeme ka dabas kapitals,
kas ietver tas aizsardzibu un biologiskas daudzveidibas saglabasanu taja; zeme
ka telpa, kas paredzeta apbtivei, infrastruktiras un vides attistiSanai, zemes
izmantoSana saimnieciskajai darbibai, kur noteiktais mérkis ir nodro§inat esoSo
zemes resursu racionalu un efektivu apsaimniekosanu.
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1.2. Koksnes biomasas izmantoSana atjaunojamas energijas raZosanai:
vides un ekonomiskie aspekti

Biomasas izmanto$ana energijas razoS$ana tiek uzskatita par butisku
instrumentu oglekla dioksida (CO»), kas ir siltumnicefektu izraiso$a gaze,
emisiju samazinaSanai nakotné. Fosilo resursu nepartraukts izmantoSanas
palielinajums ir ietekmgjis vidi mums apkart.

Sakariba starp ekonomisko izaugsmi un energijas izmanto$anu ir ciesi
saistita un pilniba pasaulé saka pieradities péc Otra pasaules kara (1939-1945).
Energijas apjoma palielina$anas un iespgja to sarazot nepiecie$amaja daudzuma
ir noteikusi ekonomisko izaugsmi 20. un 21. gs. (Global Energy Assessment...,
2012). Katras valsts attisttba un panakumi ir ciesi saistiti ar valsts izv€l&to
ekonomisko sistému, radito vidi izaugsmei un valsts lideru izstradato politiku
(Koopmans, Montias, 1971). Ekonomiskas sisteémas var tik klasific€tas vairakos
veidos, un visbiezak tas valsti parklajas vai tiek realizétas vairakas sist€émas
vienlaicigi.

Energijas razo$anas un izmanto$anas sektors ir galvenais siltumnicefekta
gazu emisiju raditdjs pasaulé, kas 2016.gada sarazoja 73.2% no visam
emisijam, galvenokart pateicoties fosilo resursu izmantosanai (Ritchie, Roser,
2020; Statistical Review of..., 2020). Lai ES sasniegtu siltumnicefekta gazu
emisiju samazinaju par 95%, salidzinot ar 1990.gadu, pasreizgjais
siltumnicefekta gazu emisiju apjoms ir butiski jasamazina, energijas sektora
veicot 75% samazinajumu salidzinot ar 2017.gadu (Bioenergy Europe
Statistical..., 2019).

Atjaunojamas energijas izmantoSana rada siltumnicefekta gazu emisiju
ietaupTjumu, nodro§ina partikas dros§ibu, vides degradacijas samazinajumu, ka
arT atbalsta atseviskus ekosistému pakalpojumus. Tapat tas izmantosana var dot
socialus, vides un ekonomiskos ieguvumus vienlaikus nodro$inot lauku regionu
attistibu (The European Commision’s..., 2019). Lai izpilditu ES kopgjo
apnemsanos palielinat atjaunojamo energoresursu ipatsvaru kop€ja energijas
patérina 2050. gada Iidz 50%, biomasa tiek uzskatita par galveno atjaunojamo
resursu, kas tiks izmantots siltumenergijas un elektroenergijas razo$ana (Searle,
Malins, 2014). Sarazojot vienadu energijas apjomu, atjaunojamas energijas
nozare rada vairak darbavietu salidzinot ar fosilo resursu nozari (Kammen et
al., 2004). Atraudzigo kokaugu stadfjumu izmanto$ana biomasas iegiiSanai tiek
uzskatita par efektivu veidu siltumnicefekta gazu emisijas samazinasana un
atjaunojamo resursu raZzosana.

Biomasas audz&sana risina virkni problému: neizmantotas lauksaimniecibas
zemes izmanto$ana, bezdarba samazinaSana un lauku apvidu attistiba
(Thornley, 2006; Upham, Shackley, 2007). Biomasa atjaunojamas energijas
razosana daudzas valstTs ir kluvusi par galveno resursu. Tas saistits ar vairakam
prieksrocibam, ko sniedz biomasas izmantoSana. Biomasa tas dazadajas formas
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sp& nodrosinat visus galvenos energijas nesgjus: elektribu, gazi, $kidro
degvielu un cieto kurinamo. Bioenergiju radita pievienota vertiba un ienakumi
tiek saglabati regionos, tadgjadi palidzot mazinat lauku nabadzibu.

Lielakoties fosilie resursi ir koncentréti konkrétos, atseviski novietotos
geografiskos regionos, tadel, lai ieglitu un izmantotu resursus citos regionos, tie
ir jaimporté. Turpreti biomasu iespgjams iegit daudz plasakos regionos, kas
tajos importetos fosilos resursus lauj aizstat ar vietgjiem resursiem. Razojot
resursu taja pasa regiona, kur tie tiek izmantoti, tiek raditas jaunas darba vietas.

Pirms galgjas izmantoSanas biomasu iespgjams ilgstosi uzglabat (Thornley,
2006). Visbiezak biomasa ir viet&jais resurss, kas veicina energijas veidu
dazadoSanu un piegades droSibu (Carneiro, Ferreira, 2012). Viegla un &rta
resursa uzglabasana ir prieksrociba, salidzinot ar citiem resursiem, kas lauj
energijas razo$anu no biomasas uzskatit par paredzamu un viegli piemérojamu
pasreizéjam jaudas prasibam. Biomasas kombin€S$ana ar citiem atjaunojamiem
resursiem lauj labak risinat problémas, kas saistitas ar energijas pieprasijuma
mainigumu.

Lai biomasas izmanto$ana biitu ckonomiski pamatota, tai jabiit ar lielu
sausnas izkliedi (liels sausnas daudzums uz hektaru), iespg€jami zemu ieguldito
energiju, razojot biomasu, zemam razoSanas izmaksam, nelielu ietekmi uz vidi
un novaksanas bridi maksimali sausai (McKendry, 2002; Evans et al., 2010).
Latvijas apstaklos biomasu sekmigi iesp&jams iegit atraudzigo kokaugu
stadijumos, ierikojot tos neizmantotas LIZ. Salidzinot ar tradicionalajiem
lauksaimniecibas kultGiraugiem, atraudzigo kokaugu stadijumos pielaujamas
zemakas prasibas augsnes kvalitatei un vietas izvélei. Atraudzigie kokaugu
stadijumi tiek uzskatiti par daudzsoloSu biomasas razoS$anas sist€ému, kas
nakotné palidzes sasniegt ES izvirzitos mérkus atjaunojamo energoresursu
palielinaSanai kopg&ja energobilancé (Dimitriou, Fistrek, 2014). Atraudzigo
kokaugu stadijumu ierikoSana siltumenergijas un elektroenergijas razoSanai tiek
uzskatita par vienu no efektivakajiem veidiem siltumnicefekta gazu emisiju
samazina$ana un atjaunojamas energijas razosana (Heller et al., 2004; Cocco,
2007; Styles, Jones, 2007; Njakou et al., 2015).

Atraudzigie koki, salidzinot ar viengadigiem lauksaimniecibas
kulttraugiem, labak aug parmitras augsn€s un pliidu skartas teritorijas. (Slotina
et al., 2014). Atraudzigie kokaugu stadijumi papildus biomasas raZo$anai
nodro§ina ar1 dazadus ekosist€mas pakalpojumus — mazina lietus un v&ja
eroziju, veicina augsnes atveseloSanos, izejvielas var izmantot farmacija un
majamatnieciba.

Galvenas atraudzigo kokaugu stadijumu priekSrocibas ir energoresursu
drosiba (stadijumi lielakoties tiek audzeti un izmantoti vienas valsts robezas),
viet€jo resursu izmantoSana, stabila piegades k&zu nodroSinasana, nemainiga
produkta kvalitate, videi draudziga zemes apsaimniekoSana (Weitz, 2014).
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Ekologiskas p&das nospiedums atraudzigajiem kokaugu stadijumiem ir mazaks
ka partikas razosanai (Heller et al., 2004). Zemas auglibas zemes izmantoSana
atraudzigo kokaugu stadijumu audz&$anai palielina darba iespgjas regiona un
veicina dabai draudzigu resursu izmantoSanu energijas razoSana (Volk et al.,
2004; Campbell et al., 2014). Platibas, kas nav piemérotas tradicionalo
kultiraugu audzeSanai, sekmigi var tikt izmantotas atraudzigo kokaugu
stadTjumu audz&sanai.

Stadijumu ierikosana ir viens no veidiem ka palielinat organiska oglekla
daudzumu augsné (Freibauer et. al., 2004). Ierikojot atraudzigos kokaugu
stadijumus, janem ve&ra ietekme uz zemes izmanto$anu, biologisko
daudzveidibu, augsni, tideni un ainavu (Pucka, Lazdina, 2013). Visi $ie aspekti
ir svarigi, lai stadijumi bt videi draudzigi un ilgtsp&jigi.

No ekonomiska viedokla stadijumus ieteicams stadit lielas vienlaidus
grupas, kas lauj samazinat apsaimniekoSanas izmaksas. Stadfjumus ieteicams
stadit pec iesp&jas tuvak gala patérétajam, lai samazinatu transporta izmaksas.
Stadijumi tiek apsaimniekoti daudzus gadus, un tehnika parsvara tiek izmantota
pie ierikoSanas un novaksanas. (Dimitriou, Rutz, 2014). Partraucot platibu
izmantot atraudzigo kokaugu audz€Sanai, to ir iesp&ams atgriezt
lauksaimnieciskaja razoSana.

1.3. Atraudzigo kokaugu stadijumu definicijas un veésturiska attistiba

Dazados informacijas avotos atraudzigo kokaugu stadijumi tiek deévéti
atSkirigi: Tiscirtmeta kokaugu stadijumi, Tscirtmeta kokaugu intensiva
apsaimniekoSana, iscirtmeta mezsaimnieciba, Tscirtmeta stadijumi, intensiva
koku plantaciju apsaimnieko$ana, meza koku sugu intensiva apsaimniekosana,
agromezsaimniecibas biomasas plantacijas, biomasas uzkrasanas plantacijas,
mini rotacijas mezsaimnieciba u. ¢. (Dickmann, 2006).

Latvijas normativajos aktos plasak tiek lietoti termini — kokaugu stadijumi
(Lauksaimniecibas un lauku attistibas likums, 2004; Melioracijas likums, 2010)
un iscirtmeta atvasdji (TieSo maksajumu pieskirSanas..., 2015), kas apzime
koku audzesanu lauksaimniecibas zemés. ES Regula (1305/2013/EK) ir min&ts
termins agromezZsaimniecibas sistéma, kas definéta ka zemes izmantoSanas
sistéma, kura lauksaimniecibas zemes tiek audzeti koki.

Starptautiskaja literatiira atraudzigie kokaugu stadijumi tiek uzskatiti par
agromezsaimniecibas veidu, kurd koki tiek staditi lauksaimniecibas zeme.
Agromezsaimnieciba dazados literatiiras avotos tiek definéta dazadi. Par
fundamentalu tiek uzskatita P.K.R. Naira (Nair) (1993) definicija, kas
agromezsaimniecibu definé ka apzinatu koku un lauksaimniecibas kultiraugu
un/vai dzivnieku vienlaicigu vai secigu audz€Sanu viena un taja pasa zemes
vieniba. ES konteksta agromezsaimnieciba ir zemes izmantoSanas sisteéma, kura
koki tiek audzeti lauksaimniecibas platibas (Eiropas Savienibas Oficialais...,
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2013). Savukart ES daudzvalodu vardnica (EuroVoc) agromezsaimniecibu
defing ka vienlaicigu koku un partikas kultiraugu un/vai lauksaimniecibas
dzivnicku audzESana viena un taja paSa zemes gabala. P&c Eiropas
agromezsaimniecibas  federacijas (European Agroforestry Federation)
definicijas, agromezsaimnieciba ir koku, kultiiraugu un dzivnieku vienlaiciga
uzturéSana viena zemes vieniba.

Lauksaimniecibas un lauku attistibas likums (2004) kokaugu stadijumus
define ka ilggadigos stadijumus (iznemot dekorativos kokaugus, auglu darzus
un stadaudzetavas), kuri IpaSiem mérkiem un regulara izvietojuma ierikoti
lauksaimnieciba izmantojama zeme, un kuru maksimalais audzgSanas cikla
ilgums ir 1idz 15 gadiem, p&c kura stadijumus atjauno vai turpina zemi izmantot
citu lauksaimniecibas produktu audzéSanai. Kokaugu stadijumu ierikoSana
lauksaimnieciba izmantojamas zemés pielaujama, ja ta atbilst teritorijas
attistibas planosanas dokumentos noteiktam prasibam, ka ari, ja attieciga
teritorija nav valsts registra ieklauta ka ipasi aizsargajams biotops. Meliorétas
platibas stadijumi tiek ierikoti atbilsto$i Melioracijas likuma (2010) prasibam.

Vesturiski atraudzigo kokaugu stadijumu audzéSana ir attistijusies no
atvasaju mezsaimniecibas. Atvasaju mezsaimnieciba ir mezsaimniecibas veids,
kura lapkoku audzes tiek ataudz&tas no atvasém (Bisenieks, 2005).

Eiropa par agromeZsaimniecibas izmanto$anas sakumu uzskata viduslaikus,
kad mazvertigas mezaudzes nocirta, cirSanas atlieckas sadedzinaja un
lauksaimniecibas produktus audzgja noteiktu laika periodu, p&c kura atjaunoja
mezaudzi (King, 1987). Atseviskos gadijumos lauksaimniecibas kultGraugus
audzgja kopa ar kokiem noteiktu laiku, visbiezak lidz koki izauga pietiekami
lieli un saka no€not lauksaimniecibas kultiiraugus.

Pirma dokumentéta maksligd papelu hibridizacija tika veikta 1912. gada
Londona, ka rezultata tika izveidotas jaunas $kirnes. Pirma plasa méroga papelu
selekcijas un audz€Sanas programma tika sakta ASV 1924. gada. (Stout,
Schreiner, 1933). Vélakajos gados §adas programmas tika izveidotas arT Kanada
un FEiropa. 21.gs. parsvara visos atraudzigajos stadijumos tiek izmantoti
atraudzigo koku sugu hibridi.

Ziemel]valstis no 1980. lidz 1990. gadam intensivi pétijumi tika veikti par
baltalk$na un karklu izmantoSanas iesp&jam Skeldas razosana (Daugaviete et.
al., 2015). Visvairak izmantota kokaugu suga atraudzigajos stadijumos ir
karkls. Karkli uzrada labus augSanas raditajus regionos ar isaku vegetacijas
periodu un lielaku mitruma rezimu. Lai sasniegtu maksimalos razibas raditajus,
stadijumu augsnei jabiit labi sagatavotai un pirms stadiSanas javeic nezalu
apkaro8ana, tapat ieteicama augsnes ielaboSana pirms stadiSanas un kocinu
agrotehniska kopSana stadijumu pirmajos gados (Mosiej et al., 2012).
Atraudzigos stadijumus iesp&jams audzet atskirigos klimatiskos apstaklos un
dazadas augsnés.
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Karklu audzé$ana stadijumos FEiropa sakas 19.gs. pirmaja pusée,
galvenokart, pateicoties lielajam pieprasjjumam péc pitiem groziem.
(Kuzovkina et al., 2008). Atraudzigo kokaugu stadijumu ieriko$ana
komercialiem meérkiem Eiropa masveida sakta 20.gs. 60. gados. Parsvara,
stadfjumi tiek izmantoti ka energgtiskie stadijumi, no kuriem tiek iegts
kurinamais materials, kas tiek izmantots elektroenergijas un siltuma raZosana.
Eiropa atraudzigo kokaugu stadijumos izmanto lapu kokus, jo stadijumu
atjaunoSana notiek ar atvasém. Visbiezak stadijumu vienas aprites periods ir
1-20 gadi, atsevis$kos gadijumos lidz 25 gadiem, kas $adu apsaimniekoSanas
modeli padara tuvaku lauksaimniecibai, nevis mezsaimniecibai, kura aprites
periodi ir ieveérojami garaki.

Sakotngja stadijjumu ierikoSana saistita ar lauksaimniecibas tehnikas
izmantoSanu (augsnes sagatavoSana, mésloSana, stadiSana), turpreti koku
kopSana un razas novaksana saistita ar mezsaimnieciskajam darbibam un meza
tehnikas izmantoSanu. Gala produkts, kas ir Skelda vai kokmateriali, ir vairak
mezsaimniecibas produkti, nevis lauksaimniecibas.

P&tfjumi par atraudzigo kokaugu stadijumiem tiek veikti daudzas pasaules
valstls — Zviedrija, Apvienotaja Karaliste, Irija, Polija, Igaunija, Danija,
Amerikas Savienotajas Valstis u.c. (Weih, Nordh, 2005; Mola-Yudego; 2010;
Mola-Yudego, Gonzalez-Olabaria, 2010). P&tamas kokaugu sugas (apse,
papele, karkls) dazadas valstis atSkiras, tom@r galvenas p&tniecibas t€mas, kas
saistitas ar atraudzigo atvasaju audzéSanu un izmanto$anu energgtika, ir loti
lidzigas. Tehnologiska attistiba un atjaunojamo energoresursu politika radijusi
interesi par atraudzigajiem kokaugu stadijumiem ka par atjaunojamo
energoresursu, kuru nakotn€ varétu izmantot arvien vairak.

1.4. Atraudzigo kokaugu stadijumu biomasas izmantoSanas atjaunojamas
energijas raZoSana normativo aktu un planoSanas dokumentu baze Latvija

Atjaunojamas energijas razoSanu no biomasas ietekm& konvencijas,
Starptautiskie ligumi, ES direktivas un regulas, LR likumi, Ministru kabineta
noteikumi, politikas planosanas dokumenti un programmas. Svarigakais kopg&jo
ES mérku sasniegSanai biomasas izmantoSanas palielina$ana energijas razoSana
ir katras dalibvalsts izstradata un apstiprinata tiesibu aktu sisteéma, kas ir
saskanota un ieklaujas kopgja ES politika.

Konvencijas un noligumi iezimé starptautisko noteikumu hronologisku
attistibu, kas sakas ar augu un dzivnieku sugu individualiem aizsardzibas
noteikumiem, kam sekoja noteikumi, kas paredz cilvéka atbildibu par vides
aizsardzibu, uzlaboSanu un saglabasanu nakamajam paaudz&€m, ka arT zemes
atjaunojamo resursu racionalu izmanto$anu.

Eiropas Parlamenta un Padomes regula Nr. 1305/2013 par atbalstu lauku
attistibai no Eiropas Lauksaimniecibas fonda lauku attistibai (ELFLA) un ar ko
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atcel Padomes Regulu (EK) Nr. 1698/2005 nosaka lauku attistibas mérkus, ka
pieméram, veicinat resursu efektivu izmantoSanu, sekmét atjaunojamo
energoresursu piegadi un izmantoSanu bioekonomikas vajadzibam, ka ari
sekmét eckonomisko attistibu lauku apvidos. Atjaunojamo energoresursu
razo$ana atraudzigo kokaugu stadijumos lauj sasniegt dalu no regula
izvirzitajiem mérkiem.

Eiropas Parlamenta un Padomes direktiva (ES)2018/2001 par no
atjaunojamiem energoresursiem iegiitas energijas izmantoSanas veicinaSanu,
kas tika pienemta 2018. gada. Taja tiek izvirzits mérkis lidz 2030. gadam
samazinat emisijas par vismaz 40%, salidzinot ar 1990. gada Iimeni. Direktiva
paredz intensivaku no atjaunojamiem energoresursiem iegiitas energijas
izmanto$anu, kas ietver biomasas (taja skaita biomasa, kas iegiita atraudzigo
kokaugu stadijumos) razosanas palielinasanu.

Papildus augstak nosauktajiem pasaules un ES Iimena normativajiem
dokumentiem, razojot energiju un apsaimniekojot kokaugu stadijumus, jaievéro
ar1 Latvijas attistibas planoSanas dokumenti un normativie akti.

Latvijas ilgtsp€jigas attistibas stratégija lidz 2030. gadam (Latvija 2030)
akcent€, ka Latvijas riciba ir pietickami AER (koksne, Gdens, v&js, biogaze,
saule), lai palielinatu no tiem sarazotds elektroenergijas apjomu. Koksnes
biomasa no atraudzigo kokaugu stadijjumiem var palidz&t sasniegt strat€gijas
izvirzitos mérkus, kas saistiti ar valsts energetiskas neatkaribas nodro$inasanu,
palielinot atjaunojamo energoresursu izmantoSanu elektroenergijas raZoSana
kogeneracijas stacijas. Latvijas Bioekonomikas stratégijas 2030 galvenie mérki
ir nodarbinatibas veicinaSana un saglabasana, produktu pievienotas vértibas un
eksporta  palielinaana  bioekonomikas nozarés Iidz  2030. gadam.
Lauksaimnieciba un mezsaimnieciba, kas ir ietvertas bioresursu primaras
razo$anas grupa, ir noteiktas ka vienas no prioritarajam nozarém, kas jaattista.
Stratégija paredz palielinat zemes izmanto$anas efektivitati lauksaimnieciba,
iesaistot razosana ap 400 tikst. ha neizmantotas LIZ, dalu no $im platibam ir
iesp&jams izmantot atraudzigo kokaugu stadijumu audz&Sanai, neveicot zemes
transformaciju par meza platibam, bet saglabajot ka lauksaimniecibas zemes.

Latvijas stratégijas klimatneitralitates sasniegSanai lidz 2050. gadam viens
no uzdevumiem tas sekmigai TstenoSanai ir ilgtsp&jiga zemes apsaimniekoSana
un pakapeniska pareja no fosilajiem energoresursiem uz atjaunojamiem
resursiem, izmantojot koksnes biomasu energijas razo$ana. Nacionalas
attistibas plana 2021.-2027. gadam ir teikts, ka energoapgades drosibas
paaugstinaSanu un valsts atkaribas mazina$anu no energijas importa iesp&jams
sasniegt palielinot viet€jo un atjaunojamo resursu izmanto$anu energijas
razo$ana, kas ietver biomasas izmanto$anas palielina$anu energijas razoSana.
Latvijas nacionalaja energétikas un klimata plana 2021.-2030. gadam viens no
ilgtermina vizijas sasniegS8anas mérkiem ir fosilo un neilgtsp&jigu resursu
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samazinasana un to aizstaSanu ar atjaunojamiem resursiem, taja skaita biomasu.
Ka viens no ricibas virzieniem plana mérku sasniegSanai attieciba uz biomasas
izmantoSanu ir “..ilgtspg€jiga resursu izmantoSana un SEG emisiju
samazinasana un CO; piesaistes palielinaSana zemes izmantoSanas, zemes
izmanto$anas mainas un mezsaimniecibas sektora”.

Energetikas likums (1998) definé biomasu, ka vienu no atjaunojamiem
energoresursiem, ko ir iesp&jams iegit atraudzigo kokaugu stadijumos. Meza
likums (2000) nosaka, ka viens no meZa veidiem ir plantaciju mezi, kas ir
icaudzetas, ipaSiem mérkiem paredz&tas un Meza valsts registra registrétas
mezaudzes. Uz plantaciju meziem neattiecas Meza likuma noteikta koku
cirSanas un meZa atjaunoSanas kartiba. Atraudzigo kokaugu stadijumi, ka
pieméram apSu hibridu, ja tiek audz&ti garaku aprites periodu (15-20 gadi), tiek
audzgti ka plantaciju mezs.

Lauksaimniecibas un lauku attistibas likums (2004) defing, ka kokaugu
stadfjumi ir ilggadigi stadfjumi (iznemot dekorativos kokaugus, auglu darzus un
stadaudzgtavas), kuri TpaSiem merkiem un regulara izvietojuma ierikoti
lauksaimnieciba izmantojama zem&, un kuru maksimalais audz&Sanas cikla
ilgums ir Iidz 15 gadiem, p&c kura kultiiru atjauno vai turpina zemi izmantot
citu lauksaimniecibas kultiiru audzeSanai. Stadijjumi, kas tiek audzeti 1saku
aprites periodu (1-15 gadi), ka pieméram karklu un baltalk$na, tiek audzeti ka
kokaugu stadijumi.

Melioracijas likums (2004) nosaka Valsts sabiedribu ar ierobezotu atbildibu
“Zemkopibas ministrijas nekustamie Tpasumi” ka iestadi, kas izdod tehniskos
noteikumus kokaugu stadijumu ieaudz€Sanai lauksaimnieciba izmantojama
melioréta zemé.

Plantaciju mezu apsaimniecko$anai, kas ir viens no atraudzigo kokaugu
stadijjumu apsaimniekoSanas veidiem, attiecas MK 2012. gada 9. maija
noteikumi Nr. 308 “Meza atjaunoSanas, meZa ieaudz&$anas un plantaciju meza
noteikumi”. Noteikumi nosaka plantaciju meZa ieaudzESanas, registréSanas,
apsaimniekoSanas un koku cirSanas kartibu, ka arT koku sugas, kuras atlauts
audzet plantaciju meza.

MK 2015. gada 8. janvara noteikumi Nr. 834 “Prasibas tidens, augsnes un
gaisa aizsardzibai no lauksaimnieciskas darbibas izraisita piesarnojuma” ir
saisto$i, ja atraudzigo kokaugu stadijumus prognoz€ts méslot ar notekiidenu
diinam, mineralmeésliem vai digestatu.

Normativajos dokumentos un plano$anas dokumentos ir noteikts atbalstit un
veicinat atjaunojamu energoresursu razoS$anu, taja skaita koksnes biomasas
iegtiSanu atraudzigo kokaugu stadijumos.
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2. KARKLU, APSU HIBRIDU UN BALTALKSNA
ATRAUDZIGO KOKAUGU STADIJUMU UN
IERTIKOSANAS AGROTEHNOLOGISKO KRITERIJU
IZVERTEJUMS AUDZESANAI NEIZMANTOTAS
LAUKSAIMNIECIBAS ZEMES LATVIJA

Nodalas apjoms ir 19 Ipp., ar 3 tabulam un 5 att€liem. Izvirzita téze:
Latvijas  klimatiskajiem apstakliem un agrotehnologiskajiem kritérijiem
piemérotas kokaugu sugas audzéSanai atraudzigajos kokaugu stadijumos ir
karkls, apsu hibridi un baltalksnis.

Darba otraja mnodala izvértéta un apkopota informaciju par atraudzigo
kokaugu stadijumu veidiem un to ieriko$anas galvenajiem principiem Latvija.
Analizeti karklu, ap$u hibridu un baltalk$na stadijumu ierikoSanas modeli un
agrotehnologiskie kritériji to iertkoSanai Latvija.

2.1. Karklu stadijumi

Karkli tiek uzskatiti par vienu no perspektivakajam sugam, kuru iesp&jams
izmantot atraudzigajos kokaugu stadijumos lauksaimnieciba neizmantotas
zem@s Ziemeleiropas regiona (Hall, House, 1994). Ierikojot stadijumus, tiek
dazadota lauku ainava, ka ari tie uzrada pozitivu CO> bilanci (Gonzalez-Garcia
et al., 2012). Karkli uzrada augstu razibu un salidzino$i lielu biomasas
pieaugumu, salidzinot ar citam koku sugam (Mola-Yudego, 2010). Karkli ir
viena no piemé&rotakajam atraudzigo kokaugu sugam, kas izmantojama
biomasas razoSana, ka arl tos var izmantot grozu izgatavosana, pito mébelu
razoSana un pilsétas teritorijas apzalumosana. Karklu stadijumu iedalfjums p&c
to izmantoSanas veida att€lots 1. attla.

Karklu stadtjumi

Spraudenstaduw/kltdzinu Energétiskas koksnes Malkas
stadijumi stadijumi stadijumi
Aprites periods Aprites periods Aprites periods
0-1 gads 2-5 gadi 6-15 gadi
1 « Malka
%praudegstaldl Koksnes Skeldas Koksnes skeldas
Karklu kludzinas Koksnes granulas
- : Koksnes granulas
Karklu miza Kokogles
Kokogles

Avots: autora konstrukcija pec izmantotas literatiras

1. att. Karklu stadijumu iedalijums péc to izmantoSanas veida.
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Karklu spraudenstadu stadijumi tiek izmantoti stadmateriala
pavairo$anai un pardoSanai. Stadijumu rotacijas periods parasti neparsniedz
1 gadu. Selekcion&to karklu Skirnes ir sertificgtas Community Plant Variety
Office (CPVO) registra un tiek aizsargatas ar Padomes Regulu Nr. 2100/94. Bez
selekcionara atlaujas karklu audz&tajam ir aizliegts razot stadus, razot stadus
stadfjumu palielinasanai, uzlabot stadu kvalitati, pardot vai citadak laist tirgd,
uzglabat un eksportét arpus ES (Selekcionéto karklu stadmaterials..., 2017).
Atseviskos gadijumos spraudenstadu stadijumi uzrada lidz 20 reizém lielakus
ekonomiskos ienakumus neka koksnes S$keldas stadijumi (Stolarski et al.,
2017). Latvija $is stadijumu veids netiek plasi praktizéts.

Karklu kladzinu stadijumi tiek izmantoti karklu kl@idzinu razosanai, kas
talak tiek izmantotas dazadu pinumu (mébeles, grozi, kastes) un dekorativo
elementu (zogi, dekoracijas, statujas) izgatavo$ana. Karklu kludzinas tiek
audzétas vienu gadu, novaktas katru gadu rudeni un ziemas perioda sagatavotas
pisanai. Razas novakSana notick reizi gada, no v&la rudens lidz agram
pavasarim. Dala no ievakta materiala var tikt izmantots ka stadmaterials jaunu
stadfjumu izveidei vai tirgots.

Karklu stadijumi energétiskas koksnes ieguvei ir galvenais karklu
izmanto$anas veids. Karkli ir visplasak izmantota kokaugu suga energetiskas
koksnes stadfjumos Eiropa. Galvenie iemesli to masveidigai izmanto$anai ir
augsta raziba salidzinosi 1sa laika perioda, ka ar1 vienkar$a un viegla stadijjumu
atjaunoSana ar atvasém péc biomasas novaksanas (Perttu, 1999). Karklu stadi
tiek staditi vienu reizi stadijumu dzives laika, péc katras biomasas novaksanas
tie ataug no celmu atvasém. Stadisanas blivums ir 12 000-15 000 stadi uz
hektara un aprites periods 3-5 gadi (Helby et al., 2006). Stadijumu péc katra
novakSanas cikla nav nepiecie$ams atjaunot, tas notiek dabiski ar celmu
atvasem (Lazdina, 2009). Parasti stadijums tiek audz&ts 25 gadus. Vidgjie
karklu stadijumu razibas raditaji Latvijas apstaklos ir 8-12 tsausnas ha™ gada,
atseviskas gadijumos 1idz 30 teusnas ha™ gada (Zalewski, Wagner, 2005;
Lazdina, 2009; Mola-Yudego, 2010; Technical guide short..., 2010; Larsen et
al., 2014). Petijumi liecina, ka karklu Tscirtmeta atvasajus ir ekonomiski audzgt
tad, ja biomasas pieaugumam ir vismaz 8-9 tsausnass ha! gada (Rosenqvist,
Dawson, 2005). Ped&jos gados Latvija notiek dazadu karklu klonu un augsnes
ielabosanas lidzeklu parbaudes, lai atlasitu Latvijas apstakliem pieme&rotakos
klonus.

Karklu stadijumi ar vienlaidus platibu virs 10 hektariem tiek novakti
masinizeti, izmantojot kombainus, kur novaksana un smalcinasana (SkeldoSana)
notiek vienlaicigi. Parasti $adas tehnikas iegade vai Tre ir darga, turklat ne
vienme@r pieejama sakara ar nelielo iekartu skaitu un izmantoSanas laiku, kas
parasti parklajas. Parasti $adam masinam ir noteikts maksimalais koku diametrs
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(5-8 cm), kuru tas ir sp&jigas noplaut, kas ierobezo stadijumu audzé$anas laiku
lidz 4 gadiem. Saja metodé parasti biomasas netiek uzglabata vai zavéta uz
lauka, tade] ta tiek realiz&ta ar salidzino$i augstu mitruma saturu (Berhongaray
et al.,, 2013). Sadu masinu produktivitate var sasniegt 25-35 zalas biomasas
tonnu sagatavoSanu viena produktivaja masinstunda (Spinelli et al., 2009;
Schweier, Becker, 2012). Nemot véra tehnikas iegades izmaksas un augsto
produktivitati, §Is masinas iesaka izmantot gadijumos, kad kopgjas stadijumu
izmantotas lielos karklu stadijumos.

Maza apjoma stadijumu (ar vienlaidus platibu zem 10 hektariem) novaksana
parasti notick manuali, izmantojot rokas instrumentus (krimgriezus). Sada
metode paredz biomasas novakSanu, uzglabasanu un zavésanu lauka mala, un
velak skeldosanu. Krimgriezu izmantoSana neuzliek ierobezojumus koku
maksimalajam diametram. Tadeél, ja nav iespgams platibu noplaut péc
4 gadiem, to iesp&jams izdarit ari vélak. Biomasas nogadaSanai lauka mala
izmanto lauksaimniecibas vai meza tehniku un SkeldoSanu veic ar mobilajiem
Skeldotajiem.

Karklu stadijumi malkas ieguvei ir viens no karklu izmantoSanas veidiem,
kas parsvara tiek izmantots Eiropas dienvidu valstis, mazak Eiropas centralaja
un ziemelu dala. Stadijjumu ierikoSanai un apsaimniekoSanai nav nepiecieSama
specializéta tehnika. Malka tiek iegiita, izmantojot atvasaju metodi vai
apgrieSanas metodi. Latvijas apstaklos karklu malkas stadijumi netiek
praktizéti, jo ekonomiski pamatotaka ir karklu izmantoSana energétiskas
koksnes stadijumos.

Ziemeleiropas regiona karkli tiek uzskatiti par perspektivu sugu, kuru
izmantot atraudzigajos kokaugu stadijumos. Salidzinot ar citam kokaugu
sugam, karkli uzrada augstus biomasas pieauguma raditajus salidzinosi isa laika
perioda. Karklu stadijjumi energgtiskas koksnes raZzoSanai ir visvairak
izmantotais stadijumu veids Eiropa un Latvijas apstakliem vispiemerotakais.

2.2. ApSu hibridu stadijumi

ApSu hibridu (Populus tremula L. x P.tremuloides Michx.) stadijumi
Latvijas apstaklos var tikt izmantoti ka Iscirtmeta atvasaju stadijumi, kur
galvenais produkts ir koksnes Skelda, vai ka ilggadigie kokmaterialu stadijumi,
kur galvenais produkts ir papirmalka un zagbalkis.

Iepriek§ veiktie petfjumi par apSu hibridu audz€Sanu lauksaimniecibas
zem@s Latvija uzrada biomasas pieaugumu Iidz 20 m®ha?® koksnes gada
15 gadus vecos stadijumos (Zeps, 2017). ApSu hibridu stadijumus atkariba no
izmantoS$anas veida var iedalit energgetiskas koksnes, papirmalkas, zagbalku vai
agromezsaimniecibas stadijumos, kuri apkopoti 2. attéla.
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Apsu hibridu stadjumi

Energétiskas koksnes Papirmalkas Zagbalku Agromezsaimniecibas
stadijumi stadijumi stadfjumi stadfjumi
Aprites periods Aprites periods Aprites periods Aprites periods
1-15 gadi 10-15 gadi 15-25 gadi 25 gadi

s . Zalaugu produkti
Papirmalka Pi ag[bnagiia Zagbalki
Koksnes skeldas Malka P Papirmalka
? o Malka
Koksnes Skeldas Koksnes tkeldas Malka
: Koksnes Skeldas

Avots: autora konstrukcija péc izmantotas literatiiras
2. att. ApSu hibridu stadijumu iedalijums péc to izmantoS$anas veida.

Galvenais energéetisko koksnes stadijumu merkis ir iegfit iesp&jami lielaku
biomasu péc iespé&jas Tsaka laika perioda. Lai nodrosinatu maksimalu finansialo
atdevi, energgetiskas koksnes stadijumu aprites periods parasti ir 10-15 gadi.
Visbiezak tiek staditi 2400 1idz 4000 stadi hektara, un stadiSana notiek viena
rinda (Zeps, 2017). Zviedrija ierikotajos apSu atvasaja stadijumos ar aprites
periodu 4 gadi biomasas pieaugums sasniedza 9 tsusnas hat gada (Rytter, 2006).
Latvija ierikotajos stadijumos ar sakotngjo biezibu 2500 koki ha? vidgja kraja
10 gadu vecuma ir 160 m®ha un 5 produktivako klonu vidgja kraja sasniedz
230 m*ha! (Zeps, 2017). Latvija ap$u hibridu energgtiskas koksnes stadfjumi
netiek audzgti, galvenokart dél augstajam stadu cenam, kas padara audzgsanu
ekonomiski neizdevigu.

Stadijumos papirmalkas ieguvei aprites cikls Latvijas apstaklos ir
10-15 gadi un sakotngjais biezums 1100-1600 koki ha' (Tulus et al., 2007;
Rytter, Stener, 2012; Tullus et al., 2012a; Zeps, 2017). Biomasas pieaugums
7-15 tsausnas ha' gada audzejot 10-20 gadus (Technical guide short..., 2010).
Apsu hibridu koksnes $kiedras veido mehaniski izturigu papiru, kas liecina par
hibridu koksnes piemérotibu augstas pievienotas vertibas papirriipniecibas
produktu razoSanai (Zeps et al., 2012). Parasti stadijumu dzives ilgums Latvijas
apstak|os ir 2 aprites, kur otra aprite atjaunojas ar atvasém. Latvija ierikotajos
stadijumos ar sakotngjo biezibu 1100 koki ha! vidgja kraja 15 gadu vecuma ir
246 m? hal, un 5 produktivako klonu vidgja kraja sasniedz 285 m® hal (Zeps,
2017).

Stadijumos zagbalku ieguvei gala produkts ir zagbalkis. Stadijumu cirtes
aprite ir 20 gadi un sakotngjais biezums 800 koki ha?. Ja planots audzéet
zagbalku stadijumus ar kopSanu, tad kopSanas cirti veic 15 gadu vecuma un
sakotn&jais biezums ir 1100 koki ha (Zeps, 2017). Parasti stadijumu dzives
ilgums ir 2 aprites, kur otra aprite atjaunojas ar atvasém. Igaunija ierikotajos
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stadjjumos ap$u hibridu biomasas pieaugums 25 gadus vecos stadijumos var
sasniegt 20 m® ha'! koksnes gada, tada pasa vecuma stadijumos Zviedrija vidgji
12 m® ha! koksnes gada (Beuker, 2000; Tullus et al., 2012a). Igaunija veikts
pétijums uzrada, ka augstako ieksgjas atdeves koeficientu (IRR) apSu hibridu
stadjjumi sasniedz 26-34 gadu vecuma, ja sakotngjais stadiSanas biezums ir
1300 koki uz hektaru (Tullus et al., 2012b). Latvijas apstaklos liclaka
investiciju atdeve ir zagbalku stadijumiem. ApsaimniekoSanas modeli, kur tiek
audz@ti stadfjumi ar kopSanas cirti, 15 gadu vecuma krajas kopSanas cirtes
ienakumi nosedz 75% no ierikoSanas izmaksam (Zeps, 2017). ApSu hibridu
zagbalku stadijumi ir visvairak izmantotais stadfjumu veids Latvija.

AgromeZsaimniecibas stadijumi ir biomasas iegiiSanas veids, kas paredz
secigu zalaugu un koku audzgés$anu viena platiba noteiktu laika periodu. To var
uzskatit par meZzsaimniecibas un lauksaimniecibas prak$u apvienojumu viena
platiba, izveidojot produktivu zemes apsaimniekoSanas sistému, kas nodrosina
ekonomiski pamatotu, sociali atbildigu un videi draudzigu zemes izmantoS$anas
veidu. Péc E. Somariba (Somaribba) (1992), lai zemes izmantoSanas veidu
atzitu par agromezsaimniecibu, ir jaizpildas tris pamatnosacijumiem: platiba
tiek audzetas vismaz divas augu/koku sugas, kas biologiski mijiedarbojas,
vismaz viena ir daudzgadiga koku suga un vismaz viena ir viengadiga vai
daudzgadiga augu suga, kas tiek izmantota lopbaribas, partikas vai biomasas
razoSanai. AgromeZzsaimniecibas stadijumi dod iesp&u palielinat kopgjos
ienakumus, realiz&jot vairakus produktus no vienas zemes vienibas (Feldhake
et al., 2008). Galvenas prieksrocibas ir labaka resursu izmantoSana, samazinata
konkurence par baribas vielam un koku sp&ja pardzivot sausuma periodus, ja
tiek staditi kopa ar augiem (Bardule et al., 2013). Lai sekmigi ierikotu
stadijumus, nepiecieSamas labas zinasanas lauksaimnieciba un mezsaimnieciba,
ka arT japarzina audz&jamo sugu Tpatnibas (Filius, 1982). Agromezsaimniecibas
stadijumu izmantoSana lauj diferencét ienakumus, kur pirmajos gados
iespgjams giit ienakumus no zalaugiem, bet ienakumi no koksnes realizacijas
tiek ieguti velak. Latvija agromeZsaimniecibas stadijjumi ir ierikoti tikai
zinatniskas izpetes noliikos.

Apsu hibridus ieteicams stadit pamestas un neizmantotas lauksaimniecibas
zemés. Sadas zemés parasti ir liela baribas vielu koncentracija, kas
saglabajusies no platibu mé&slo$anas agrak, un $is baribas vielas koki var
sekmigi izmantot pirmajos gados péc iestadiSanas (Hoffman-Schielle et al.,
1999; Ritter et al., 2003). Pateicoties iepriek$€jai platibu izmantoSanai
lauksaimnieciba, kas ietver regularu augsnes apstradi (arSana, diskoSana,
ec€Sana, kultivéSana), tas virskarta ir pietieckami irdena un vienmerigi sajaukta,
kas ir priek$noteikums papelu un apSu sekmigai augSanai (Messing et al., 1997;
Wall, Heiskanen, 2003). Latvija lauksaimnieciba neizmantotas LIZ varétu tikt
izmantotas biomasas razoSana, tajas ierikojot apSu hibridu stadijumu, kur
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Latvija ieprieks veiktie petijumi par apsu hibridu audze$anu uzrada biomasas
picaugumu lidz 20 m®ha' koksnes gada 15 gadus vecos stadijumos, kas
apstiprina §is kokaugu sugas izmanto$anas potencialu un padara $os stadijumus
piemérotus Latvijas apstakliem.

2.3. Baltalksna stadijumi

Baltalksnis (Alnus incana L.) borealo meZu zona tiek uzskatits par vienu no
atraudzigakajam koku sugam, no kuras iesp&jams ieglt kokmaterialus vai
izmantot ka atjaunojamo energoresursu, raZzojot energ€tisko koksni
(Daugaviete, 2010). Latvija baltalksnis parsvara tiek audzEts meza zemes,
savukart lauksaimniecibas zem@s parsvara tiek izkoptas jau apmezojusas
baltalk$na platibas.

BaltalkSna audzeém raksturiga strauja koksnes masas veidoSana 1sa laika
perioda, liela izturiba pret slimibam, kaitekliem, dzivnieku bojajumiem, klimata
parmainam un sp&ja atjaunoties ar atvasém, kas padara So sugu piemérotu
atraudzigajiem stadjjumiem (Pregent, Camire, 1985; Johansson, 1999;
Daugaviete, 2006; Daugaviete, Daugavietis 2007; Daugaviete et al., 2009; Uri
et al., 2010; Daugavietis et al., 2011; Hytonen, Saarsalmi, 2015). Salidzinot ar
citam atraudzigajam koku sugam, baltalksnis, simbioz€ ar guminbakterijam,
spgj piesaistit atmosferas slapekli (Granhall, Verwijst, 1994), kas lauj samazinat
stadijumu mésloSanas intensitati vai izvairities no tas.

Audzgjot  baltalksni  ilggadigajos  stadifjumos,  iesp&jami  trTs
apsaimniekoSanas scenariji: energétiskas koksnes, papirmalkas un zagbalku
stadijumi, kuri apkopoti 3. attela.

l Baltalks$pa stadfjumi l
Energétiskas koksnes Papirmalkas Zagbalku
stadfjumi stadfjumi stadfjumi
Aprites periods Aprites periods Aprites periods
1-15 gadi 10-15 gadi 15-25 gadi
Papirmalka Pij?rtl;la‘}lll:(lza
Koksnes $keldas Malka
' Koksnes gkeldas Malka
: Koksnes skeldas

Avots: autora konstrukcija péc izmantotas literatiiras
3. att. Baltalksna stadijumu iedalijums péc to izmantoSanas veida.
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Baltalksni ieteicams stadit augligas mala, malsmilts un smilSmala augsnés,
kur tas uzrada augstus produktivitates raditajus, turpretl jaizvairas stadit
parmitras un nabadzigas augsnés, kur tas veido krimaju (Ozols, Hibners,
1927). Koku augsanu ietekmé stadijumu bieziba, mineralvielu pieejamiba,
fidens rezZims un vid&ja temperatiira (Bardulis et al., 2015). Baltalksna stadfjumi
lauksaimniecibas zemés, galvenokart, tiek izmantoti energtiskas koksnes
(koksnes 8keldas) un papirmalkas razo$ana, mazak zagbalku audz&sanai.

Latvija koksnes Skeldas no baltalksna lielakoties tiek ieglitas no aizaugusam
lauksaimniecibas zem&m, veicot to tiriSanu, vai no mezizstrades atliekam péc
galvenas cirtes meza zemés. Mainot iestadito koku skaitu, stadijumus var
izmantot energ@tiskas koksnes vai papirmalkas razoSanai. Ja stadijjuma tiek
audzeta papirmalka, tad sortimentus, kas neatbilst papirmalkas standartiem,
iesp&jams izmantot ka energétisko koksni. Liela apjoma, mérktiecigi ierikoti
baltalksna stadijumi lauksaimniecibas zemés Latvija 2020. gada ir ierikoti
nelielas (mazak par 50 ha) platibas.

PE&tTjumi par baltalksna izmanto$anu Tscirtmeta stadijumos Latvija pirmoreiz
sakti 1978. gada. Pétijumos tika salidzinatas dazadas stadjjumu méslosanas,
augsnes sagatavosSanas un stadmateriala audz€Sanas agrotehniskas metodes.
Petijumi p&c pirmo rezultatu iegfiSanas tika partraukti un netika turpinati
(lgaunis, 1982; Katkevics, 1985; Katkevic, Lukasunas, 1986). Stadijumos, kas
ierikoti 2008. gada lauksaimniecibas zemées, péc pirmajiem diviem gadiem tika
konstatgts, ka butiski koku augsanas raditajus ietekmé stadmateriala audzéSanai
pielietoto konteineru veids (Liepin$, Liepins, 2010). Atraka stadu augSana
pirmajos 3-4 stadijumu gados ir svariga, lai stadfjumi labak saglabatos un tos
nenomaktu apkart augosie zalaugi.

No 2005. lidz 2009. gadam LVMI Silava veica pé&tijumus, lai parbauditu
baltalksnu piemérotibu energétiskas koksnes razo$anai ar dazadiem aprites
periodiem lauksaimniecibas zemes (5, 10 un 15 gadi). Latvijas apstaklos meza
zemges viengadigu atvasaju sausa biomasa sasniedz 1.3-3.2 t hal, bet divgadigu
3.4-5,5tha? (Daugaviete et al., 2009). Citos pétijumos 1 gadu vecu atvasaju
sausa biomasa ir 0.9-7.7 tha?, 2gadus vecu 2.2-23.6tha?, 3 gadus vecu
5.2-28.9tha?, 4 gadus vecu 7.3-57.4tha' un 5gadus vecu 15.2-64.4 t ha'
(Daugaviete, 2011). Aizaugusas lauksaimniecibas zem&s koksnes kraja atkariba
no augsnes auglibas 5 gadus vecos stadijumos ir 8-32mdhal
(20-97.5 m® gkeldas), 10 gadus vecos 20-102 m® ha' (50-255 m® $keldas) un
15 gadus vecos 34-178 m®ha?! (85-445 m® gkeldas). Kocinus skaits 5 gadus
vecos stadijumos bija 4000-10 000, 10 gadus vecos 5192-2339 un 15 gadus
vecos 3539-1709 (Daugaviete et al.,, 2015). Pé&tijumos tika apstiprinata
baltalk$na piemérotiba izmantoSanai atraudzigajos stadijumos lauksaimniecibas
Zem@s.
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Sasniedzot 20 gadu vecumu, koksnes vidgjais picaugums samazinas (Aossar
et al., 2012), Iidz ar to energétiskas koksnes ieguvei baltalksni iesaka novakt
15-17 gadu vecuma, kur koku skaitam biitu japarsniedz 3000 gab. ha™* (Uri et
al., 2008; Miezite, Dreimanis, 2013; Klovane, 2015). Sads koku skaits ir
optimals stadijumos, kas ierikoti aizaugusas lauksaimniecibas zemées veicot
stadfjumu sakotngjo retinaSanu. Merktiecigi ierikotos stadfjumos, kas paredz
speciali audz&ta stadmateriala izmantoSanu, koku skaits 15-17 gadu vecuma
parasti neparsniedz 2000 gab. ha.

Izvéloties audzet baltalksni papirmalkas un zagbalku ieguvei,
optimalajam aprites periodam nevajadz&tu parsniegt 20-25 gadus. Biomasas
picaugums $adi apsaimniekotas platibas sasniedz 6-10 tsusnas ha™? (Technical
guide short..., 2010). Stadijumu kop$ana javeic Iidz 5 gadu vecumam, un péc
kopSanas atstadjamo koku skaitam jabiit 2000 koki hektara (Johansson, 1999;
Uri et al., 2014). Lai ierikotu plantaciju meZzu lauksaimniecibas zemés,
minimalajam kocinu skaitam jabiit 800 kokiem hektara (Meza atjaunosanas,
meza..., 2012). Pétjjumos Skandinavija un Baltijas valstis koksnes kraja
15-20 gadus vecas audzes ir 98-226 m®ha' (Aosaar et al., 2012). Latvija
baltalk$nu audzes meza zemes koksnes kraja 40 gadu vecuma var sasniegt
410 m*ha! (Miezite, Dreimanis, 2013) un 25-30 gadu vecuma
250-400 m® hal, kur 50-70% no koksnes ir apalie kokmateriali (Daugaviete,
Daugavietis, 2008).

Atseviski pétijumi parada, ka baltalksnis nav piemérots loti Tsam aprites
ciklam, un optimalais stadijumu audzé$anas periods ir 20 gadi (Hytonen,
Saarsalmi, 2015), savukart citas platibas augsts koksnes pieaugums saglabajas
arT platibas p&c 20 gadu vecuma (Uri et al., 2014). Latvijas apstaklos stadfjumu
aprites periodam nevajadzétu parsniegt 30 gadus.

Baltalksna stadijumi lauksaimniecibas zemé&s parsvara tiek izmantoti
energtiskas koksnes un papirmalkas razo$ana, mazak zagbalku razo$ana.
2020. gada sakuma mérktiecigi staditi baltalkSna stadijumi lauksaimniecibas
zemgs ir ierikoti lielakoties zinatniskiem mérkiem paredz&tas platibas. Latvijas
un citu valstu veiktajos petijumos iegtita informacija liek secinat, ka baltalksnis
ir piemérota koku suga atraudzigo kokaugu stadijumu ierikoSanai
lauksaimnieciba neizmantotas zemes.

2.4. Atraudzigo kokaugu stadijumu ieriko$anas agrotehnologisko Kkritériju
izvertejums

Lai sekmigo ierikotu atraudzigos kokaugu stadijumus, ir janem vera vairaki

kritériji. Tie lauj izvel&ties piemérotako kokaugu sugu konkrétaja platiba, kura

planots ierikots stadfjumus. Agrotehnologiskie kriteriji lauj labak izvéleties

agrotehnologiskos panémienus kokaugu audze$anai. Kriteriji, kas saistiti ar

metereologiskajiem faktoriem, ir svarigi, lai nodro$inatu stadijumu dzivotsp&ju
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un stadu ieaugSanos. Kriteriji, kas saistiti ar platibas novietojumu un stavokli, ir
svarigi, lai prognozetu stadijumu ekonomisko atdevi, stadijumu dzivotsp&ju un
stabilus biomasas pieaugumus. ApsaimniekoSanas kritériji ir svarigi, lai
izvéletos kokaugu sugu un stadijumu veidu konkrétaja platiba.

Karklu, apsu hibridu un baltalkspa stadijumiem ideali piemérotas vietas ir
platibas, kur vid&ja gada gaisa temperatiira sasniedz 7°C un vegetacijas perioda
vidgja temperatira liclaka par 13°C (Technical guide short..., 2010). Vidgja
gada gaisa temperatira Latvija péc Latvijas Vides, Geologijas un
Meteorologijas centrs (LVGMC) sniegtas informacijas ir 5.9°C.

Meteorologiskie un augsnes TpaSibas kritériji ir primarie, kas nosaka
atraudzigo kokaugu aug$anu. Sie kritriji janem véra izvéloties stadijumu
ierikoSanas vietu un piemérotako kokaugu sugu.

Udens rezims un nokri$nu daudzums platiba ir svarigi faktori, kas nosaka
veiksmigu stadfjumu ieaudzé$anu un apsaimnieko$anu. Udens reZIims viena
platiba var mainities, atkariba no platibas novietojuma pret debesspusém,
gruntsiidenu ltmena, Gidens noteces, nogazes slipuma vai noteces gravju tikla
konkrétaja vieta. Optimalais TUdens reZims tiek nodroSinats ar pazemes
spiediidenu izpladi, Gidens pieplidi no piegulosajam teritorijam un atmosferas
nokri$piem (Zalitis, 2005). Piem@rots ikgadgjais nokrisnu daudzums karklu un
apSu hibridu stadijumiem ir 600-1000 mm gada un vegetacijas perioda virs
300 mm. Baltalksnim ikgad€jam nokrisnu daudzumam biitu jabit virs 1000 mm
un vegetacijas perioda virs 480 mm (Lazdin$ et al., 2005; Technical guide
short..., 2010). Vidgjais nokri$nu daudzums gada Latvija péc LVGMC sniegtas
informacijas ir 600-700 mm.

Stadijumus iesp&jams stadit gan malaina, gan smil$aina augsné. Piemérotas
ir augsnes ar labi izveidotu graudainu strukttiru, savukart no bezstruktiiras un
masivam (blivam) augsné€m ir jaizvairas (Lazdins et al., 2005). Nepiemgrotas ir
augsnes ar loti zemu gruntstidens ITmeni (Growers guide to..., 2006). Piemérots
augsnes skabuma Iimenis (pH) stadfjumiem ir no 5.5 Iidz 8 (Lazdins et al.,
2005; Growers guide to..., 2006). Karklu stadijumiem piemérots pH limenis
5.5-6.5, apsei 5.5-7 un baltalksnim virs 4.5 (Technical guide short..., 2010).
Kopuma klimatiskie apstakli un augsnes ir piemérotas atraudzigo kokaugu
audze€sanai Latvija.

lertkojot stadijumus, janem véra platibas reljefs. Lai nodroSinatu drosu
biomasas ieguvi, lauka slipumam nevajadz&tu parsniegt 7-10%, un platibai
jabtt lidzenai bez lielam ieplakam (Growers guide to..., 2006). Platibas ar lielu
slipumu nav piemérotas liela meroga karklu stadijumiem, kad stadiSanu un
novakSanu veic maSinizeti, Tpasi parmitros apstaklos, kas rada parvietoSanas
gritibas plauSanas traktoram un Skeldas pievedgjtraktoram, karklu plauSanas
kombaini nevar stradat, ja nogazes slipums parsniedz 15% (Lazdin$ et al.,
2005; Schweier, Becker, 2012a). Stadijumos kur galvenais produkts ir koksne
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un tiek izmantota meza tehnika, platibas nogazu slipums var parsniegt 15%.
(Schweier, Becker, 2012b). Tpasi svarigi neparsniegt maksimalo slipumu ir
karklu stadfjumos, veicot karklu novakSanu masinizéti. Stadijumu iesp&jams
ierikot platibas ar augstu akmenainibu, ja pirms stadiSanas iesp&jams novakt
lielus akmenus, kas var traucét stadijumu apsaimnickosanu.

Lauksaimnieciba izmantojamas zemes kvalitate raksturo zemes
produktivitati, kas atkariga no augsnes tipa, augsnes mehaniska sastava,
cilmieza, augsnes skabuma reakcijas, melioracijas sistémas reakcijas, zemes
gabala konttiras un platibas, akmenainibas un reljefa. Vidgjais svertais
kvalitates noveértéjums Latvija ir 38 balles (maksimums 100 balles), kas
uzskatams par minimalo LIZ auglibas Itmeni, lai varétu nodrosSinat komerciali
dzivotspéjigi lauksaimniecibu. No visam LIZ 41% ir platibas ar auglibu zem
35 ballém un 4% platibas ar auglibu virs 55 ballém (Zemes politikas plans...,
2016). Pec ekspertu vert€§juma, lauksaimnieciba neizmantotdas zemes
apmezoSanu vélams veikt platibas, kuras augsnes augliba ir zemaka par
25 ballém (Ex-ante noveértéjums Lauku..., 2013).

Lielaks vienlaidus stadijums ir ekonomiski izdevigaks, minimali ieteicamais
karklu stadijums ir 3-5 ha, v€lams 10 ha (Lazdin$ et al., 2005; Growers guide
to..., 2006). Mazaku stadijumu izmantoSana attaisnojas gadijumos, ja stadijumi
atrodas netalu viens no otra vai tajos tiek audz&ti koki ar garu (10-25 gadi)
aprites periodu.

Lai uzlabotu stadijumu razibu, pirms stadiSanas un pec plausanas iesaka
augsni ielabot. Gada laika augosi karklu stadijumi vid&ji patéré 60-100 kg
slapekla (N), 10-15 kg fosfora (P) un 35-50 kg kalija (K). Lai uzlabotu
stadTjumu razibu, ieteicamas mé&slojuma devas ir 100-200 kg N, 20-40 kg P un
100-200 kg K uz viena hektara gada laika (Lazdina, Lazdins, 2008). Viena
ielaboSanas reiz€ iestrada 3-5gadu devu (Lazdins et al., 2005). Pirms
stadiSanas ieteicams veikt augsnes analizes, lai precizi noteiktu mé&slojuma
devas. Visplasak izmantotie ielaboSanas Iidzekli stadijjumos ir mineralmesli,
stabilizéti koksnes pelni un notektidenu diinas. Ieteicamas ielaboSanas materialu
devas uz hektara koksnes pelniem ir 6 tsausnas hal un notekiidenu dinam
10 teausnas ha? (Lazdina, 2009; Rancane et al., 2014). IelaboSanas materiala
transport€Sanas attalumam nevajag parsniegt 50 km (Lindh et al., 2003).
Izpg@mums ir mineralmésli, kas ir kompaktak transportjami, salidzinot ar
diinam un pelniem.

Darbaspeks  stadfjumu ieriko$ana nepiecieSsams  periodiski  (nav
nepiecieSams pilnu laiku). Augsnes sagatavoSana pirms stadijumu veikSanas
neatSkiras no tradicionalas lauksaimniecibas zemes apstrades, Iidz ar to
papildus darbinieku apmaciba nav nepiecieSama. Stadijumu novakSanu veic
ziemas perioda, kas lauj izmantot darbaspeku laika, kad tradicionalo
lauksaimniecibas produktu razoSana netiek veikta.
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Galvenie koksnes produkti no ilggadigajiem stadijumiem ir zagbalki,
papirmalka un koksnes $keldas. Zagbalki parsvara tiek izmantoti kokapstrades
uznémumos Latvija, savukart papirmalka eksportéta. Koksnes $keldu parsvara
izmanto vietgjas katlumajas siltumenergijas vai elektroenergijas razoSanai.
Stadijumu ekonomisko atdevi iesp&jams palielinat, samazinot produktu
transportéSanas attalumu. Karklu stadijumus iesaka ierikot neparsniedzot 50 km
radiusa no patérina vietas (Lazdina, Lazdins, 2008), garakas aprites
stadfjumiem, kas ir 15-20 gadi, $is attalums var bat lidz 150 km.

Kriteriju ievero$ana lauj izvéleties piemérotako kokaugu sugu konkrétajai
platibai, ka arT piemérotako apsaimniekoSanas sistému, kas noteiks stadijumu
ekonomisko izdevigumu nakotné.

3. KARKLU, APSU HIBRIDU UN BALTALKSNA
ATRAUDZIGO KOKAUGU STADIJUMU IERIKOSANAS
EKONOMISKAIS IZVERTEJUMS UN IEGUSTAMAIS
BIOMASAS APJOMS POTENCIALAJAS PLATIBAS
LATVIJA

Nodalas apjoms ir 47 Ipp., ar 16 tabulam un 18 att€liem. Izvirzitas tézes:
1) Karklu, apsSu hibridu un baltalksna atraudzigo kokaugu stadijumi var biit
ekonomiski pamatots neizmantotas lauksaimniecibas zemes apsaimniekoSanas
veids Latvija. 2) Latvija ir pieejamas neizmantotas lauksaimniecibas zemes, kas
nav piemerotas lauksaimniecibas kultiiraugu audzésanai, bet ir izmantojamas
koksnes biomasas ieguSanai atraudzigo kokaugu stadijumos, palielinot
atjaunojamo energoresursu ipatsvaru kopéja Latvijas energobilance.

Darba tre$aja nodala izveidoti un aprakstiti Latvijas apstakliem piemg&roti
atraudzigo kokaugu sugu audz&$anas modeli karklam, ap$u hibridiem un
baltalksnim, veikti stadfjumu ierikoSanas, apsaimnieko$anas un novaksSanas
ekonomiskie aprékini. Darba ir identificétas potencialas platibas Latvijas
novados, kas biitu piemérotas atraudzigo kokaugu stadijumu ierikoSanai. Ir
aprékinats potencialais koksnes resurss, kas tiktu iegiits, ja potencialajas
platibas tiktu audz&ti atraudzigo kokaugu stadijumi.

3.1. Latvijas apstakliem piemérotu atraudzigo kokaugu stadijjumu
ekonomiskais izvertéjums

Viens no lauksaimnieciba neizmantotas zemes efektiviem apsaimniekoSanas
veidiem Latvija ir atraudzigo kokaugu stadijumu ieriko$ana tajas.

Iscirtmeta atvasaju uzskaite Latvija sakta 2010.gada. Pie TIscirtmeta
atvasdjiem tiek pieskaititi karklu, ka ar apses un baltalk$na stadijumi, ja aprites
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periods neparsniedz 5 gadus. Visvairak deklarétas Tscirtmeta atvasaju platibas
registrétas 2019. gada — 874 ha. P&c stadijumu platibas visvairak Tscirtmeta
atvasajos Latvija 2019. gada ir deklaréti karkli — 622 ha, apses— 247 ha un
baltalksnis — 5 ha. Atvasaju platibas pedgjo 9 gadu laika (2010.-2019. gada)
palielinajusas par 86.9%, savukart péd&jo 5 gadu laika (2014.-2019. gada) par
40.4%.

Atseviskas darbibas, ka pieméram, stadijumu vietas izvéle un augsnes
sagatavoSana pirms stadiSanas starp kokaugu sugam neatSkiras. Pargjas
darbibas: stadmateriala stadiSana, apsaimniekoSana, biomasas iegiiSana un
stadijumu atjaunoSana starp kokaugu sugam atSkiras un ir aprakstitas
apak$nodalas pie kokaugu sugu ekonomiska izvert€juma. Stadijumu
ierikoSanas sheéma attglota 4. attéla.

1
1
L S Stadijumu vietas izvele .
: Vl_enads visam | J | !
; lf.‘[ll';dudZIg_O | !
! oK sugam | Augsnes sagatavoSana pirms stadiSanas | "

1
1 gt | (————— t ----------------- 1
, | Stadmateriala stadiSana I :
1 1
: | !
p — o .
| Atskiras starp I Stadfjumu apsaimniekoSana | :
1| atraudzigo | '
1 | koku sugam | Biomasas iegiisana I :
] 1
: | :
' I Stadijumu atjaunoSana | '
1 1

Avots: autora konstrukcija
4. att. Atraudzigo kokaugu stadijumu ierikoSanas un apsaimnieko$anas shema.

Parasti pirms stadfjumu ierikoSanas javeic apauguma novaksana, ja platiba
kadu laiku nav tikusi izmantota lauksaimnieciba vai ir aizaugusi ar kriimiem.
Sadas platibas visbiezak tiek izvéletas stadijumiem, jo ierikotas un iekoptas
lauksaimniecibas zemes parasti tiek izmantotas citu lauksaimniecibas produktu
razosanai.

Vidgjas viena hektara atraudzigo kokaugu stadijumu augsnes sagatavosSanas
izmaksas pirms stadiSanas Latvija 2015.-2019. gada bija 667.45 EUR ha™.
2019. gada augsnes sagatavoSanas izmaksas bija 691.23 EUR ha?, kas pret
2015. gadu ir +6.7%. Salidzinot 2019. gada pakalpojuma cenas ar vid&jam
2015.-2019. gada cenam, tas ir par 3.7% liclakas, kas uzskatams par nebitisku
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sadardzindjumu. Pe&tjjuma aprékinos izmantotas vidgjas lauksaimniecibas
pakalpojumu cenas Latvija 2015.-2019. gada. Stadijumu ierikoSanas izmaksas
izpildas vienu reizi stadijumu audzgsanas laika.

3.1.1. Karklu stadijjumu ekonomiskais izvertejums

lerikojot karklu stadijumus, péc platibas vietas izvEles un augsnes
sagatavoSanas tiek veikta platibas mark@Sana un stadiSana. Stadmateriala
stadiSana ietver stadmateriala un stadiSanas izmaksas. StadiSanu ar rokam
ieteicams darit mazas platibas (Iidz 1 ha), lielakas platibas jaizmanto stadama
masina vai cita iekarta, kura stadiSanas laika pielagota karklu spraudenu
stadiSanai. Aprekinos tiek pienemts, ka viena hektara vienlaidus apstadiSanai
tiek izmantoti 13 000 stadi, kas ir optimalais stadu skaits Latvijas apstaklos.

Kopgjas viena hektara karklu stadijumu ierikoSanas izmaksas ir 865 EUR,
no kuriem 650.00 EUR (75%) ir stadmateriala un 215.00 EUR (25%)
stadiSanas pakalpojuma izmaksas. Ka stadmaterials tiek izmantoti selekcion&tu
karklu Skirpu spraudeni, savukart stadiSana notiek izmantojot maSiniz&tu
stadiSanas iekartu.

Latvija karklu stadijumos iesp&ams izmantot ekstensivu vai intensivu
stadijumu apsaimnieko$anas modeli.

Ekstensivu karklu stadijumu apsaimnieko$anas modeli izmanto platibas
ar kopgjo vienlaidus platibu lidz 5 hektariem vai gadijumos, ja nav pieejama
novaksanas tehnika. Platibas muza ilgums ir 25 gadi, viens aprites periods ir
4 gadi, pirma raza tiek iegita stadijumu 5. gada, un kopa tiek veiktas
6 biomasas novakSanas. Platiba tiek ielabota pirms stadiSanas ar
mineralmésliem un talakaja platibas apsaimniekoSanas laika netiek ielabota. Par
platibu iesp&jams sanemt VPM un ZAL maksajumus. Stadijumu novaksanu var
veikt ar rokam vai izmantot specializétas maSinas.

Intensivu karklu stadijumu apsaimniekoSanas modeli izmanto platibas
ar vienlaidus platibu virs 5 ha. Intensivu apsaimniekoSanu var izmantot arf tad,
ja ir brivi pieejama novaksSanas tehnika vai ir liela mazu platibu (1-5 ha)
koncentracija (attalums starp dazadiem karklu stadijumiem lidz 5 km). Platibas
miza ilgums ir 25 gadi, viens aprites periods ir 3 gadi, pirma raza tiek iegiita
stadijumu 4. gada, un kopa tiek veiktas 8 biomasas novakSanas. Par
stadjjumiem iesp&jams sanemt VPM un ZAL maksajumus. Veicot intensivu
karklu apsaimniekoSanu, karklu stumbri tiek novakti izmantojot masSiniz&to
biomasas novaksanas metodi.

Pétijuma aprékinos ieklautais nekustama ipaSuma nodoklis (NIN) ir
7.67 EUR ha! gada. P&tfjuma aprékinos tiek pienemts, ka zeme ir IpaSuma un
zemes noma nav jamaksa. Administrativas izmaksas pétljuma ir pienemtas
5.00 EUR ha! gada.
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Iscirtmeta atvasajos kokaugi aug rindas, kas atvieglo to novaksanu,
salidzinot ar dabiski aizaugu$am teritorijam, kur koki aug haotiski (Sarmulis,
Seveljevs, 2015). Karklu biomasas iegfGsanai Latvija izmanto manualo
novaksanas metodi vai masiniz&to novaksanas metodi.

Manualo karklu biomasas novakSanas metodi izmanto nelielos
stadfjumos ar kop&jo vienlaidus platibu Iidz 5 hektariem. Karklu plauSana
notiek izmantojot rokas motorinstrumentus - motorzagi vai kriimgriezi.
Nozagéto stumbru transportu uz lauka malu veic izmantojot mazas klases meza
pievedgjgjtraktoru vai pielagotu lauksaimniecibas traktoru ar stumbru veSanai
pielagotu pickabi. Stumbru S$keldosanu veic lauka mala ar mobilajiem
Skeldotajiem, biomasu iepildot piegades masinas. Ekstensivi apsaimniekotos
stadfjumos izmanto manualo karklu biomasas novaksanas metodi.

Masinizéto karklu biomasas novaksanas metodi izmanto stadijumos ar
kopgjo vienlaidus platibu virs 5 hektariem. Masiniz&taja novakSanas metodé
tiek izmantoti paSgdjéji smalcinataji, kur plauSana tiek veikta kopa ar
Skeldosanu, paraleli veicot biomasas iepildiSanu pievedgjtraktora. Pievesta
biomasa kadu laiku tiek glabata lauka mala atklatas kaudzes, kur ta apzist
pirms talakas transport€Sanas. Intensivi apsaimniekotos stadijumos izmanto
masiniz€to biomasas novaksanas metodi.

Izmantojot masinizéto karklu biomasas novakSanas metodi, izmaksas ir
3.00 EUR ber.m3, savukart, izmantojot manualo biomasas novak§anas metodi,
4.19 EUR ber.m3, kas ir par 43% vairak. Abas karklu biomasas novaksanas
metodes iesp&jams kombingt platibas, kur dalu platibas nav iesp&jams novakt ar
novakSanas kombainu, parliecku licla mitruma, stumbru liela diametra,
akmenainibas vai citu apstaklu del.

Ekstensiva modeli biomasas pieaugums viena gada ir 7 tsusnas ha?, kas ir
54.01 ber.m3 ha! koksnes $keldu. Karklu plausana notiek vienu reizi 4 gados,
kur kop&jais koksnes $keldu apjoms viena plausanas reizé ir 216.05 ber.m?® ha'™.
Kopa stadijumu dzives laika notiek 6 karklu plausanas, kur kopgjais iegiitais
koksnes 8keldu apjoms ir 1296.30 ber.m? ha.

Intensiva modeli biomasas pieaugums viena gada ir 8 teusnas ha?, kas ir
61.73 ber.m® ha' koksnes $keldu. Biomasas ikgadgjais pieaugums intensiva
apsaimniekoSanas modeli salidzinot ar ekstensivo modeli, ir lielaks, jo
stadijumi p&c katras biomasas novaksanas tiek ielaboti ar koksnes pelniem, kas
veicina biomasas pieaugumu. Karklu plausana notiek vienu reizi 3 gados, kur
kopgjais koksnes $keldu apjoms viena plausanas reizé ir 185.19 ber.m3 ha.
Kopa stadijumu dzives laika notiek 8 karklu plausanas, kur kopg@jais iegiitais
koksnes Skeldu apjoms ir 1481.48 ber.m® ha’.

Lielakas izmaksas abos modelos veido stadijumu novak$ana, ekstensiva
modeli 67% un intensivda modelt 58% no visam izmaksam. Citu autoru
veiktajos pétfjumos ir konstatéts, ka karklu stumbru novaksana ir 35-65% no
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kopgjam stadijumu izmaksam to dzives laika (Schweier, Becker, 2012a; Ehlert,
Pecenka, 2013).

Koksnes $keldas iepirkuma cena pétijuma aprékinos ir 9.38 EUR ber.m?,
kas ir vidgja lapkoku koksnes Skeldas iepirkuma cena 2015.-2019. gada Latvija
(Koksnes cenu datu...,, 2015-2019). Karklu stadijjumu prognozeto naudas
plismu to audz€Sanas laika veido ien@mumu un izdevumu starpiba, kam tiek
piemérota diskonta likme 7.63%. P&tfjuma aprékinos izmantota diskonta likme
ir 7.63%, un ta tiek rékinata péc Valsts kases diskonta likmes kalkulatora péc
sekojosiem parametriem — darfjuma veids: “Ilgtermina ieguldijumu patiesas
vertibas noteikSana”; saimnieciskas darbibas veids:
“Lopkopiba/lauksaimnieciba”; valiita: Eiro; periods: 2019. gada 4. ceturksnis
(Diskonta likmes, 2020). Lai labak salidzinatu abus karklu audzgSanas
modelus, tika aprekinata uzkrata diskontta naudas pliisma, kas att€lota
5. attela.
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Avots: autora konstrukcija
5. att. Uzkrata diskontéta naudas plisma karklu stadijumos Latvija videji
2015.-2019. gada, EUR ha'l.

Piemérojot diskonta likmi 7.63%, uzkrata diskontéta naudas plisma
ekstensivi  apsaimniekotiem karklu stadfjumiem to dzives laika ir
1561.91 EUR ha!, savukart intensivi apsaimniekotiem  stadfjumiem
2576.64 EUR ha', kas ir par 65% vairak. Salidzinot karklu stadijumu modelus,
intenstvi audzeti karklu stadijjumi uzrada lielaku uzkrato diskont€to naudas
plusmu to dzives laika.

Vairaki autori (Kuemmel et al., 1998, Goor et al., 2000, Webb et al., 2009;
Konstantinaviciene et al., 2020) ir izmantojusi NPV metodi, lai raksturotu
dazadus biomasas razoSanas stadijumu veidus. IzvEloties starp dazadam
alternativam, priekSroka tiek dota projektam ar vislielako NPV vertibu.
Izvertejot karklu audzeéSanas modelus to dzives laika (25 gadi) peéc NPV
metodes, abi modeli uzrada pozitivu NPV vertibu, kas liecina par sakotn&jo
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investiciju atg$anu, izveloties audzet karklu stadijumus. Labakus raditajus
uzrada karklu intensivi apsaimniekoti stadijumi 2576.64 EUR hal, savukart
ekstensivi apsaimniekoti karkli uzrada 1561.91 EUR ha.

Lai izvertetu karklu audzeéSanas modelus, tiek izmantotas investiciju
verteéSanas metodes: atmaksasanas periods, neto tagadnes veértiba (NPV) un
icksgjas atdeves koeficients (IRR). Visas vertesanas metodes tiek izmantota
diskonta likme 7.63% un tas apkopotas 1. tabula.

1. tabula
Karklu stadijumu ekonomiskie raditaji dzives laika (25 gadi) Latvija videji
2015.-2019. gada

Karklu audzesanas modelis ~ \0maks@ands oy mup a1 RR, %
periods, gadi
Ekstensivs audzesanas modelis 8.9 1561.91 15.0
Intensivs audzeéS$anas modelis 6.8 2576.64 19.3

Avots: autora apreékins.

Salidzinot karklu audzéSanas modelu atmaksasanas periodu, atraku
atmaksasanas periodu uzrada intensivais apsaimniekoSanas modelis —
6.8 gadus, Kkas, salidzinot ar ekstensivo modeli — 8.9 gadi, ir par 2.1 gadu atrak.
Atraks atmaksa$anas periods garanté atraku investiciju atgiisanu, kas ir svarigs
faktors, izv€loties ierikot atraudzigos kokaugu stadijumus, vai izdarot izvéli par
labu kadam karklu audzgésanas modelim. Abiem karklu audzéSanas modeliem
atmaksaSanas periods ir 1saks par karklu stadijjumu audzéSanas laiku (25 gadi),
kas norada uz karklu audzesanas ekonomisko izdevigumu.

Ka norada H. Vandehove (Vandenhove et al.) (2002) un P.J. Tarakan
(Tharakan et al.) (2005), tad, izvertgjot atraudzigos kokaugu stadijumus,
paraléli NPV vertibai ir lietderigi aprékinat ari IRR, kas paredzamo ienémumu
pasreizgjo vertibu pielidzina paredzeto izdevumu pasreizgjai vertibai. Vertiba
parada pie kadas diskonta likmes NPV = 0. No rezultatiem var konstatét, ka
zemaka diskonta likme, pie kuras atmaks3jas ierikot intensivi apsaimniekotus
stadfjumus Latvija ir 19.3% un ekstensivi apsaimniekotus stadijumus 15%.

Lai salidzinatu karklu audzésanas modelu dazadu mainigo faktoru ietekmi
uz NPV vertibu, tika veikta jutiguma analize. Abos karklu apsaimniekoSanas
modelos bitiskaka ietekme uz NPV veértibu ir koksnes skeldu cenai un
biomasas ikgad&jam pieaugumam. Lai stadijumu NPV vértiba samazinatos lidz
0.00 EUR ha, kas nozimétu, ka iepémumi un izdevumi stadfjumu audze3anas
laika ir vienadi, koksnes Skeldu cenai ekstensiva stadjjumu modell butu
jasamazinas par 34.2% un jabut 6.18 EUR ber.m®, savukart intensivaja
audzeSanas modell biitu jasamazinas par 47.7% un jabiit 4.92 EUR ber.m?
Iidz8ingjo 9.38 EUR ber.m?® vieta. Otrs bitiskakais mainigais faktors abos
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stadfjumu modelos ir ikgadgjais biomasas pieaugums. Sis mainigais ir atkarigs
no karklu klonu razibas un stadijumu apsaimniekoSanas. Izveloties sertificétu
karklu materialu un pareizi apsaimniekojot stadijumus, ikgad€jam biomasas
pieaugumam ir jabut pietickamam, lai tas nesamazinatos lidz robezai, kad
stadjjumu ekonomiska atdeve ir negativa.

Péc stadjjuma miza beigam, platibu iesp&jams atgriezt citu
lauksaimniecibas produktu razosana, veicot rekultivaciju, vai turpinat karklu
audzeSanu, veicot atkartotu stadiSanu.

3.1.2. ApSu hibridu stadijumu ekonomiskais izvértejums

Viena no daudzsolosakajam koku sugam, kuru iesp€ams izmantot
atraudzigajos kokaugu stadijumos Baltijas regiona ir ap$u hibridi (Populus
tremula L. x P. tremuloides Michx.), kur tie uzrada labus augSanas raditajus,
ierikojot stadijumus lauksaimnieciba neizmantotas platibas (Tullus et al.,
2012a). Petijuma tiek analizeti 3 dazadi ap$u hibridu audz&$anas modeli: ap$u
hibridu kokaugu stadijums, agromezsaimniecibas stadijums un plantaciju mezs.

ApSu hibridu kokaugu stadijuma aprites periods ir 15 gadi (stadijums tiek
audz@ts 2 aprites) un kopgjais stadijumu dzives ilgums 30 gadi, p&c kuriem
stadjjums tiek atjaunots. Stadijumi tiek audzeti ar meérki iegit papirmalku,
malku un koksnes skeldas.

Apsu hibridu agromezZsaimniecibas stadijuma aprites periods ir 15 gadi
(stadijums tiek audzg€ts 2 aprites) un kopgjais stadijumu dzives ilgums 30 gadi,
pec tiem stadfjums tiek atjaunots. Agromezsaimniecibas stadijums paredz koku
un zalaugu vienlaicigu audzgSanu viena platiba noteiktu laika periodu. Péc
noteikta laika, kas parasti ir 5 gadi, zalaugi netiek parséti, un stadijumu aprites
beigu posma tiek audzeti tikai koki. P&tTjuma aprékinos pirmos 5 gadus kopa ar
apSu hibridiem tiek audz&ts parastais miezabralis (Phalaris arundinacea L.),
kas katru gadu tiek plauts, s€klas nokultas un pardotas.

ApSu hibridu plantaciju meza aprites periods ir 20 gadi (stadijums tiek
audzets 2 aprites) un kopgjais stadijumu dzives ilgums 40 gadi, p&c kuriem
stadijums tiek atjaunots. Par stadijumu audz&Sanu nav iesp&jams sanemt VPM
un ZAL maksajumus, ja stadijums tiek registréts ka plantaciju mezs, toties nav
jamaksa nekustama IpaSuma nodoklis, jo stadfjums ir jaunaudze. Koksne tiek
novakta izmantojot mezizstrades masinas. Stadfjumi tiek audzeti ar merki iegit
zagbalkus, papirmalku, malku un koksnes $keldas.

Pétfjuma aprékinos tiek pienemts, ka zeme ir IpaSuma un zemes noma nav
jamaksa. Administrativas izmaksas pétijuma ir pienemtas 5.00 EUR ha! gada.
NIN aprékinaSanas metodika aprakstita pie karklu apsaimniekoSanas un ir
7.67 EUR ha™.

Audzgjot apSu hibridu kokaugu stadfjumus un plantaciju mezu ien@mumi
tiek giti pardodot koksni. Audz&jot agromezsaimniecibas stadijumus papildus
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koksnes pardosanai pirmos 5 gadus ienémumi tiek guti pardodot miezabrala
s€klas. Kokaugu stadijumos un agromeZsaimniecibas stadijumos pirmos
5 gadus katras aprites sakuma ienémumi tiek gati arfi no VPM un ZAL
maksajumiem, savukart par apSu hibridu plantaciju meza audzeSanu atbalsta
maksajumi netiek sanemti. Lai labak salidzinatu apsu hibridu stadijumus, tika
aprekinata uzkrata diskontéta naudas pliisma, kas att€lota 6. attgla.
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Avots: autora konstrukcija
6 att. Uzkrata diskontéta naudas pliisma aps$u hibridu stadijumos Latvija vidéji
2015.-2019. gada, EUR ha™.

Piemérojot diskonta likmi 7.63%, uzkrata diskontéta naudas pliisma dzives
laika ap3u hibridu kokaugu stadijumam ir -1184.63 EUR ha’l, plantaciju mezam
ir -484.22 EUR ha! un agromeZsaimniecibas stadijumam 215.31 EUR ha't, kas
vienigais no apsu hibridu stadijumu veidiem uzrada pozitivu naudas plismu.
Pie pasreizgjiem apstakliem, kad par pamatu tiek izmantotas vidgjas
pakalpojumu un pardoSanas cenas par 2015.-2019. gadu, apses kokaugu un
plantaciju meza audzéSana nav ekonomiski pamatota un liek izvertet $adu
stadfjumu audz&Sanas lietderTbu no ekonomiska viedok]a.

ApSu hibridu audzéSanas modelu izvert€jums, izmantojot investiciju
vertésanas metodes apkopots 2. tabula.

2. tabula
Ekonomiskie raditaji apsu hibridu stadijumos to dzives laika Latvija vidgji
2015.-2019. gada

Apses hibridu audzeSanas modelis ?)teTi&:)l((jsS{’lZa;:;s ELIII ; \f?a'l IRR, %
Apsu hibridu agromezsaimniecibas stadijums 174 215.31 9.1%
Apsu hibridu plantaciju mezs Neatmaksajas | —484.22 6.4%
Apsu hibridu kokaugu stadijums Neatmaksajas | —1184.63 2.6%

Avots: autora aprekins.
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Salidzinot apsu hibridu audzgsanas modelu atmaksasanas periodus, kokaugu
stadjjumu un plantaciju meza audzgSana to ierikoSana iegulditos Iidzeklus
audzgSanas laika neatpelna. Turprett apSu hibridu agromeZzsaimniecibas
stadljuma atmaksaSanas periods ir 17.4 gadi. Salidzinot ar citiem apSu
stadijumu modeliem, tas iesp&jams pateicoties zalaugu audzESanai paraléli
kokiem stadijumu pirmajos 5 gados, kur papildus ienémumi tiek iegtti no
zalaugu seklu pardoSanas. Turklat Sos ien€mumus iesp&jams iegiit stadjjumu
audz€Sanas sakuma, Iidz ar to dalu no iegulditajiem lidzekliem iesp€jams atgiit
atrak, salidzinot ar tradicionalo koku audzgSanu, kur pirmie ien€mumi ir p&c
15-20 gadiem.

Izvertejot apSu hibridu audz&Sanas modelus pé&c NPV metodes, tikai
agromeZsaimniecibas stadijums uzrada pozitivu NPV vértibu 215.31 EUR ha’,
kas liecina par sakotn€jo investiciju atgiSanu izvéloties audzét apsu hibridu
stadijumus izmantojot diskonta likmi 7.63%. Kokaugu stadijums un plantaciju
mezs uzrada negativu NPV vértibu, kas nozimé, ka $o stadijumu audzés$ana nav
ekonomiski pamatota.

Aprekinata IRR vértiba liek konstatét, ka zemaka diskonta likme pie kuras
atmaksajas ierlkot agromezsaimniecibas stadijjumus ir 9.1%, plantaciju mezu
6.2% un kokaugu stadijumus 2.6%. Igaunija ierikotos apsu hibridu stadijumos
IRR ir no 5.7 1idz 8.1%, savukart Zviedrija ierikotos stadfjumos aptuveni 10%
(Rytter et al., 2011; Tullus et al., 2012b). Iegiitie rezultati lauj konstatét, ka apsu
hibridu stadfjumu audz@Sana Eiropas ziemelvalstis ir ekonomiski pamatots
lauksaimniecibas zemes izmanto$anas veids.

Plantaciju meza audzeSanu ir iesp&jams padarit rentablu, ja VPM un ZAL
maksajumus biitu iesp&jams sanemt visu audzESanas laiku. Piepemot, ka
atbalstu butu iesp&jams sanemt visu stadijumu audzgSanas laiku, plantaciju
meZa NPV to dzives laika biitu 882.20 EUR ha'! un atmaksasanas periods
19.7 gadi. Savukart kokaugu stadijumiem, sanemot VPM un ZAL atbalsta
maksajumus visu to audz€Sanas laiku, ta NPV vértiba butu negativa
-503.27 EUR ha’l, kas norada, ka pat sanemot atbalsta maksajumus, kokaugu
stadijumu audzesana nav rentabla.

Lai salidzinatu apsu hibridu audzéSanas modelu mainigo faktoru ietekmi uz
NPV vertibu, tika veikta jutiguma analize. Viens no galvenajiem mainigajiem,
kas ietekm& NPV vertibu un stadjjumu ekonomisko izdevigumu ir apalkoku
pardoSanas cena. Lai stadijumu audz€S$ana kliitu ekonomiski izdeviga un NPV
vertiba sasniegtu 0.00 EUR ha? (bazes modeli ir negativa) kokaugu stadijumu
modeli apalkoku cenai biitu japalielinas par 64.4%, savukart plantaciju meza
modeli par 16.2%. Laika perioda no 2015. lidz 2019. gadam vidgja apalkoku
cena ir palielinajusies par 19.6%, augstako punktu sasniedzot 2018. gada.
Apalkoku cenas pieaugums nakotn€ ir iesp&jams, un to nosaka vairaki faktori,
ka pieméram, ekonomikas lejupslide, aizstajéju (cements, metals) cenas,
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klimata izmainas, biivniecibas nozares stagnacija, naftas cenu izmainas un
cirSanas ierobezojumi (Suchomel et al., 2012).

No izmaksam lielako ietekmi uz stadijumu NPV vértibu atstaj koksnes
novakSanas izmaksas. Koksnes novakSanas izmaksas veidojas no koksnes
sagatavoSanas, pieveSanas un transporta. P& CSP datubazé atrodamas
informacijas, koksnes novakSanas izmaksas 2015.-2019. gada ir pieaugusas par
5.9%, kas piecu gadu perioda uzskatams par nelielu pieaugumu. Koksnes
novakSanas izmaksas nakotné var ietekmét virkne faktoru, ka piemeram,
degvielas cena, darbaspeka izmaksas un apalkoku cenas (Fulvio et al., 2017).

Butisku  ietekmi uz NPV vértibu atstaj koksnes pieaugums,
agromezsaimniecibas stadijjumos arT miezabrala seklu raziba. Palielinat koksnes
biomasas pieaugumus stadijumos ir iesp&jams izvéloties konkrétajai platibai
piemérotus apsSu hibridu klonus, veicot pareizu stadijumu ierikosanu un koku
aizsardzibu, ka ari veicot stadjjumu mé&sloSanu.

Stadfjumu atjaunoSana parasti tiek veikta péc 2 aprites periodiem, kad
platiba tiek atjaunota ar jauniem ap$u hibridu klonu stadiem, citu koku sugu vai
lauksaimniecibas kultiiraugiem. P&c stadijumu miiza beigam, kas parasti ir
30-40 gadi, platibu iesp&jams atgriezt citu lauksaimniecibas produktu razosana,
veicot rekultivaciju, vai turpinot apSu hibridu audzg€Sanu veicot atkartotu
stadisanu.

3.1.3. Baltalk$na stadijumu ekonomiskais izvértéjums

Baltalksnis tiek uzskatita par piemérotu koku sugu Latvijas klimatiskajiem
apstakliem, kuru iesp&jams izmantot atraudzigajos kokaugu stadijumos
lauksaimnieciba neizmantotas zemés (Daugaviete, 2010). Stadijumus iesp&jams
izmantot energgtiskas koksnes, malkas vai papirmalkas audzéSanai. Baltalksnis
strauji aug pirmajos 10-15 gados, tadel Latvijas klimatiskajos apstaklos to
iesaka audzgt biokurinama vai apalkoku sortimenta audz€Sanai ar aprites
periodu 10-15 gadi (Lazdin$ et al., 2011; Miezite, Dreimanis, 2013). P&tjjuma
tiek analizeti 2 dazadi baltalkSna audz€Sanas modeli: kokaugu stadijums un
energétiskas koksnes stadijums.

BaltalkS§na kokaugu stadijuma aprites periods ir 15 gadi (stadijums tiek
audzets 2 aprites) un kopgjais stadijumu dzives ilgums 30 gadi, p&c kuriem
stadifjums tiek atjaunots. StadTjumi tiek audzeti ar merki iegtit papirmalku un
malku.

BaltalkSna kokaugu stadijuma-iscirtmeta atvasaja energétiskas
koksnes ieguvei aprites periods ir 15 gadi (stadijums tiek audzéts 2 aprites) un
kopgjais stadijumu dzives ilgums 30 gadi, péc kuriem stadijums tiek atjaunots.
Stadijumi tiek audzeti ar merki iegtit koksnes Skeldas.

P&tijuma aprekinos tiek pienemts, ka zeme ir IpaSuma un zemes noma nav
jamaksa. Administrativas izmaksas pétijuma ir pienemtas 5.00 EUR ha? gada.
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NIN aprékinasanas metodika aprakstita pie karklu apsaimniekoSanas un ir
7.67 EUR ha™.

Baltalksna stadjjumu prognozéto naudas pliismu to audzgSanas laika veido
ienémumu un izdevumu starpiba, kam tiek piemérota diskonta likme 7.63%.
Lai labak salidzinatu baltalkSpa stadijumus, tika aprékinata uzkrata diskont&ta
naudas pliisma, kas att€lota 7. attgla.
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Uzkrata diskontéta naudas plisma
(diskonta likme 7.63%), EUR ha™

1200 @

Stadijumu audzesanas gads

= Baltalk$na kokaugu stadfjums —&— Baltalk$na energéetiskas koksnes stadijums

Avots: autora konstrukcija
7. att. Uzkrata diskont€ta naudas pliisma baltalk$na stadijumos Latvija vidgji
2015.-2019. gada, EUR ha.

Piemérojot diskonta likmi 7.63%, uzkrata diskontéta naudas pliisma dzives
laikda baltalk$na kokaugu stadijumam ir -490.84 EUR ha'l un energétiskas
koksnes stadijumam -596.14 EUR ha!. Veiktie aprékini lauj konstatet, ka
neatkarigi no koksnes produkta (apalkoki vai koksnes Skeldas) veida, baltalksna
stadijumi uzrada negativu naudas plismu.

Lai izvertetu un salidzinatu baltalk$na stadijumu modelus, tiek izmantotas
investiciju veértésanas metodes, kas apkopots 3. tabula.

3. tabula
Baltalk$na stadijumu ekonomiskie raditaji to dzives laika Latvija vidgji
2015.-2019. gada

Baltalks$na stadijumu audzéSanas AtmaksaSanas NPV, IRR. %
modelis periods, gadi | EUR ha' ' 70
Baltalksna kokaugu stadfjums Neatmaksajas -490.84 4.3%

Baltalk$na energétiskas koksnes stadijums Neatmaksajas -596.14 3.1%

Avots: autora aprékins.

Abi baltalk$na stadijuma modeli to audz€Sanas laika iegulditos naudas
lidzeklus platibas ierikoSana, apsaimnieko$ana un novak$ana neatpelna. Tapat
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abiem stadijjuma modeliem NPV vértiba ir negativa, kas nozime, ka So
stadfjumu audz&sana nav ekonomiski pamatota.

Aprekinata IRR vertiba lauj secinat, ka zemaka diskonta likme, pie kuras
atmaks3jas ierikot kokaugu stadfjumus, ir 4.3% un energgtiskas koksnes
stadfjumus 3.1%, kas, salidzinot ar aprékinos izmantoto diskonta likmi 7.63%,
ir attiecigi par 44% un 59% zemaka.

Petljuma izmantoto investiciju metozu rezultati, izveértgjot baltalkSna
stadfjumu iertkosanas iesp&jas Latvija, lauj konstatet, ka pie paSreizgjiem
apstakliem, kad par pamatu tiek izmantotas vidgjas pakalpojumu un koksnes
pardoSanas cenas 2015.-2019. gada, baltalkSna stadijumu audz€Sana nav
ekonomiski pamatota un liek izvertet $adu stadijumu audzeSanas lietderibu no
ekonomiska viedokla.

Pienemot, ka atbalsta maksajumus VPM un ZAL (abi kopa
110.07 EUR ha'! gada) biitu iespéjams sanemt visu baltalk$na stadijumu
audzesanas laiku, kokaugu stadijumu NPV vértiba biitu 190.51 EUR ha?,
savukart energétiskas koksnes stadijumu 85.22 EUR ha?l, kas padaritu
baltalk$na stadijumu audzé$anu rentablu. Lidz ar to iesp&ams konstatét, ka
nemainoties citiem faktoriem, bet tikai pieskirot atbalsta maksajumus visu
stadfjumu audzgsanas laiku, stadijjumu audzesanas klitu rentabla.

Lai salidzinatu baltalk$na stadijumu modelu mainigo faktoru ietekmi uz
NPV veértibu, tika veikta jutiguma analize. Abos baltalk$na stadijumu
audze$anas modelos viens no galvenajiem mainigajiem, kas ietekmé NPV
vertibu un stadijumu ekonomisko izdevigumu, ir apalkoku pardosanas cena un
koksnes Skeldu pardoSanas cena. Apalkoku sortimenti, kas tiek audzeti
baltalksnu kokaugu stadijuma, ir papirmalka un malka.

Laika perioda no 2015. Iidz 2019. gadam vidgja papirmalkas cena ir
palielingjusies par 8.5%, augstako punktu sasniedzot 2018. gada, kad
papirmalkas cena bija 38.15 EUR m?, salidzinot ar 25.59 EUR m® 2015. gada,
kas bija 43% cenas pieaugums. Malkas cena laika perioda no
2015.-2019. gadam ir palielingjusies par 24%, augstako punktu sasniedzot
2018. gada, kad malkas cena bija 28.22 EUR m?, kas salidzinot ar 2015. gadu
bija 29% cenas pieaugums. Lai baltalk$na stadijumos NPV vértiba sasniegtu
0.00 EUR ha, apalkoku cenai biitu japalielinas par 36.7%. Sads scenarijs,
pienemot p&dgjo 5 gadu (2015.-2019. g.) papirmalkas un malkas cenu izmainas,
uzskatams par maz ticamu.

Koksnes $keldu cena laika perioda no 2015.-2019. gadam ir palielingjusies
par 33%, augstako punktu sasniedzot 2018. gada, kad tas cena bija
11.53 EUR ber.m3, kas salidzinot ar 2015. gadu bija 38% cenas pieaugums. Lai
baltalk§na energétiskas koksnes stadijjumos NPV vértiba sasniegtu
0.00 EUR ha', koksnes $keldu cenai batu japalielinas par 41%. Sads scendrijs,
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pienemot peédgjo 5 gadu (2015.-2019.g.) koksnes $keldu cenu izmainas,
uzskatams par iesp&jamu, tomer maz ticamu.

No izmaksam lielako ietekmi uz baltalk$na stadijumu NPV vértibu atstaj
koksnes novakS$anas izmaksas, kas laika perioda no 2015.-2019. gadam ir
pieaugusas par 5.9%, ko autors uzskata par nelielu pieaugumu.

Baltalk$na stadijumu ien€mumus var palielinat, izaudzgjot vairak koksnes
1saka laika perioda. Palielinat koksnes biomasas pieaugumus stadijumos ir
iesp&jams, veicot pareizu stadijjumu ierikosanu un platibas mesloSanu.

Stadjjumu atjaunoSana parasti tiek veikta pec 2 aprites periodiem, kad
platiba tiek atjaunota ar jauniem baltalkSpna stadiem P&c stadijumu miza
beigam, kas ir 30 gadi, platibu iesp&jams atgriezt citu lauksaimniecibas
produktu razosana, veicot rekultivaciju, vai turpinat baltalk$na audzeSanu,
veicot atkartotu stadiSanu.

3.2. Potencialas platibas, iegistamais biomasas apjoms un ekonomiska
vértiba atraudzigo kokaugu stadijumos Latvija

Potencialas platibas, ko teorctiski bitu iesp&jams izmantot atraudzigo
kokaugu stadijumu audzé$anai LIZ, tika aprékinatas, izmantojot geotelpisko
datu apstrades metodi, kas grafiski att€lots 8. attela.

LIZ platibas ar augsnes
kvalitates vértéjumu < 25 balles

VPM pieteiktas platibas no LAD
datubazes

N\

VMD datubaze atzimétas plantaciju
meZa vai meZza platibas

\

0ZOLS datubaze atzimetas platibas

\

10 metrus platas joslas no autocelu
un iidenstecu vidus asim

Sarezgitas formas platibas, ku
platiba ir mazaka par 1 ha

\A\

Potencialas platibas atraudzig
kokaugu sugu audzésanai
neizmantotas L1Z

Avots: autora konstrukcija

8. att. Potencialo platibu atraudzigo kokaugu stadijumu ierikoSanai apréekinasanas
attélojums Latvija 2018. gada.

N
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P&c darba autora veikta aprékina potencialas platibas atraudzigo kokaugu
stadfjumu audz€8$anai ir LIZ platibas ar augsnes auglibu < 25 balles, par tam
netiek sanemts VPM, tajas Sobrid netiek audzeti koki, tas neatrodas OZOLS
datubaze atzimétajas aizsargajamajas platibas, tas neatrodas 10 m buferjoslas
gar celiem un tdenstec€m un tas ir regularas formas. Kopgjais §adu platibu
apjoms Latvija 2018. gada bija 186 100 hektari.

Potencialas platibas, kas biitu izmantojamas atraudzigo kokaugu stadijumu
audz€Sanai neizmantotajas LIZ, sadalijuma pa 102 novadiem Latvija
2018. gada attelotas 9. attela.

| y«"'

\,J/P;tenciélas platibas, ha

| 0-1000
[ ] 1000 - 2500
[T 2500 - 5000 0 50 100 km
I 5000 - 7500 -
B > 7500

Avots: autora konstrukcija
9. att. Potencialas platibas atraudzigo kokaugu stadijumu audzeS$anai Latvijas
novados 2018. gada.

Lielakas potencialas platibas atraudzigo kokaugu stadijumu ierikoSanai ir
Rézeknes un Daugavpils novados, kur kopg&jas potencialas platibas ir
> 7500 ha, ka ari Madonas, Balvu, Ludzas un Aliiksnes novados ar kop€jo
platibu katra novada 5000-7000 ha. Autors pienem, ka ne visas potencialas
platibas ir pieejamas stadijumu ierikoSanai, ka piemé&ram, tajas jau tiek audzg&ti
lauksaimniecibas kultiiraugi, par kuriem nav iesniegts VPM pieprasijums, tade]
veicot aprékinus, tas tika ieklautas pie potencialajam platibam. Potencialo
platibu izvietojums Latvijas novados norada uz platibu koncentréSanas Latvijas
austrumdala, mazak centralaja dala.

Potencialo platibu atraudzigo kokaugu stadijumu ierikosanai sadalijums
klas@s pec vienlaidus platibas lieluma Latvija 2018. gada apkopots 4. tabula.
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4. tabula
Potencialo platibu atraudzigo kokaugu stadijumu ieriko$anai sadalijums klasés péc
vienlaidus platibas lieluma Latvija 2018. gada

Klase | Vienlaidus platibas lielums, ha |Kopgja platiba, ha ::g:ﬁ?r:jslﬁz
1. <1 42 844 23.02
2. 11idz 5 97018 52.13
3. 511dz 10 27068 14.54
4. >10 19170 10.31
Kopa 186 100 100

Avots: autora aprékinu apkopojums izmantojot augstak aprakstito metodiku, kura tika izmantoti
dati no LAD, VMD un OZOLS datubdazém.

Planojot potencialo biomasas apjomu Latvija, kas biitu pieejams izmantojot
§is platibas atraudzigo kokaugu stadijumu ierikoSanai, svarigs ir vienlaidus
platibas lielums. Optimalais vienlaidus platibas lielums dazadam atraudzigo
kokaugu sugam un apsaimnieko$anas modeliem atSkiras.

Aprekinot potencialo koksnes Skeldu apjomu, ko butu iespgjams iegiit
audzgjot karklu un baltalkSna energétiskas koksnes stadijumus ieprieks
aprekinatajas potencialajas platibas, tiek pienemts, ka karklu stadijumi tiek
audzgti vienlaidus platibas, kas ir lielakas par 1 hektaru. Iepriek§ aprékinatais
sadu platibu apjoms 2018. gada bija 143 256 hektari. Savukart baltalkSna
energétiskas koksnes stadijumi tiek audzeti visas potencialajas platibas, kas
2018. gada bija 186 100 hektari (4. tabula).

Aprekinot potencialo apalkoku apjomu, ko bitu iesp&jams ieglit audzgjot
apSu hibridu plantaciju mezu, kokaugu stadijumus, agromeZsaimniecibas
stadijumus un baltalk$na kokaugu stadijumus, tiek pienemts, ka stadijumi tiek
audz@ti visas potencialajas platibas. Ieprieks aprekinatais $adu platibu apjoms
2018. gada bija 186 100 hektari (4. tabula).

Agromezsaimniecibas stadfjumos pirmos 5 gadus tiek novaktas arl
miezabrala seklas, kas pirmos 5gadus ir 163 kg ha? gada. Ierikojot visas
potencialajas platibas agromeZsaimniecibas stadijumus, sarazotais miezabrala
seklu apjomu bitu 30.3 tikst. t. Sadu séklu apjomu Latvija pardot nebitu
iesp&jams, tadel agromezsaimniecibas stadijumus miezabrala s€klu ieguvei ir
iespgjams audzet dala no potencialajam platibam, atbilstosi seklu pardoSanas
apjomam, ko biitu iesp&jams realizet.

Talakajos aprékinos tiek izmantotas vid&jais, teor&tiski iegiitais koksnes
apjoms viena gada laika stadfjumos, kas ieglits kopg€jo koksnes apjomu
stadjjumu novaksSanas bridi izdalot ar stadijumu aprites laiku (gadi).
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Vidgjais viena gada laika iegiitais biomasas apjoms potencialajas atraudzigo
kokaugu stadijumiem paredz&tas LIZ platibas Latvija 2018. gada apkopots
5. tabula.

5. tabula
Vidgjais viena gada laika iegiitais biomasas apjoms audzejot atraudzigo kokaugu
stadijumus potencialajas LIZ platibas Latvija balstoties uz aprékiniem par

2018. gadu
Potencialo LIZ platibu
K atraudzigo kokaugu

Stadijuma veids Koksnes Mervieniba stadijumu ierTko3anai

produkts izmantoSanas intensitate

100% 75% | 50% 25%

Intensivi karklu Koksnes Skeldas | tikst. ber.m® = 8843 | 6632 @ 4422 2211
stadfjums
Ekstensivi karklu Koksnes skeldas | tikst. ber.m® | 7737 | 5803 3869 | 1934
stadfjums
Baltalksna Koksnes skeldas | tikst. ber.m® | 4355 | 3266 | 2177 1089
energétiskas koksnes
stadfjums
Baltalkspa kokaugu | Apalkoksne tikst. m® 1489 | 1117 | 744 | 372
stadijums Koksnes Skeldas  takst. berm® = 335 251 167 84
Apsu hibridu Apalkoksne tukst. m® 2429 | 1821 | 1214 | 607
plantaciju mezs Koksnes Skeldas | takst. berm?® | 502 | 377 | 251 | 126
Apsu hibridu Apalkoksne tukst. m® 1675 | 1256 | 837 | 419
kokaugu un - _ 3
agromeZsaimniecibas Koksnes Skeldas | takst. ber.m 335 | 251 | 167 | 84
stadijums

Avots: autora aprekini.

Vislielako koksnes $keldu apjomu iespgjams ieglt audzgjot intensivi
apsaimniekotus karklu stadijumus potenciali pieejamajas LIZ platibas.
Pienemot, ka tiek izmantoti 100% no potenciali pieejamajam un karkliem
piemérotajam platibam, kas ir 143 256 hektari, vid&jais viena gada laika
izaudzetais Skeldas apjoms biitu 8843 tukst. ber.m?.

Kopgjais patérétais kurinamas Skeldu apjoms 2018. gada Latvija bija
7684 tikst. berm®,  taja skaitd kogeneracijas stacijas tika patéréti
3858 tikst. berm® un katlumajas 1991 takst. ber.m® (Kurinama koksne
sadalijuma..., 2020). No iegitajiem rezultatiem iesp&jams Kkonstatét, ka
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izmantojot 25% no potencialajam platitbam, kas bija pieejamas karklu
stadijumu audz€s$anai 2018. gada, ir iespgjams izaudzet 29% no visas paterctas
kurinamas Skeldas Latvija, 57% no kogeneracijas stacijas patérétas un izaudzet
par 220 tiikst. ber.m? vairak neka tiek patéréts katlumajas. Lai, izmantojot tikai
karklu stadijumus, izaudz&tu visu patéréto kurinamo skeldu 2018. gada Latvija,
stadjjumi biitu jaieriko 86% no visam karkliem piemérotajam potencialajam
platibam, kas butu 123 200 hektari. Lai izaudz&tu visu kogeneracijas stacijas
patéréto kurinamo Skeldu, intensivi apsaimniekoti stadfjumi btu jaiertko 44%,
savukart, lai izaudzetu visu katlumajas patéréto skeldu, 22% no visam karkliem
piemérotajam potencialajam platibam.

Pienemot vidgjo koksnes Skeldu cenu vidgji 2015.-2019. gada, kas bija
9.38 EUR ber.m®, un izmantojot visas potencialas platibas karklu stadijumu
audzeSanai, vidgji gada laika tiktu sarazota koksnes $kelda 82.80 milj. EUR
vertiba. Lielakie kurinamas Skeldas patérétaji Latvija ir SIA Fortums (Jelgava)
un A/S Rigas Siltums (Riga). Biokurinama paterin$ Latvijas uzn&mumos
siltumenergijas vai elektroenergijas razo$ana 2018. gada attélots 10. attéla.
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@ 140001 - 170000 ® 60001 - 100000 + 0-30000
@ 140001 - 170000  Salmi 95 2o 500
+ 0-30000 - — 11

Avots: autora konstrukcija izmantojot LVGMC datubazi Gaiss-2
10. att. Biokurinama patérin$ Latvijas uznémumos siltumenergijas vai
elektroenergijas razosana 2018. gada, t.
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Uznémumi, kas izmanto kurinamo koksni siltumenergijas vai
elektroenergijas razoSanai, ir izvietoti vienmerigi visa Latvijas teritorija. Maza
apjoma paterétaji, kas visbiezak ir pagastu katlumajas vai nelieli razoSanas
uznémumi, ir izvietoti pagastu centros. Vienmerigs, dazada apjoma kurinamas
koksnes paterétaju izvietojums sp& nodrosinat stabilu koksnes pieprasijumu.
Dala no §1 pieprasijuma var tikt apmierinata, izmantojot koksni no atraudzigiem
kokaugu stadijumiem.

Lielako ikgad&jo apalkoksnes apjomu iesp&jams iegiit, audzgjot apsu
hibridu plantaciju mezu. Izmantojot 100% no potencialajam platibam, kas ir
186 100 hektari, videji gada laika iespgjams izaudzet 2429 tikst. m3
apalkoksnes, savukart izmantojot 25% no potencialajam platibam, kas ir
46 525 hektari, gada laika iespgjams izaudzet 607 tikst.m® ha! apalkoksnes.

Latvijas mezos kopuma 2019. gada izcirstais koksnes apjoms bija
13.34 milj. m3 koksnes, no kuriem 921 tiikst. m® bija apses koksne. Izmantojot
visas potencialas LIZ platibas ap$u hibridu plantaciju meza audzEéSanai
2018. gada, iegiitais koksnes apjoms Latvija palielinatos par 18% un batu
15.82 milj. m3, savukart kop&jais iegiitais apses koksnes apjoms par 263% un
bitu 3.33 milj. m®. Izmantojot 25% no potencidlajam platibam, kas ir realaks
scenarijs, iegiitais koksnes apjoms Latvija palielinatos par 4.5% un bitu
14 milj. m3, savukart kopgjais iegiitais apses koksnes apjoms par 70% un biitu
1.52 milj. mé.

Pienemot vidgjas apalkoku sortimentu un koksnes Skeldu cenas
2015.-2019. gada un izmantojot visas potencialas platibas apSu hibridu
plantaciju audzeSanai, vidéji gada laika tiktu sarazota koksne 98.50 milj. EUR
vertiba.

Lai salidzinatu atraudzigo kokaugu stadijumus péc izaudzétas koksnes
energgtiskas vertibas, apalkoksne un koksnes $keldas tiek izteiktas primaras
energijas vienibas Gigavatstundas (GWh). Viens koksnes $keldu ber.m?® atbilst
0.0008 GWHh, un viens apalkoksnes m? atbilst 0.0021 GWh (Energétisko $keldu
razosana..., 2008). Latvija 2019. gada siltumenergiju razoja 643 katlumajas un
175 kogeneracijas stacijas. Kopgjais centralizétas siltumapgades sisteémas
sarazotais siltums Latvija 2019. gada bija 7948 GWh, salidzinot ar 7072 GWh
2015. gada, kas ir 12% pieaugums. Katlumajas parsvara siltumenergijas
razosana tiek izmantota kurinama koksne. 2019. gada, izmantojot kurinamo
koksni, tika sarazoti 61.2% no visas siltumenergijas, kas bija 4864 GWh.

Lielako primaras energijas apjomu viena gada laika iesp&ams iegit
audzgjot intensivi apsaimniekotus karklu stadijumus. Izmantojot 100% apméra
potencialas LIZ platibas, teorétiski viena gada gada laika izaudz&to koksni
parverSot siltumenergija tiktu iegutas 7075 GWh. Vidgja viena gada iegiita
primara energija audzgjot atraudzigo kokaugu stadijumus potencialajas LIZ
platibas Latvija 2018. gada apkopota 6. tabula.
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6. tabula
Vidgja viena gada iegiita primara energija audzejot atraudzigo kokaugu
stadijumus potencialajas LIZ platibas Latvija balstoties uz aprékiniem par
2018. gadu, GWh

Potencialo LIZ platibu atraudzigo
kokaugu stadijumu ierikoSanai
izmantoSanas intensitate

100% 75% 50% 25%
Intensivi apsaimniekots karklu stadijums 7075 5306 3537 1769

Stadijuma veids

Ekstensivi apsaimniekots karklu stadijums 6190 4642 3095 1547
Baltalk$na energgetiskas koksnes stadijums 3484 2613 1742 871

Baltalksna kokaugu stadijums 3246 2434 1623 811
ApSu hibridu plantaciju mezs 5259 3944 2630 1315
ApSu hibridu kokaugu un 3618 2713 1809 904

agromezsaimniecibas stadjjums

Avots: autora aprékini.

Ierikojot intensivi apsaimniekotus karklu stadijumus visas potencialajas LIZ
platibas, iegitais primaras energijas apjoms butu 89% no visas saraZotas
siltumenergijas Latvija 2019. gada. lerikojot stadijumus 25% no potencialajam
LIZ platibam, iegttais primarais energijas apjoms biitu 22% no visas saraZotas
siltumenergijas un 36% no kurinamas koksnes sarazotas siltumenergijas. Lai
visu siltumenergiju, kas saraZota no kurinamas koksnes 2019. gada, aizstatu ar
koksni no karklu stadijumiem, butu nepiecieSsams apstadit ar karklu
stadjjumiem 69% no potencialajam LIZ platibam, kas biitu 97 803 hektari.

Potencialo darba vietu skaitu ietekmé platibu atraSanas privatipaSuma, tas
ka vienlaidus platibas var atrasties dazadu ipaSnieku valdijuma, potencialo
platibu robezosanas ar citu TIpaSnieku platibam, Tpasnieku nevelésanos
sadarboties sava starpa, ka ar1 koksnes tirgus situacija, kas var ietekméet koksnes
pieprasjumu un novakSanas metodes. Ierikojot karklu stadifjumus visas
potenciali pieejamajas LIZ platibas, teorétiski biitu iesp&jams radit 744 jaunas
darba vietas, savukart ierikojot stadijumus ar aprites periodu 15-20 gadi,
teorétiski biitu iesp&jams radit 1464 lidz 1753 jaunas darba vietas.

Risingjumi atraudzigo kokaugu stadijumu popularizé$anai un ieinteresétibas
veicinaSanai par biomasas audz€Sanu ir seminaru rikoSana par atraudzigo
kokaugu stadijumu ierikoSanu un apsaimniekos$anu. Lai veicinatu stadijumu
ierikoSanu, informacijas izplatiSana ir jaiesaista pasSvaldibas, kuru teritorijas
atrodas platibas, kas potenciali butu izmantojamas atraudzigo kokaugu
stadjjumu iertkosanai. Likums par pasvaldibam (1994) nosaka, ka pasvaldibu
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funkcijas ir siltumapgades komunalo pakalpojumu nodroSinasana, zemes
izmantoSanas kartibas noteik§8ana un bezdarba samazinaSana. Atbalstot
stadfjumu ierkoSanu sava teritorija, pa$valdibu ieguvums biitu neizmantotas
lauksaimniecibas zemes izmanto$ana atjaunojamu resursu razo$ana. Tapat tas
teritorija tiktu razoti energoresursi, kurus biitu iesp&jams izmantot pasvaldibas
katlumajas (ja tas izmanto koksni) siltumenergijas razo$anai. Pasvaldibai
piederosa zeme, ja ta atbilstu kriterijiem, varétu tikt izmantota koksnes
biomasas razoS$anai, ka arT apsaimniekojot stadijumus, tiktu raditas jaunas darba
vietas pagvaldibas teritorija.
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1. Fosilos resursus aizstajot ar koksnes biomasu ir iesp&jams mazinat

klimata parmainas, kuras izraisijusi ekonomiska izaugsme lidz 21. gs.
20. gadiem, kas ir bijusi saistita ar energijas izmanto$anas kapinasanu un
efektivitates palielinasanu, kas nakotné var novest pie nenovér§amam
klimata izmainam. Latvija lauksaimniecibas zeme, kas netick izmantota
partikas razoSanai, sekmigi var tikt izmantota atjaunojamo resursu
razoSana, audz€jot taja biomasu, atraudzigo kokaugu stadijumos.
Salidzinot ar tradicionalajiem lauksaimniecibas kultiraugiem, stadijumu
audz€s$anai nav nepiecieSamas augstas kvalitates un auglibas zeme, un
tie tiek klasificéti ka zemas intensitates lauksaimniecibas prakse, kas
tick uzskatita par videi draudzigu un ilgtsp&igu zemes
apsaimniekoSanas veidu.

Atraudzigo kokaugu stadijumi tiek audzeti gandriz visas Eiropas valstis,
un plasak izmantotas kokaugu sugas stadijumos Eiropas valstis ir
papeles, apSu hibridi un karkli. Eiropas valstis, kuras visvairak tiek
praktizéti atraudzigie kokaugu stadijumi, ir Zviedrija, Anglija, Polija,
Italija, Vacija un Danija. Latvija visvairak izmantotas kokaugu sugas
mérktiecigi ierikotos atraudzigo kokaugu stadijjumos ir Kkarkls,
baltalksnis un apsu hibridi, kas atkariba no stadijumu audzesanas ilguma
tiek audzétas kokaugu stadijumos vai plantaciju meza.

Razojot koksnes biomasu kokaugu stadijumos vai plantaciju mezos
neizmantotas lauksaimnieciba izmantojamas zemés Latvija, tas tiktu
efektivi izmantotas, ka ari tiktu raZoti atjaunojami dabas resursi, kas
saskan ar meérkiem, kadi paredz&ti Latvijas Bioekonomikas stratégija
2030 — palielinat zemes izmantoSanas efektivitati lauksaimnieciba vai
meZsaimnieciba, iesaistot razosana ap 400 tikst. ha neizmantotas LIZ un
Latvijas stratégija klimatneitralitates sasnieg$anai lidz 2050. gadam —
ilgtspgjiga zemes apsaimniekosana un pakapeniska pareja no fosilajiem
energoresursiem uz atjaunojamiem resursiem.



. Agrotehnologiskie kritériji, kas ietekmé atraudzigo kokaugu stadijumu
audz&anu, ir meteorologiskie, augsnes ipasibu, platibas novietojuma
ainava, un apsaimnickosanas kriteriji. Meterologiskie kriteriji ir svarigi,
lai nodrosinatu kokaugu aug$anu un izdzivosanu. Kriteriji, kas saistiti ar
platibas novietojumu ainava, ir svarigi, lai prognoz&tu stadijumu
biomasas pieaugumu un novakSanas tehnologijas. ApsaimniekoSanas
kriteriji ir svarigi, lai izvélétos kokaugu sugu un stadijumu veidu
konkrétaja platiba. Latvijas apstakliem piemérotakas kokaugu sugas
koksnes biomasas ieghSanai atraudzigo kokaugu  stadijumos
lauksaimniecibas zemées izvertgjot Sos kriterijus ir karkli, apsu hibridi un
baltalksnis, kuras var tikt izmantotas energéetiskas koksnes vai
apalkoksnes raZoSanai.

Salidzinot ekonomiskos raditajus stadijumu modeliem to audz&sanas
laika, piemérojot 7.63% diskonta likmi, pozitivu uzkrato diskont€to
naudas plismu uzrada intensivi apsaimniekoti karklu stadijumi ar
atmaksasanas periodu 6.8 gadi un ieks$¢jas atmaksasanas likmi 19.3%,
ckstensivi apsaimniekoti karklu stadfjumi ar atmaksa$anas periodu
8.9 gadi un icksgjas atmaksasanas likmi 15%, un apSu hibridu
agromezsaimniecibas stadijumi ar atmaksasanas periodu 17.4 gadi un
iek$jas atmaksasanas likmi 9.1%, savukart apSu hibridu kokaugu
stadfjumi un plantaciju mezs, ka ari baltalk§na energetiskas koksnes un
kokaugu, stadijumi uzrada negativu uzkrato naudas plismu, un to
ierikoSana 2020. gada neatmaksdjas. Visos stadijumu modelos uzkratas
diskontgtas naudas plismas vertibu visvairak ietekm& apalkoku
sortimentu cena, koksnes $keldu cena un novaktas biomasas apjoms.

. ApSu hibridu plantaciju meza, baltalkSnu kokaugu un energétiskas
koksnes stadfjumu audzé$anu ir iesp&jams padarit rentablu, ja VPM un
ZAL maksajumus biitu iesp&jams sanemt visu to audzgsanas laiku, nevis
tikai pirmos 5 gadus.

. Potencialas platibas atraudzigo kokaugu stadijumu audzgSanai ir platibas
ar augsnes auglibu < 25 balles, par tam netick sanemts VPM, tajas
Sobrid netiek audzeti koki, tas neatrodas OZOLS datubazg atziméetajas
aizsargajamajas platibas, tas neatrodas 10 metru buferjoslas gar celiem
un Gdenstec€m un tas ir regularas formas. Potencialas lauksaimnieciba
izmantojamas zemes, kas biitu pieejamas apSu hibridu un baltalkSna
stadijumu ierikosanai, 2018. gada Latvija bija 186 100 hektari, savukart
karklu stadfjumu iertkosanai 143 256 hektari.

Izmantojot visas potenciali pieejamas lauksaimnieciba izmantojamas
zemes atraudzigo kokaugu stadijumu audzesanai, lielako koksnes $keldu
apjomu iesp&jams ieglt audzgjot intensivi apsaimniekotus karklu
stadfjumus, kur vidgjais viena gada laika izaudzetais Skeldas apjoms
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Sajas platibas biitu 8843 tiikst. ber.m3, kas biitu 116% no visas paterétas
kurinamas skeldas Latvija 2018. gada, savukart izsakot sarazoto koksnes
Skeldas apjomu siltumenergija, tiktu iegitas 7075 GWh, kas biatu 89%
no visas sarazotas siltumenergijas Latvija 2019. gada. Lielako
apalkoksnes sortimentu apjomu iesp&jams iegilit audzgjot apSu hibridu
plantaciju mezu, kur vidgjais viena gada laika izaudzetais apalkoksnes
apjoms Sajas platibas bitu 2429 tikst. m3, kas biitu 18% no kopgja
iegtita koksnes apjoma Latvija 2019. gada. Ierikojot karklu stadijumus
visas potencialajas lauksaimnieciba izmantojamajas zemées, teorétiski
butu iespgams radit 744 jaunas darba vietas, savukart ierikojot
atraudzigo kokaugu stadijumus ar aprites periodu 15-20 gadi, teorctiski
bitu iesp&jams radit 1464 lidz 1753 jaunas darba vietas.

9. Piepnemot vidgjas apalkoku sortimentu un koksnes skeldu cenas
2015.-2019. gada un izmantojot visas potencialas platibas apsu hibridu
plantaciju meza audz&Sanai, vidgji gada laika tiktu sarazota koksne
98.50 milj. EUR veértiba, savukart izmantojot 25% no potencialajam
platibam, vid&ji gada laika tiktu sarazota koksne 24.60 milj. EUR
vertiba. Pienemot vid&jo koksnes Skeldu cenu 2015.-2019. gada, kas bija
9.38 EUR ber.m® un izmantojot visas potencialas platibas karklu
stadijumu audzeSanai, vid&ji gada laika tiktu sarazota koksnes skelda
82.80 milj. EUR vertiba, savukart izmantojot 25% no platibam, vidgji
gada laika tiktu sarazota koksnes $kelda 20.70 milj. EUR vértiba.

PROBLEMAS UN PRIEKSLIKUMI TO RISINASANAI

Atraudzigo kokaugu stadijumu ierikoSanu lauksaimnieciba neizmantotas
zem@s kavE€ problémas, kuru risinaSanai autors ir izstradajis vairakus
priekslikumus.

1. probléma

Lauksaimniecibas un lauku attistibas likuma (2004) noteikts, ka
lauksaimnieciba izmantojamas zemés ir pielaujama kokaugu stadijumu
ierikoSana. Likuma kokaugu stadijumi definéti ka ilggadigie stadijumi, kuri
Tpasiem mérkiem un regulara izvietojuma ierikoti lauksaimnieciba izmantojama
zemé un kuru maksimalais audz&Sanas cikla ilgums ir Iidz 15 gadiem, p&c kura
kultiru atjauno vai turpina zemi izmantot citu lauksaimniecibas kultiiru
audzéSanai. Petjjuma tika secinats, ka atseviskam kokaugu sugam un
apsaimniekoSanas modeliem nepiecieSams ilgaks laiks, lai sasniegtu stadijumu
maksimalo produktivitati. Pieméram, apsu hibridu stadijumi ar aprites periodu
20 gadi, kuros galvenais produkts ir zagbalkis, uzrada labakus ekonomiskos
raditajus ka stadijumi ar 15 gadu aprites periodu, kuros galvenais produkts ir
papirmalka.
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Priekslikums

Zemkopibas ministrijai  izstradat izmainas 2004.gada 24. aprila
“Lauksaimniecibas un lauku attistibas likuma”, kur termina ‘“kokaugu
stadfjumi” maksimalo audzeSanas cikla garumu nomainit no 15 gadiem uz
20 gadiem.

2. probléma

Vienoto platibu maksajumu un maksajumu par klimatam un videi labvéligu
lauksaimniecibas praksi, saskana ar 2015. gada 28. marta MK noteikumiem
Nr. 126 “TieSo maksajumu pieskirSanas kartiba lauksaimniekiem”, var sanemt
par platibu, kura stada un audzé viena vecuma iscirtmeta atvasaju sugas — apsi
(Populus spp.), karklu (Salix spp.) vai baltalksni (Alnus incana) ar piecu gadu
maksimalo aprites laiku. Audzgjot stadijumus ilgak par noteikto terminu, kas ir
pieci gadi, vienoto platibu maksajumu sanemt nav iesp&jams. Sads maksimalais
aprites laiks nav piemérots visam atraudzigajam kokaugu sugam un
apsaimniekoSanas modeliem. P&tfjuma tika secinats, ka atseviski atraudzigo
kokaugu stadijumu veidu audz&$ana, pieméram, apSu hibridu plantaciju mezs,
baltalk$na kokaugu un energétiskas koksnes stadijumi, atmaksajas, ja tieSos
maksajumus iesp&jams sanemt visu stadijumu audzESanas laiku, kas bija
15-20 gadi, nevis tikai pirmos 5 gadus.

Priekslikums

Zemkopibas ministrijai izstradat izmainas 2015. gada 28. marta MK
noteikumos Nr. 126 “TieSo maksajumu pieskirSanas kartiba lauksaimniekiem”
kur maksimalais audz&$anas laiks, par kuru iespgjams sanemt vienoto platibu
maksajumu tiktu mainits N0 5 gadiem uz laiku 11dz stadijumu novaksanai, ja tas
neparsniedz 20 gadus. P&tfjuma tika secinats, ka potencialas lauksaimnieciba
izmantojamas zemes ar kvalitates veért§jumu < 25 balles, kas biitu pieejamas
apSu hibridu un baltalk$pa stadijumu ierikoSanai, 2018. gada Latvija bija
186 100 hektari, savukart karklu stadijumu ierikoSanai 143 256 hektari.
Atbalsta likme (VPM+ZAL) 2019. gada bija 131.85 EUR ha’. Piepemot, ka
visas potencialajas platibas 186 100 hektaru apmera tiktu ierikoti apSu hibridu
vai baltalk$na stadijjumi un visas platibas tiktu pieteiktas atbalsta maksajumu
sanemsanai, tas papildus maksatu 24.40 miljonu EUR gada, kas butu 11% no
kopg@jas izmaksatas atbalsta summas (VPM+ZAL) 2019. gada Latvija, kas bija
221.10 milj. EUR. Pienemot, ka visas potencialajas platibas 143 256 hektaru
apmera tiktu ierikoti karklu stadijumi un visas platibas tiktu pieteiktas atbalsta
maksajumu sanemsanai, tas papildus maksatu 18.80 milj. EUR gada, kas biitu
8.5% no kopgjas izmaksatas atbalsta summas (VPM+ZAL) 2019. gada Latvija.
Pienemot vid&jas apalkoku sortimentu un koksnes S$keldu cenas
2015.-2019. gada un izmantojot visas potencialas platibas apSu hibridu
plantaciju audz&sanai, vid&ji gada laika tiktu sarazota koksne 98.50 milj. EUR
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vertiba. Pienemot vid§jo koksnes Skeldu cenu 2015.-2019. gada, kas bija
9.38 EUR ber.m®, un izmantojot visas potencialas platibas karklu stadijumu
audzeSanai, vidgji gada laika tiktu sarazota koksnes Skelda 82.80 milj. EUR
vertiba. lkgadgjie papildus atbalsta maksajumi par atraudzigajiem kokaugu
stadijumiem bitu 22.7% lidz 24.7% apméra no vidgjas sarazotas koksnes
biomasas vertibas $ajos stadijumos gada laika.

3. probléma

Pamatojoties uz LAD datiem, 2019.gada Latvija bija 2.2 milj. ha
lauksaimnieciba izmantojamas zemes, tai skaita neapstradatas platibas bija
256 180 hektari. Dalu no $tm platibam, kas nav piemérotas tradicionalo
lauksaimniecibas kultiiraugu audz€S$anai, ir iesp&jams izmantot atraudzigo
kokaugu audze$anai, sekmg&jot So platibu racionalu izmantoSanu un
atjaunojamo resursu razo$anu. P&tjjuma tika secinats, ka potencialas LIZ
platibas, kas biitu piemérotas ap$u hibridu un baltalk$na stadijumu ierikoSanai
2018. gada bija 186 100 hektari, savukart karklu stadijumu ierikoSanai
143 256 hektari. Viens no faktoriem, kas kavé potencialo platibu izmantoSanu ir
augstas stadijumu ierikoSanas izmaksas, kas atkariba no kokaugu sugas un
apsaimnicko$anas modela ir no 1157.00 lidz 1715.00 EUR ha™l. Latvijas lauku
attistibas programma 2014.-2020. gadam ir prognoz&ts finansials atbalsts meza
ieaudzesanai, papildinot dalgji aizauguSas lauksaimniecibas zemes. Atbalsta
izmaksas ir ietverta augsnes sagatavosSana, reproduktiva materiala iegade,
stadiSana, stadijumu aizsardziba, papildinasanas un kopSana. Atbalstu
iesp&jams sanemt ierikojot mezaudzes lauksaimniecibas zemés, kuru augliba ir
25 balles un mazak, ka arT dalgji aizaugusas lauksaimniecibas zemé&s. Tomér,
atbalstu meza ieaudzgSanai nepieskir par Tscirtmeta atvasdjiem un atraudzigu
kokaugu sugu energgtiskam plantacijam (aprites cikls 1saks par 15 gadiem).

Priekslikums

Nacionalo subsidiju finansiala atbalsta ietvaros atbalstit neizmantotas
lauksaimniecibas zemes ar kvalitates veértg§jumu < 25 balles izmantoSanu
biomasas razo$anai, atlaujot ierikojot tajas Iscirtmeta atvasajus un atraudzigo
kokaugu stadijumus ar aprites ciklu lidz 20 gadiem.

INTRODUCTION

Efficient use of natural resources is one of the tasks of sustainable land use
and is an essential basis for its joint development and the region. Sustainable
land use principles can be seen as a form of land management that preserves the
soil's natural fertility and allows the long-term production of food, fiber, and
renewable natural resources. One of the most important principles is a rational
land use that maximizes society's economic, social and environmental
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requirements. Land use must be reasonable to get the most out of it while not
contributing to its deterioration. As the number of people in the world
increases, so makes the demand for food and cheap and affordable energy.
Meeting these requirements has led to climate change, which will harm
society's quality of life, individuals, and the future environment. Since the
beginning of the 1990s, economic growth is linked to fossil energy use.
Intensifying resource use can lead to inevitable climate change. To reduce the
harmful effects of climate change, solutions to minimize fossil resource usage
and increase renewables should be found.

Renewable resources include the following energy sources: biomass, water,
geothermal, solar, and wind energy. The renewable resource considered in this
thesis is wood biomass obtained by purposeful planting and managing
fast-growing woody crops on unused agricultural land.

The European Union (EU) aims to increase renewable energy share in final
energy consumption to 27% by 2030. Each member state has set its own
individual goals. Latvia's goal is to achieve a 50% share of renewable energy
resources in gross final energy consumption by 2030, which will be done by
increasing the use of wood in energy production. EU program documents state
that the renewable energy sources in the energy sector must be supplemented to
promote the reduction of fossil resources in energy production. EU Directive
2009/28/EC on promoting energy use from renewable sources identifies
biomass as one of the primary energy sources, including greater use of wood
for energy production. One of their rapid extraction alternatives is establishing
fast-growing woody crop plantations on unused agricultural land (UAA) to
meet a growing demand for renewable energy sources that can be used for heat
and electricity production.

On agricultural land, wood biomass can be grown in woody crop plantations
or plantation forests. The maximum growing time for woody crop plantations is
15 years, after which the plantations are restored, or the land is used for
growing other crops. Forest planted on agricultural land up to 20 years old can
be registered as plantation forest. For this thesis the term fast-growing woody
crop plantations is used to describe both plantations of single age fast-growing
woody crop species (willow, hybrid aspen, grey alder) which are grown as
woody crop plantations, or plantation forest with a maximum single cycle
period < 20 years and cultivation available together with grass.

Based on the Rural Support Service (RSS) data, in 2019, there were
2.2 MM hectares of agricultural land, of which 256 180 hectares were
uncultivated. Part of these areas can be used for fast-growing woody crops,
promoting the rational use of these areas and producing renewable resources,
attracting new labour during periods when it is not possible to use it in
traditional agriculture, and promoting a positive social environment in rural
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areas. According to research conducted by Latvian scientists (Lazdina, 2012;
Jansons, 2014; Daugaviete, 2015; Zeps, 2017), it was found that the fast-
growing woody crop species suitable for Latvian conditions are willow (Salix
spp.), Hybrid aspen (Populus spp.) and grey alder (Alnus incana). These
species stand out with a significant increase in biomass in a relatively short
time. Their planting, care, and harvesting can be mechanized.

There are several positive aspects for establishing fast-growing woody crop
plantations on nonused agricultural lands and others, that are not suitable for
growing traditional agriculture crops, such as the rational use of land, the
diversification of the rural landscape, carbon sequestration, and the production
of renewable resources. Reducing carbon emissions can be achieved by
increasing the use of renewable resources, including biomass from fast-growing
woody crop plantations, which will reduce greenhouse gas emissions and
provide a different range of ecosystem services. Biomass production on unused
agricultural land is considered to be an economically viable form of land
management.

Depending on the agro-technological and economic criteria and the target,
and the product to be obtained, it is possible to choose different fast-growing
woody crop species and management models for growing plantations. The most
commonly obtained wood products in Latvian conditions are saw logs,
pulpwood, and wood chips. The choice of tree species and management model
considers the economic, environmental, and social factors of the plantations.

According to RSS data, woody crop species used in fast-growing woody
crop plantations in 2020 in Latvia are willows, hybrid aspen, and grey alder.
The total area of fast-growing woody crop plantations in Latvia from 2010 to
2019 has significantly increased both as woody crop plantations and as
plantation forests, which suggests farmers' interest in establishing plantations. It
is expected that the area of plantations will increase in the future.

The historical development, establishment, cultivation, and management of
fast-growing woody crops plantations have been extensively studied globally
(Rackham, 1990; Weih, Nordh, 2005; Dooley, 2006; Mola-Yudego, 2010;
Lutter, 2016; Smil, 2017). The potential contribution to renewable energy
production is understood by assessing the impact on environmental, economic,
and social indicators. There are few such studies in Latvia, therefore the author
chose such a topic to study — potential of fast-growing woody crop plantations
in the production of renewable energy resources in Latvian conditions.

The research period is from 2011 to 2020.

Hypothesis: growing fast-growing woody crop plantations on unused
agricultural land is an economically justified way of land management and
would promote the production of wood biomass in Latvia.
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According to the thesis topic, the research subject is wood biomass
production in fast-growing woody crop plantations, while the research object is
the production of wood biomass in fast-growing woody crop plantations in
unused agricultural lands. The hypothesis suggested the research aim of the
thesis — to study the establishment of fast-growing woody crop plantations,
economic return, potentially available lands, and amount of biomass to be
obtained on unused agricultural land in Latvia.

Based on the aim, the following specific research tasks were set:

study the theoretical aspects of the correlation between the development
of society and the use of wood biomass for renewable energy
production, environmental and economic aspects, and the historical
development of fast-growing woody crops plantations;

evaluate fast-growing woody crop plantations of willow, hybrid aspen
and grey alder. Evaluate agro-technological criteria for their
establishment on unused agricultural lands;

analyze the economic return on the establishment of willow, hybrid
aspen and grey alder fast-growing woody crop plantations in the
potentially available areas, the amount of biomass to be obtained and the
economic value.

In the work, statistical information from publicly available databases was
used to obtain data, which was processed with appropriate data and information
processing methods. The research methods for each task were applied
differently, considering the research problem of each task:

for the analysis of the theoretical aspects and documentary basis of the
production and use of wood biomass for renewable energy production —
analysis and synthesis, descriptive or monographic, induction and
deduction methods were used;

for evaluating the most suitable woody crop species for Latvian
conditions, analysis and synthesis methods have been used;

to evaluate the establishment of fast-growing woody crop plantations on
agricultural lands, general scientific research methods were used —
synthesis, analysis, induction and deduction, economic analysis and
statistical analysis methods, and logical constructive method.

To achieve the goal of the research and to solve the set tasks several
information materials are used:

special scientific literature, current research and results obtained in
them, publications in scientific databases about thesis topic;

international documents, regulatory enactments of the EU and the
Republic of Latvia (LR), strategic and policy planning documents;
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data and information published in Eurostat, Central Statistical Bureau of
the Republic of Latvia (CSB), State Forest Service (SFS), RSS, and
other databases.

Research limitations:

The production of wood biomass for energy is influenced by factors such as
the type of biomass, the technologies used, market demand, resource supply
and demand, and political and economic support. In the thesis, as a renewable
resource, wood biomass obtained from fast-growing woody crop plantations on
agricultural lands is studied.

Scientific significance of the research:

as a result of theoretical and empirical research, the production of wood
biomass in fast-growing woody crop plantations has been evaluated,;

as a result of theoretical and empirical research, the most suitable fast-
growing woody crop species for Latvian conditions and their suitability
for growing in fast-growing woody crop plantations in Latvia have been
evaluated;

the study has been carried out on the economic indicators of willow,
hybrid aspen, and grey alder woody crop plantation cultivation and
wood biomass extraction on agricultural lands;

the study has been carried out on the areas of agricultural land that could
be potentially available for growing fast-growing woody crop
plantations in Latvia, and the amount of biomass to be obtained in these
areas has been calculated.

The economic significance of the research:
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the study significantly complements the theoretical basis of the use of
fast-growing woody plantations for biomass production;

the results of the research will be able to be used in practice, choosing
the most suitable fast-growing woody crop species and management
model for biomass production on agricultural land;

in the course of the study, areas that can be used for growing woody
crop plantations and the amount of biomass obtained in these areas have
been calculated.

Theses to be defended:

Wood biomass is a renewable energy resource that can be successfully
obtained by establishing fast-growing woody crop plantations on unused
agricultural lands.

. Willow, hybrid aspen, and grey alder are suitable woody crop species to

Latvian climatic conditions and agrotechnological criteria to be used in
fast-growing woody crop plantations in Latvia.



3. Willow, hybrid aspen and grey alder fast-growing woody crop
plantations can be an economically justified way to manage unused
agricultural lands in Latvia.

4. There are available unused agricultural lands in Latvia that are not
suitable for growing agricultural crops but can be used for obtaining
wood biomass in fast-growing woody crop plantations, increasing the
share of renewable energy resources in the total energy balance of
Latvia.

1. THEORETICAL OVERVIEW OF SOCIETY
DEVELOPMENT AND WOOD BIOMASS FOR
RENEWABLE ENERGY PRODUCTION,
ENVIRONMENTAL AND ECONOMIC ASPECTS, AND
FAST GROWING WOODY CROP PLANTATION
HISTORICAL DEVELOPMENT

The volume of the chapter is 24 pages, with 1 table and 2 figures. Proposed
thesis: Wood biomass is a renewable energy resource that can be successfully
obtained by establishing fast-growing woody crop plantations on unused
agricultural lands.

The first chapter evaluates and summarizes the correlations between the
development of society and the use of wood biomass for renewable energy
production, researches the environmental and economic aspects of wood
biomass use for renewable energy production, analyzes the definitions of
fast-growing woody crop plantations and their historical development, and
analyzes the main regulations, and planning documents in Latvia.

1.1. Coherence between community development and wood biomass usage
in renewable energy production

The use of renewable energy resources in energy production in the first half
of the 21 century is an important and widely discussed issue at national,
regional, and global levels. Several factors contribute to the importance of the
issue, the most important of which are the effects of climate change, which are
increasingly being felt on a global scale, the limited amount of energy
resources, and the growing competition for their use.

Until the end of the 18" century, one of the primary energy sources was
wood, which was used as fuel. The availability of wood in the region was one
of the main reasons for developing countries and cities. (Quaschning, 2010).
Fossil resources have been a significant resource for global energy production
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since the 19" century, the use of which has contributed to economic growth
(Grubb et al., 2014). The change of resources was facilitated by society's
transition from the rural, agrarian, and decentralized model of society to the
urban and industrial model of society. (Tillman, 1978). Until the 19" century,
society mainly had used renewable resources for energy production, while in
the 20" century, primarily non-renewable resources. In response to the future
climate change challenges, non-renewable resources will increasingly be
replaced by renewable resources.

In the future, resource use should aim to be financially justified,
environmentally friendly, socially responsible, and politically regulated in
terms of accessibility and security (Arunachalam, Bharadwaj, 2012). The use of
local renewable energy sources contributes to promoting sustainable economic
development, which is linked to the use of environmentally friendly
technologies in energy production. In Latvia's case, the strengthening of
external sovereignty in the political and economic sphere is directly related to
ensuring energy self-sufficiency (Sprads, 2010). In any modern society, energy
is one of the most critical sectors of the economy, which has a lasting impact on
society's development as a whole. Energy plays an essential role in the
country's economic development. Promoting such development requires the
encouragement of competition and competitiveness, the promotion of small and
medium-sized enterprises, and the diversification of agricultural and regional
development opportunities.

Planning documents in the EU state that in order to promote the reduction
of fossil resources in energy production, the use of renewable resources in the
energy sector must be increased. In planning documents, one of the primary
energy resources is biomass, emphasizing increasing the use of wood biomass
in energy production (Green Paper, 2006; Renewable Energy Directive, 2009).
For the production of renewable resources, including biomass, in a sustainable
and environmentally friendly manner, the principles of sustainable land
development must be followed.

The concept of sustainable development appeared in the scientific literature
in the 1970s. Politically, the term was more widely used following the 1987
report of the World Commission on Environment and Development, “Our
Common Future”. Sustainable development is most often divided into three
dimensions: environmental, economic, and social justice. It is described as
meeting today's needs without compromising the needs of future generations
(Our common future, 1990). Sustainable land use is a challenge due to climate
change and growing environmental challenges, including increased demand for
natural resources, the threat of environmental pollution, and biodiversity loss.
Conflicts between socio-cultural, political-economic, and environmental goals
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also increase (Axelsson et al., 2012). The goal of sustainable land use is to
prevent these conflict situations.

Sustainable land use is an essential basis for sustainable development for
the country's and region's overall growth. Sustainable land use is a prerequisite
for many environmental (water, soil, biodiversity), economic (income,
investment), and social (food production, livelihoods, access to natural
resources) objectives. Sustainable land use principles can be seen as a form of
land management that preserves the soil's natural fertility and allows long-term
food, fiber, and renewable natural resources production. Such management
involves the cultivation and management of land in a form that considers
energy flows in the soil, water bodies, and atmosphere (Wrachien, 2001). The
principles of sustainable land use can be defined in different ways, depending
on the factors considered. Environmental conditions, market forces, social
responsibility, sustainable growth goals, and nature conservation are just some
of the factors and conditions that determine the principles of sustainable land
use.

Land use objectives may differ, for example, Schulte et al. (2014) put
forward the concept of functional land management, which assumes that
agricultural land performs the following functions: food, fiber, and fuel
production; water purification; carbon storage; ensuring biodiversity; nutrient
processing. The concept emphasizes the multifunctionality of land and soil use,
which means that all soils perform several functions simultaneously, but some
soils provide better food production than, for example, biodiversity.

Following the 1993 report of the Food and Agriculture Organization of the
United Nations (FAO) — “FESLM: An international framework for evaluating
sustainable land management”, sustainable land use combines technological,
political, environmental, and socio-economic principles. These principles must
be complementary and not contradict each other. The principles of
sustainability must achieve 5 goals: productivity, safety, protection, viability,
acceptability.

The Latvian Land Management Law (2014) defines land management as a
policy implementation measure to promote sustainable land use. The law also
stipulates that the local government must provide effective management of
natural resources and sustainable development in its planning documents,
which includes measures to prevent land degradation when planning land use.

The informative report of the “Latvian Land Management Policy” (2019)
states that: “Rational land management is essential for the development and
existence of our country. Land is a limited resource and part of natural
capital ”. The overarching goal of land policy is “sustainable land management
that provides low-carbon economic growth, equal opportunities, biodiversity
conservation, and climate-resilient development”. In order to achieve the
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overarching goal, land use is assessed from three interrelated land use
directions: land as a natural capital, which includes its protection and
preservation of biological diversity in it; land as a space intended for
construction, infrastructure, and environmental development; land for economic
activities, where the specified goal is to ensure the rational and efficient
management of existing land resources.

1.2. Wood biomass for renewable energy production: environmental and
economic aspects

The use of biomass for energy production is seen as an essential tool for
reducing future carbon dioxide emissions (CO2). The constant increase in the
use of fossil resources has affected the environment around us.

The link between economic growth and energy use is closely linked and
began to be fully established in the world after the Second World War
(1939-1945). The increase in the amount of energy and the possibility of
producing it in the required amount has determined the 20" and 21% centuries
economic growth. (Global Energy Assessment..., 2012). Each country's
development and success are closely linked to its chosen economic system and
the environment created for growth and policies (Koopmans, Montias, 1971).
Economic systems can be classified in several ways. Most often, they overlap
in the country, or several systems are implemented simultaneously.

The energy production and use sector is the world's largest emitter of
greenhouse gases, accounting for 73.2% of total emissions in 2016, mainly due
to the use of fossil resources (Ritchie, Roser, 2020; Statistical Review of...,
2020). For the EU to achieve a 95% reduction in greenhouse gas emissions
compared to 1990, the current level of greenhouse gas emissions must be
significantly reduced, with a 75% reduction in the energy sector compared to
2017 (Bioenergy Europe Statistical..., 2019).

The use of renewable energy generates savings in greenhouse gas
emissions, ensures food security, reduces environmental degradation, and
supports certain ecosystem services. Its use can also bring social,
environmental, and economic benefits while ensuring rural areas' development
(The European Commission’s..., 2019). To meet the EU's overall commitment
to increase the share of renewable energy in total energy consumption to 50%
by 2050, biomass is considered the primary renewable resource for heat and
electricity generation (Searle, Malins, 2014). By producing the same amount of
energy, the renewable energy sector creates more jobs than the fossil fuel sector
(Kammen et al., 2004). The use of fast-growing woody crop plantations for
biomass is an effective way of reducing greenhouse gas emissions and
producing renewable resources.
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Biomass cultivation solves several problems: the use of unused agricultural
land, the reduction of unemployment, and rural development (Thornley, 2006;
Upham, Shackley, 2007). Biomass has become a significant resource for
renewable energy production in many countries. This is due to the many
benefits of using biomass. In its various forms, biomass can provide all the
main energy carriers: electricity, gas, liquid fuels, and solid fuels. The added
value and income generated by bioenergy are maintained in the regions, thus
reducing rural poverty.

Most fossil resources are concentrated in specific, isolated geographical
regions, so they must be imported to extract and exploit resources in other
regions. In contrast, biomass can be obtained in much larger regions, which
allows the replacement of imported fossil resources with local resources. Using
energy resources in the same region where they are produced creates new jobs.

Biomass can be stored for a long time before final use (Thornley, 2006).
Most often, biomass is a local resource that contributes to energy diversification
and supply security (Carneiro, Ferreira, 2012). Easy and convenient resource
storage is an advantage over other resources, allowing biomass energy
production to be considered predictable and easily adaptable to current capacity
requirements. Combining biomass with other renewable resources makes it
possible to better address the variability in energy demand.

For biomass to be economically viable, it must have a high dry matter
distribution (high dry matter content per hectare), the lowest possible energy
input for biomass production, low production costs, low environmental impact,
and maximum dryness at harvest (McKendry, 2002; Evans et al., 2010). In
Latvian conditions, biomass can be successfully obtained in fast-growing
woody crop plantations by installing them in unused agricultural land.
Compared to traditional crops, fast-growing woody crop plantations allow
lower soil quality and site selection requirements. Fast-growing woody crop
plantations are considered to be a promising biomass production system that
will help to achieve the goals set by the EU for increasing renewable energy
resources in the overall energy balance in the future (Dimitriou, Fistrek, 2014).
The establishment of fast-growing woody crop plantations for the production of
heat and electricity is considered to be one of the most effective ways of
reducing greenhouse gas emissions and producing renewable energy (Heller et
al., 2004; Cocco, 2007; Styles, Jones, 2007; Njakou et al., 2015).

Fast-growing woody crops grow better in moist soils and flood-affected
areas than in annual crops (Slotina et al., 2014). In addition to biomass
production, fast-growing woody crop plantations also provide various
ecosystem services — reduce rain and wind erosion, promote soil recovery, and
creates raw materials for pharmacies and handicrafts.
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The main advantages of fast-growing woody crop plantations are energy
security (plantations are mostly grown and used within one country), use of
local resources, stable supply chains, consistent product quality,
environmentally friendly land management (Weitz, 2014). The ecological
footprint of fast-growing woody crop plantations is smaller than that of food
production (Heller et al., 2004). The use of low-fertility land for fast-growing tr
woody crop plantations increases employment opportunities in the region and
promotes environmentally friendly resources in energy production (Volk et al.,
2004; Campbell et al., 2014). Areas unsuitable for the cultivation of traditional
crops can be successfully used to cultivate fast-growing woody crop
plantations.

Woody crop planting is one way to increase the amount of organic carbon in
the soil (Freibauer et al., 2004). When establishing fast-growing woody crop
plantations, the impact on land use, biodiversity, soil, water, and landscape
must be considered (Pucka, Lazdina, 2013). All these aspects are essential for
plantations to be environmentally friendly and sustainable.

From an economic point of view, it is recommended to plant the plantations
in large continuous groups, reducing management costs. It is recommended to
establish the plantations as close as possible to the final consumer to reduce
transport costs. The plantations are managed for many years, and the machinery
is mainly used for installation and harvesting. (Dimitriou, Rutz, 2014). After
finishing growing fast-growing woody crops, returning the agricultural land
used in plantations to traditional crop production is possible.

1.3. Fast-growing woody crop plantation definitions and historical
development

In different information sources, fast-growing tree plantations are called
differently: short-cut tree plantations, intensive short-cut tree management,
short-cut forestry, short-cut plantations, intensive tree plantations, intensive
plantation management, forest tree intensive management, SRC plantations,
SRF plantations, agroforestry plantations (Dickmann, 2006).

Latvian regulatory enactments use the term — woody crop plantations (Law
on Agriculture and Rural Development, 2004, Amelioration Law 2010) and
short-rotation coppice what describes as woody crop cultivation on agricultural
land (Direct Payments ..., 2015). The EU Regulation (1305/2013/EC) refers to
the term agroforestry system, defined as a land-use system in which trees are
grown on agricultural land.

In the international literature, fast-growing woody crop plantations are
considered a type of agroforestry in which trees are planted on agricultural
land. Agroforestry is defined differently in different literature sources.
P.K.R. Nair (1993) defines agroforestry as the deliberate or sequential
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cultivation of trees and crops and/or animals on the same land unit. In the EU
context, agroforestry is a land-use system in which trees are grown on
agricultural land (Official Journal of..., 2013). The EU's multilingual dictionary
(EuroVoc) defines agroforestry as the simultaneous cultivation of trees and food
crops and/or livestock on the same plot of land. According to the definition of
the European Agroforestry Federation, agroforestry is the simultaneous
maintenance of trees, crops, and animals on a single unit of land.

The Law on Agriculture and Rural Development (2004) defines woody crop
plantations as perennial plantations (excluding ornamental trees, orchards, and
nurseries) established for particular purposes and regularly on agricultural land
with a maximum growing cycle of up to 15 years, after which the plantations
are regenerated with woody crops, or used in agriculture crop growing. The
establishment of tree plantations on agricultural land is permitted if it complies
with the requirements specified in the spatial development planning documents
and if the relevant territory is not included in the state register as a specially
protected habitat. Plantations are established in ameliorated areas under the
requirements of the Amelioration Law (2010).

Historically fast-growing woody crop plantations have developed from
shoot forestry. Shoot forestry is a type of forestry in which deciduous stands are
regenerated from shoots (Bisenieks, 2005).

In Europe, the beginning of agroforestry is considered the Middle Ages,
when low-value forest stands were cut down, felling residues were burned, and
agricultural products were grown for a certain period, after which the forest
stand was restored. (King, 1987). In some cases, crops were grown together
with trees for a certain period, most often until the trees grew large enough and
began to shade the crops.

The first documented artificial hybridization of poplars took place in
London in 1912, resulting in new varieties. The first large-scale poplar breeding
program began in the United States in 1924 (Stout, Schreiner, 1933). In later
years, such programs have also been established in Canada and Europe.
Starting from the 21 century, woody hybrids are primarily used in all
fast-growing woody crop plantations.

In the Nordic countries, from 1980 to 1990, intensive research was
conducted on the possibilities of using grey alder and willow in the production
of wood chips (Daugaviete et al., 2015). The most widely used tree species in
fast-growing woody plantations is the willow. Willows show reasonable growth
rates in regions with shorter vegetation periods and higher moisture regimes. To
achieve maximum yields, the soil of the plantations must be well prepared.
Weed control and soil fertilization must be performed before planting.
Agrotechnical care of trees during the first years of planting should be done
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(Mosiej et al., 2012). Fast-growing woody plantations can be grown in different
climatic conditions and different soils.

Willow cultivation in plantations in Europe began in the first half of 19t
century, mainly due to the high demand for wicker baskets. (Kuzovkina et al.,
2008). The establishment of fast-growing woody crop plantations for
commercial purposes in Europe began in the 1960°’s. Mostly, plantations are
used as energy wood plantations, from which fuel material is obtained, which is
used to produce electricity and heat. In Europe, deciduous trees are used in
fast-growing woody crop plantations, as the plantations are regenerated with
shoots. The most common planting lifespan is 1-20 years, in some cases up to
25 years, which brings this management model closer to agriculture than
forestry, which has significantly longer lifespans.

The initial establishment of plantations is related to agricultural machinery
(soil preparation, fertilization, planting), while tree care and harvesting are
related to forestry activities and the use of forest machinery. The end product
that is wood chips or timber, is more forestry products than agriculture.

Research on fast-growing tree woody crop plantations is carried out in
many countries: Sweden, United Kingdom, Ireland, Poland, Estonia, Denmark,
United States of America (Weih, Nordh, 2005; Mola-Yudego; 2010; Mola-
Yudego; Gonzalez-Olabaria, 2010). The studied tree species (aspen, poplar,
willow) differ from country to country, but the main research topics related to
the cultivation and use of fast-growing woody crops in energy are very similar.
Technological developments and renewable energy policies have generated
interest in fast-growing woody crop plantations as a renewable energy resource
that could be used more in the future.

1.4. Documentary base for the fast-growing woody crop plantations
biomass usage in renewable energy production in Latvia

Renewable energy production from biomass is affected by conventions,
international agreements, EU directives and regulations, laws of the Republic
of Latvia, regulations of the Cabinet of Ministers, policy planning documents,
and programs.

International conventions and agreements mark the chronological
development of international rules, beginning with individual rules for
protecting plant and animal species, followed by rules on human responsibility
for the protection, improvement, and preservation of the environment for future
generations and the rational use of renewable land resources.

Regulation of the European Parliament and the Council No. 1305/2013 on
support for rural development by the European Agricultural Fund for Rural
Development (EAFRD) and repealing Council Regulation No. 1698/2005 sets
out objectives for rural development, such as promoting the efficient use of
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resources, promoting the supply and use of renewable energy sources for the
bioeconomy, and promoting economic development in rural areas. The
production of renewable energy sources in fast-growing woody crop plantations
makes it possible to achieve part of the objectives set out in the regulation.

Directive (EU) 2018/2001 of the European Parliament and the Council on
promoting the use of energy from renewable sources, adopted in 2018, aims to
reduce emissions by at least 40% by 2030 compared to 1990 levels. The
directive provides more intensive energy use from renewable sources, including
increasing biomass production (including biomass from fast-growing woody
crop plantations).

In addition to the above-mentioned global and EU level regulatory
documents, Latvia's development planning documents and regulatory
enactments must also be observed when producing energy and managing
woody crop plantations.

Sustainable Development Strategy of Latvia until 2030 (Latvia 2030)
emphasizes that Latvia has enough renewables (wood, water, wind, biogas,
solar) to increase electricity produced from them. Wood biomass from fast-
growing woody plantations can help achieve the strategy's goals of ensuring the
country's energy independence by increasing the use of renewable energy
sources in electricity generation in cogeneration plants. The Latvian
Bioeconomy Strategy 2030 promotes and maintains employment and increases
the added value of products and exports in the bioeconomy sectors by 2030.
Agriculture and forestry, which are included in the group of primary production
of bio-resources, have been identified as one of the priority sectors to be
developed. The Latvian Bioecenomy strategy 2030 envisages increasing land
use efficiency in agriculture, involving about 400 000 ha of unused agricultural
land in production. These areas can be used for growing fast-growing woody
crop plantations without transforming the land into forest areas but preserving it
as agricultural land. One of the successful implementations of Latvia's strategy
to achieve climate neutrality by 2050 is sustainable land management and a
gradual transition from fossil energy resources to renewable resources using
wood biomass for energy production. The National Development Plan for
2021-2027 states that increasing energy security and reducing the country's
dependence on energy imports can be achieved by increasing the use of local
and renewable resources in energy production, including increasing the use of
biomass in energy production. In the Latvian National Energy and Climate
Plan 2021, one goal for achieving the long-term vision for 2030 is to reduce
fossil and unsustainable resources and replace them with renewable resources,
including biomass.

Energy Law (1998) defines biomass as one of the renewable energy
resources, one of the products that can be obtained from fast-growing woody
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plantations. The Forest Law (2000) stipulates that one of the forest types is
plantation forest, which is planted for particular purpose and registered in the
State Forest Register. Plantation forests are not subject to tree felling and
reforestation as specified in the Forest Law. Fast-growing woody crop
plantations, such as hybrid aspen, are grown as plantation forests if they are
grown for a longer period (15 to 20 years). The Law on Agriculture and Rural
Development (2004) defines woody crop plantations as perennial plantations
(excluding ornamental trees, orchards, and nurseries) established for particular
purposes and on a regular basis on agricultural land with a maximum growing
cycle of up to 15 years, after which the crop is restored, or the land is continued
to be used for other crops. The Amelioration Law (2004) defines the State
Limited Liability Company “Real Estate of the Ministry of Agriculture” as an
institution that issues technical regulations for planting woody crop plantations
on amelioration land reclaimed for agricultural use.

For the management of plantation forests, which is one of the types of
fast-growing woody crops, applies “Regulations for Reforestation and
Plantation Forest” No. 308. The Regulations prescribe the procedures for
afforestation, registration, management, and felling of plantations, as well as
tree species that are permitted to be grown in a plantation forest. Regulation
No. 834 “Requirements for the protection of water, soil and air from pollution
caused by agricultural activities” are binding if fast-growing woody crop
plantations are expected to be fertilized with sewage sludge, mineral fertilizers,
or digestate.

Normative and planning documents stipulate to support and promote the
production of renewable energy resources, including the production of wood
biomass in fast-growing woody crop plantations.

2. WILLOW, HYBRID ASPEN AND GREY ALDER
WOODY CROP PLANTATION GROWING MODELS AND
AGROTECHNOLOGICAL CRITERIA EVALUATION FOR

GROWING IN UNUSED AGRICULTURAL LANDS IN
LATVIA

The volume of the chapter is 19 pages, with 3tables and 5 figures.
Proposed thesis: Willow, hybrid aspen and grey alder are suitable woody crop
species to Latvian climatic conditions and agrotechnological criteria to be used
in fast-growing woody crop plantations in Latvia.

The second chapter evaluates and summarizes information on the types of
fast-growing woody crop plantations and their establishment's main principles.
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Models of willow, hybrid aspen, grey alder woody plantations and agro-
technological criteria for their establishment in Latvia are analyzed.

2.1. Willow plantations

Willows are considered one of the most promising species used in
fast-growing woody crop plantations on agricultural land in the Northern
European region (Hall, House, 1994). Plantations diversify the rural landscape
and show a positive CO- balance (Gonzalez-Garcia et al., 2012). Willows show
high yields and a relatively significant increase in biomass compared to other
tree species (Mola-Yudego, 2010). Willows are one of the most suitable
fast-growing woody species for biomass production, basket making, wicker
furniture, and urban landscaping. Willow plantations by type of use is shown in
Figure 1.

| Willow plantations l

Cutting/ wicker Energy wood Firewood
plantations plantations plantations
Rotation period Rotation period Rotation period

0-1 year 2-5 years 6-15 years
. . Firewood
Cuttings Wood chips -
Willow wickers Pellets W(;otflcinps
Willow bark Charcoal eets
Charcoal

Source: author's construction according to the used literature
Fig. 1. Willow plantation types according to usage.

Willow cuttings are used for the propagation and sale of planting material.
The rotation period of plantations usually does not exceed one year. The
selected willow varieties are certified by the Community Plant Variety Office
(CPVO) and are protected by Council Regulation No. 2100/94. Without a
breeder's permit, a willow grower is prohibited from producing seedlings,
producing seedlings for planting, improving the quality of seedlings, selling or
otherwise placing them on the market, storing and exporting them outside the
EU (Selekcionéto karklu stadmaterials..., 2017). In some cases, cuttings show
up to 20 times higher economic income than wood chips (Stolarski et al.,
2017). This willow plantation type is not widely practiced in Latvia.

Willow wickers are used to produce various wickerwork (furniture,
baskets, boxes) and decorative elements (fences, decorations, statues). Willow
wicker is grown for one year, harvested every autumn, and prepared for
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weaving during the winter. Harvesting takes place once a year, from late
autumn to early spring. Part of the collected material can be used as planting
material for new plantings or traded.

Willow energy wood plantations are the primary use of willow. Willows
are the most widely used tree species in energy wood plantations in Europe.
The main reasons for their mass use are high yields in a relatively short period
and simple and easy regeneration of plantations with shoots after biomass
harvesting (Perttu, 1999). Willow seedlings are planted once during the
plantation life. After each biomass harvest, they grow from stem shoots.
Planting density is 12 000 to 15 000 seedlings per hectare and rotation period 3
to 5 years (Helby et al., 2006). It is unnecessary to restore the planting after
each harvesting cycle. It occurs naturally with stem shoots (Lazdina, 2009).
Usually, the plantation is grown for 25 years. The average productivity of
willow plantations in Latvian conditions is 8-12 odt ha™* year, in some cases up
to 30 odt ha! year (Zalewski, Wagner, 2005; Lazdina, 2009, Mola-Yudego,
2010, Technical guide short..., 2010, Larsen et al., 2014). Studies show that
willow short rotation coppice growing is economically justified if the biomass
growth is at least 8-9 odt ha* year (Rosenqvist, Dawson, 2005). In recent years,
various willow clones have been tested in Latvia to select the most suitable
clones for Latvian conditions.

Willow plantations with a continuous area of more than 10 hectares are
harvested mechanized using combines, where harvesting and shredding
(chipping) take place simultaneously. The purchase or rental of such equipment
is usually expensive and not always available due to the small number of
available equipment and the time of use, which usually overlaps for many
plantation owners. Generally, such machines have a maximum tree diameter
(5-8 cm) that they can cut, limiting the growing time of plantations to 4 years.
In this method, biomass is usually not stored or dried in the field, so it is
realized with relatively high moisture content (Berhongaray et al., 2013). Such
machines' productivity can reach 25-35 tons of green biomass production per
productive machine hour (Spinelli et al., 2009; Schweier, Becker, 2012). Due to
the cost of purchasing equipment and high productivity, these machines are
recommended for use when the total planting area exceeds 300 ha (Scholz et
al., 2009). In Latvia, such machines are used in large willow plantations.

Willow plantations with a continuous area of less than 10 hectares are
usually harvested manually using hand tools (brush cutters). This method
involves harvesting, storing, and drying the biomass at the edge of the field and
then chipping it. Harvesting is done manually using brush cutters, which do not
impose restrictions on the trees' maximum diameter. Therefore, if it is not
possible to harvest the area after 4 years, it can be done later. Agricultural or
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forestry machinery is used to transport biomass to the edge of the field, and
chipping is performed with mobile chippers.

Willow firewood plantations are mainly used in Southern European
countries, less in Central and Northern Europe. No specialized equipment is
required for the establishment and management of plantations. Firewood is
obtained using the shooting method or the pruning method. In Latvian
conditions, willow firewood plantations are not practiced because willow
energy wood plantations are more economically justified.

In the Northern European region, willows are considered a promising
species for fast-growing woody crop plantations. Compared to other woody
species, willows show high biomass growth rates in a relatively short period.
Willow plantations for energy wood products are the most used plantation type
in Europe and the most suitable for Latvian conditions.

2.2. Hybrid aspen plantations

Plantations of hybrid aspen (Populus tremula L. x P. tremuloides Michx.) in
Latvian conditions can be used as short rotation coppice plantations where the
main product is wood chips, or as timber plantations where the main product is
pulpwood and saw logs.

Previous research on the cultivation of hybrid aspen on agricultural land in
Latvia shows an increase in biomass to 20 m® ha* of wood per year in 15 years
old plantations (Zeps, 2017). Depending on the type of use, hybrid aspen
plantations can be divided into energy wood, pulpwood, saw log or agroforestry
plantations, which are summarized in Figure 2.

| Hybrid aspen plantations l
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Pulpwood
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Saw log
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Agroforestry
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Rotation period
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1-15 years 10-15 years 15-25 years 25 years
Crop products
Pulpwood SLTIW logsd Saw logs
Wood chips Firewood Hpwoo Pulpwood
. Firewood -
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P Wood chips

Source: author's construction according to the used literature
Fig. 2. Hybrid aspen plantation types according to usage.

The main goal of energy wood plantations is to obtain as much biomass as
possible in the shortest possible time. To ensure maximum financial return, the
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rotation period of energy wood plantations is usually 10 to 15 years. More
often, 2400 to 4000 seedlings per hectare are planted, and planting occurs in
one row (Zeps, 2017). In hybrid aspen plantations in Sweden with a life span of
4 years, biomass growth reached 9 odtha*year (Rytter, 2006). In Latvia's
plantations with an initial density of 2500 trees ha'l, the average stock at age 10
was 160 m® ha'l, and the average stock of the 5 most productive clones reaches
230 m® ha (Zeps, 2017). In Latvia, hybrid aspen energy wood plantations are
not grown, mainly due to high planting material prices, making growing
economically unprofitable.

The hybrid aspen pulpwood plantation rotation period in Latvian
conditions is 10-15years, and the initial tree planting density is
1100-1600 trees ha* (Tulus et al., 2007; Rytter, Stener, 2012; Tullus et al.,
2012a; Zeps, 2017). Biomass increment 7-15odtha?year grown for
10-20 years (Technical guide short..., 2010). Hybrid aspen wood fibers form a
mechanically durable paper, which indicates the suitability of hybrid aspen
wood to produce high value added paper products (Zeps et al., 2012). Usually,
plantations' lifespan in Latvian conditions is 2 cycles, where the second is
restored with shoots. In Latvia's plantations with an initial density of 1100 trees,
the average stock at the age of 15 is 246 m® ha', and the average stock of the
5 most productive clones reaches 285 m® ha (Zeps, 2017).

The hybrid aspen saw log plantation rotation period in Latvian conditions
is 20 years, and the initial tree planting density 800 trees ha™. If it is planned to
grow saw log plantations with thinning, it is performed at the age of 15, and the
initial density is 1100 trees ha' (Zeps, 2017). Usually, the lifespan of
plantations is 2 cycles, where the second movement is restored with shoots. In
plantations grown in Estonia, biomass in 25 year old plantations reached
20m® halyear, in the same age plantations in Sweden on average
12 m3 ha! year (Beuker, 2000; Tullus et al., 2012a). Studies in Estonia show
that plantations of hybrid aspen reach the highest internal rate of return (IRR) at
26-34 years, if the initial planting density is 1300 trees per hectare (Tullus et
al., 2012b). In Latvian conditions, the highest return on investment is for saw
log plantations. In the management model, where plantations are cultivated
with thinning at the age of 15, timber sold from thinning covers 75% of the
establishment costs (Zeps, 2017). Saw log plantations are the most widely used
hybrid aspen plantation type in Latvia.

Agroforestry plantations is a form of biomass production that involves the
successive cultivation of grasses and trees in one area for a certain period. It
can be seen as a combination of forestry and agricultural practices in one area,
creating a productive land management system that provides an economically
sound, socially responsible, and environmentally friendly way of using the
land. According to Somaribba (1992), in order for a land use to be recognized
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as agroforestry, three primary conditions must be met: at least two biologically
interacting plant/tree species are grown on the area, at least one is a perennial
tree species, and at least one is an annual or a perennial plant species used for
the production of fodder, food or biomass. Agroforestry plantations provide an
opportunity to increase the total income by selling several products from one
unit of land (Feldhake et al., 2008). The main benefits are a better use of
resources, reduced competition for nutrients, and trees' ability to survive
periods of drought when planted with plants. (Bardule et al., 2013). Successful
planting requires good knowledge of agriculture and forestry and knowledge of
the characteristics of the species grown (Filius, 1982). The use of agroforestry
plantations allows to differentiate income, where in the first years it is possible
to earn income from plants, but income from wood sales is obtained later. In
Latvia, agroforestry plantations have been established only for scientific
research.

Hybrid aspens are recommended to be planted on abandoned and unused
agricultural land. Such lands tend to have high concentrations of nutrients from
past fertilization and can be successfully used by trees in the first years after
planting (Hoffman-Schielle et al., 1999; Ritter et al., 2003). Due to the previous
use of the land in agriculture, which includes regular tillage (plowing, discing,
harrowing, cultivation), the top layer is sufficiently loose and evenly mixed,
which is a prerequisite for the successful growth of aspens (Messing et al.,
1997; Wall, Heiskanen, 2003). In Latvia, unused agricultural land could be used
for biomass production by establishing hybrid aspen plantations. Previous
studies on hybrid aspen cultivation in Latvia show an increase in biomass to
20 m?® ha per year in 15 years old plantations, which confirms this tree species'
potential and makes these plantations suitable for growing in Latvia.

2.3. Grey alder plantations

Grey alder (Alnus incana L.) in the boreal forest zone is considered one of
the fastest growing tree species from which it is possible to obtain timber or use
it as a renewable energy resource production of energy wood (Daugaviete,
2010). In Latvia, grey alder is mainly grown on forest land, while agricultural
land is mainly cultivated with already forested grey alder areas.

Grey alder stands are characterized by the rapid wood mass increment in a
short period, high resistance to diseases, pests, animal damage, climate change,
and the ability to regenerate with shoots. These characteristics make this
species suitable for fast-growing woody plantations (Pregent, Camire, 1985;
Johansson, 1999; Daugaviete, 2006; Daugaviete, Daugavietis 2007; Daugaviete
et al., 2009; Uri et al., 2010; Daugavietis et al., 2011; Hytonen, Saarsalmi,
2015). Compared to other fast-growing tree species, grey alder can attract
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atmospheric nitrogen (Granhall, Verwijst, 1994), which reduces the intensity of
plantation fertilization.

Growing grey alder in plantations, three management scenarios are possible:
energy wood, pulpwood, and saw log plantations, shown in Figure 3.

Grey alder plantations

Energy wood
plantations

Pulpwood
plantations

Saw log
plantations

I

Rotation period

Rotation period

Rotation period

1-15 years 10-15 years 15-25 years
Saw logs
Pulpwood
Wood chips Firewood Pl_llpwood
Wood chips Firewood
‘Wood chips

Source: author's construction according to the used literature
Fig. 3. Grey alder plantation types according to usage.

It is recommended to plant grey alder in fertile clay and loamy soils, where
it shows high productivity, while it is necessary to avoid planting in moist and
poor soils, where it forms a bush (Ozols, Hibners, 1927). Tree growth is
influenced by planting density, mineral availability, water regime, and average
temperature (Bardulis et al., 2015). Grey alder plantations on agricultural land
are mainly used to produce energy wood (wood chips) and pulpwood, less for
saw logs.

In Latvia, wood chips from grey alder are primarily obtained from
overgrown agricultural lands by cleaning them or logging residues after the
main felling in forest lands. By changing the number of trees planted,
plantations can be used to produce energy wood or pulpwood. If pulpwood is
grown in the plantation, then assortments that do not meet pulpwood standards
can be used as energy wood. Large-scale, purposefully established grey alder
plantations on agricultural land in Latvia in 2020 have been established on
small (less than 50 ha) areas.

Research on the use of grey alder in woody plantations in Latvia was first
started in 1978. The research compared different methods of plantation
fertilization, soil preparation, and planting material cultivation. The research
was discontinued after the first results were obtained and was not continued
(lgaunis, 1982; Katkevich, 1985; Katkevic, Lukashunas, 1986). In the
plantations established on agricultural land in 2008, after the first two years, it
was found that the type of containers used for growing the planting material
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significantly affects the growth rates of the trees. (Liepins, Liepins, 2010). In
the first 3-4 years of planting, faster plant growth is essential to ensure that the
plantations are better preserved and not overwhelmed by the surrounding
grasses.

From 2005 to 2009, Latvian State Forest Research Institute “Silava”
(LSFRI Silava) carried out research to test the suitability of grey alder for
energy wood production with different life spans on agricultural lands (5, 10,
and 15 years). In Latvian conditions, the dry biomass of annual shoots in forest
lands reaches 1.3-3.2 t ha, but of biennial 3.4-5.5tha? (Daugaviete et al.,
2009). In other studies, the dry biomass of 1 year old shoots is 0.9-7.7 t hat,
2 years old 2.2-23.6 t ha®, 3 years old 5.2-28.9 t ha%, 4 years old 7.3-57.4 t ha*
and 5years old 15.2-64.4 tha' (Daugaviete, 2011). Depending on the soil
fertility, the stock of overgrown agricultural land in 5 years old plantations is
8-32m*ha! (20-97.5m® of wood chips), 10years old 20-102 m®ha'
(50-255 m® of wood chips), and 15 years old 34-178 m® ha’ (85-445 m3 of
wood chips). The number of trees in 5 years old plantations was 4000-10 000,
10 years old 2339-5192, and 15 years old 1709-3539 (Daugaviete et al., 2015).
The studies confirmed the suitability of grey alder for use in fast-growing
woody plantations on agricultural land.

At the age of 20, the average growth of wood decreases (Aossar et al.,
2012). Therefore, for the production of energy wood, it is recommended to
harvest at the age of 15-17, where the number of trees should exceed
3000 trees ha (Uri et al., 2008; Miezite, Dreimanis, 2013; Klovane, 2015).
This number of trees is optimal in plantations established on overgrown
agricultural lands during the initial thinning of plantations. In purpose-built
plantations that provide for the use of specially grown planting material, the
number of trees at the age of 15-17 usually does not exceed 2000 trees ha'.

When choosing to grow grey alder for pulpwood and saw logs, the optimal
rotation period should not exceed 20-25 years. Biomass growth in such
managed areas reaches 6-10 odt ha year (Technical guide short..., 2010).
Plantations should be maintained by the age of 5, and the number of trees left
after maintenance should be 2000 trees per hectare (Johansson, 1999; Uri et al.,
2014). To establish a plantation on agricultural land, the minimum number of
trees must be 800 trees per hectare (Forest Restoration, Forest..., 2012). In
studies in Scandinavia and the Baltic States, the wood stock in 15-20 years old
stands is 98-226 m® ha'* (Aosaar et al., 2012). In Latvia, in grey alder stands on
forest lands, the wood stock at the age of 40 can reach 410 m® hal (Miezite,
Dreimanis, 2013) and at the age of 25 can reach 250-400 m® ha?, where
50-70% of the wood is timber (Daugaviete, Daugavietis, 2008).

Some studies show that grey alder is not suitable for a very short rotation
period and the optimal growing period is 20 years (Hytonen, Saarsalmi, 2015),
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while in other studies, high wood growth also remains after 20 years (Uri et al.,
2014). In Latvian conditions, the rotation period of plantations should not
exceed 30 years.

Grey alder plantations on agricultural lands are mainly used in the
production of energy wood and pulpwood, less in the production of saw logs.
At the beginning of 2020, purposefully planted grey alder plantations on
agricultural lands have been established primarily on areas intended for
scientific purposes. The information obtained in the research carried out by
Latvia and other countries concludes that grey alder is a suitable tree species for
fast-growing woody crop plantations on agricultural lands.

2.4. Evaluation of agrotechnological criteria for the establishment of
fast-growing woody crop plantations

To successfully establish fast-growing woody crop plantations, it is
necessary to consider some criteria that may affect the successful establishment
of plantations. The criteria allow selecting the most suitable tree species in the
specific area where the plantations are planned and checking whether the
selected woody crop species are suitable for growing in the specific area.
Criteria related to meteorological factors are essential to ensure plant viability
and seedling growth. Criteria related to the area's location and condition are
essential to predict plantations' economic return, the viability of plantations,
and stable biomass growth. Management criteria are essential to select the
species of woody crops and plantation type in a given area.

Areas with an average annual air temperature of 7°C and an average
temperature in vegetation time of more than 13°C are ideal places for willow,
hybrid aspen, and grey alder plantations (Technical guide short..., 2010). The
average annual air temperature in Latvia, according to the information provided
by the Latvian Environment, Geology and Meteorology Center (LEGMC), is
5.9°C.

Meteorological and soil characteristics criteria are the primary determinants
of fast-growing woody crop growth. These criteria must be considered when
choosing the plantations' location and the most suitable woody crop species.

Water regime and rainfall in the area are essential factors in the successful
cultivation and management of plantations (Zalitis, 2005). Suitable annual
rainfall for willow and hybrid aspen plantations is 600-1000 mm per year and,
during the growing season, over 300 mm. For grey alder, the annual rainfall
should be above 1000 mm and during the growing season above 480 mm
(Lazdin$ et al., 2005; Technical guide short..., 2010). According to the
information provided by the LEGMC, the average annual rainfall in Latvia is
600-700 mm.
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Plantations can be planted in clay and sandy soils. Soils with a well-formed
grainy structure are suitable, while unstructured and massive (dense) soils
should be avoided (Lazdins$ et al., 2005). Soils with shallow groundwater levels
are unsuitable (Growers guide to..., 2006). Suitable soil acidity (pH) for
plantations is from 5.5 to 8 (Lazdins et al., 2005; Growers guide to..., 2006). A
pH of 5.5-6.5 is suitable for willow plantations, 5.5 for aspen, and 4.5 for grey
alder (Technical guide short..., 2010). In general, climatic conditions and soils
are suitable for growing fast-growing woody crops in Latvia.

When setting up a plantation, the terrain of the area must be considered. To
ensure safe biomass extraction, the field's slope should not exceed 7-10% and
the area should be flat, without large depressions (Growers guide to..., 2006).
Areas with a high slope are not suitable for large-scale willow plantings when
planting, and harvesting is carried out mechanized, especially in wet conditions,
making it difficult for the mowing tractor and chipper to move. Willow
harvesters cannot work if the slope exceeds 15% (Lazdin§ et al., 2005;
Schweier, Becker, 2012a). In plantations where the main product is timber and
forest machinery is used, the area's slope may exceed 10% (Schweier, Becker,
2012b). The plantation can be established in areas with high stoniness. If
possible, large stones that may interfere with the plantation management are
recommended to be removed before planting.

The agricultural land quality depends on soil type, soil mechanical
components, bedrock, soil acidity, drainage system, stoniness, and relief. The
weighted average quality assessment in Latvia is 38 points (maximum
100 points), which is considered the minimum fertility level of agricultural land
to ensure commercially viable agriculture. Of all agricultural land, 41% are
areas with fertility below 35 points and 4% areas with fertility above 55 points
(Zemes politikas plans..., 2016). According to experts, agricultural land
afforestation is desirable in areas where quality assessment is lower than
25 points (Ex-ante noveértgjums Lauku..., 2013).

A larger continuous plantation is more economically advantageous, and the
minimum recommended willow plantation is 3-5 ha, preferably 10 ha (Lazdins
et al., 2005; Growers guide to...,, 2006). The use of smaller plantations is
justified when the plantations are located close to each other or trees with a
more extended rotation period (10-25 years) are grown in them.

To improve the plantations' productivity, it is recommended to improve the
soil before planting and after harvesting. During one year of growing willow
plantations consume on average 60-100 kg of nitrogen (N), 10-15kg of
phosphorus (P) and 35-50 kg of potassium (K). To improve the productivity of
plantations, the recommended fertilizer doses are 100-200 kg N, 20-40 kg P and
100-200 kg K per hectare per year (Lazdina, Lazdins, 2008). A dose of
3-5years is included in one fertilization time (Lazdin§ et al., 2005). It is

85



recommended to perform soil analyzes before planting to determine the exact
fertilizer rates. The most widely used improvers in plantations are mineral
fertilizers, stabilized wood ash and sewage sludge. Transport distance should
not exceed 50 km (Lindh et al., 2003), except for mineral fertilizers, which are
more compact to transport than sewage sludge and wood ash.

Labor in plantation maintenance is needed periodically and is not needed
full time. Soil preparation before planting is no different from traditional
agricultural tillage, so no additional staff training is required. Plantations
harvest during the winter, which allows the use of labor during periods when
traditional agricultural products are not produced.

The primary wood products from woody crop plantations are saw logs,
pulpwood, and wood chips. Saw logs are mainly used in wood processing
companies in Latvia, while pulpwood is exported. Wood chips are mainly used
in local boiler houses for the production of heat or electricity. The economic
return of plantations can be increased by reducing the distance of product
transportation. Willow plantations are recommended to be established within a
radius of 50 km from the place of consumption (Lazdina, Lazdins, 2008). For
longer rotation period plantations of 15-20 years, this distance can be up to
150 km.

Adherence to the criteria allows choosing the most suitable woody crop
species for the specific area and the most appropriate management system,
determining the plantations’ future economic viability.

3. WILLOW, HYBRID ASPEN AND GREY ALDER
WOODY CROP PLANTATION ECONOMIC EVALUATION
AND AMOUNT OF BIOMASS TO BE OBTAINED IN
POTENTIALAREAS IN LATVIA

The volume of the chapter is 47 pages, with 16 tables and 18 figures.
Proposed thesis: 1) Willow, hybrid aspen and grey alder fast-growing woody
crop plantations can be an economically justified way to manage unused
agricultural lands in Latvia. 2)In Latvia there are available unused
agricultural lands that are not suitable for growing agricultural crops but can
be used for obtaining wood biomass in fast-growing woody crop plantations,
increasing the share of renewable energy resources in the total energy balance
of Latvia.

In the third chapter willow, hybrid aspen and grey alder fast-growing woody
crop plantation growing models suitable for Latvian conditions are developed
and described. Economic calculations of plantation establishment,
management, and harvesting are described. Potential areas in Latvia's regions
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that would be suitable for establishing fast-growing woody crop plantations are
identified. The potential wood resource obtained if fast-growing woody
plantations grown in the potential areas has been calculated.

3.1. Evaluation of economic profitability for fast-growing woody crop
plantations in Latvia conditions

One of the efficient ways of managing non-used and abandoned agricultural
land in Latvia is establishing fast-growing woody crop plantations.

The accounting of short rotation woody plantations in Latvia started in
2010. Willow, aspen, and grey alder plantations are declared as short rotation
woody plantations if the rotation period does not exceed 5 years. The most
declared areas of short rotation coppice were registered in 2019, in total 874 ha,
where 622 ha of willow, 247 ha of aspen, and 5 ha of grey alder. Declared areas
have increased by 86.9% during the last 9 years (2010-2019), while during the
last 5 years (2014-2019) by 40.4%.

Some activities, such as planting site selection and soil preparation before
planting, do not differ between woody crop species and growing models. Other
activities: planting, management, biomass harvest, and replanting vary between
woody species and are described in the subchapters under the economic
assessment of tree species. Fast-growing woody crop plantation establishment
and management scheme is shown in Figure 4.
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Source: author's construction according to the used literature
Fig. 4. Fast-growing woody crop plantation establishment and management
scheme.
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The removal of vegetation should precede planting if the area has not been
used for agriculture for some time or is overgrown with shrubs. Such areas are
most often chosen for woody plantations, as established and cultivated
agricultural land is usually used to produce other agricultural crops.

The average soil preparation cost per hectare of fast-growing woody crop
plantations before planting in Latvia in 2015-2019 was 667.45 EUR ha™. In
2019, the soil preparation costs were 691.23 EUR ha*, which in comparison
with 2015 is +6.7%. Comparing the service prices in 2019 with the average
prices in 2015-2019, they are 3.7% higher, which is considered an insignificant
price rise. The calculations of the study use the average prices of agricultural
services in Latvia in 2015-2019. The costs of planting are met once during the
cultivation of the plantations.

3.1.1. Willow plantation economic evaluation

When establishing willow plantations, after selecting the area's location and
soil preparation, the area is planted. Site planting includes planting material
(seedling) and planting costs. It is recommended to plant by hand in small areas
(up to 1 ha). In larger areas, a planting machine or other equipment adapted for
planting willow cuttings should be used. The calculations assume that
13 000 seedlings are used to plant one hectare, which is the optimal number of
seedlings in Latvian conditions.

The total cost of installing one hectare of willow plantations is 865.00 EUR,
of which 650.00 EUR (75%) is the cost of planting material and 215.00 EUR
(25%) is the cost of planting service. In planting, selected cuttings are used, and
planting occurs using mechanized planting equipment.

In Latvia, it is possible to use an extensive or intensive plantation
management model in willow plantations.

The extensive willow management model is used in areas with a total area
size up to 5 hectares or in cases where harvesting techniques are not available.
The plantation life span is 25 years, one rotation period is 4 years, the first
harvest is obtained in the 5" year of the plantation, and 6 biomass harvests are
carried out. The area is fertilized before planting with fertilizers and is not
fertilized during further management of the plantation. Plantation harvest can
be done by hand or using a harvesting machine. It is possible to receive a single
area payment (SAP) and greening payment (GP) for growing willow
plantations.

The intensive willow management model is used in areas with a total area
size of over 5 ha. Intensive management is used if harvesting techniques are
freely available or there is a large concentration of small areas (distance
between different willow plantations up to 5 km). The plantation life span is
25 years, one rotation period is 3 years, the harvest is obtained in the 4™ year of
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the plantation, and 8 biomass harvests are carried out. In an intensive willow
management model, biomass harvest is done by special harvesting machines. It
is possible to receive a single area payment (SAP) and greening payment (GP)
for growing willow plantations.

The real estate tax (RET) included in the calculations is 7.67 EUR hal per
year. The calculations of the study assume that the land is owned and the land
rent is not paid. The plantation administrative costs are 5.00 EUR ha™ per year.

In willow plantations, trees grow in rows, which facilitates their harvest
compared to naturally overgrown areas, where trees grow chaotically
(Sarmulis, Seveljevs, 2015). In order to obtain willow biomass in Latvia, the
manual harvesting method or the mechanized harvesting method is used.

The manual willow biomass harvesting method is used in small
plantations with a total continuous area of up to 5 hectares. Willow moving is
done using handheld power tools— chainsaw or brushcutter. The trunks'
transport to the edge of the field is performed using a small class forestry
tractor or an adapted agricultural tractor with a trailer adapted to transport the
trunks. Trunk chipping is performed on the field's edge with mobile chippers,
filling the biomass into delivery machines. Extensively managed plantations
use the manual willow biomass harvesting method.

The mechanized willow biomass harvesting method is used in plantations
with a total continuous area of more than 5 hectares. In harvest, specialized
harvest machines are used, where the moving is carried out together with
chipping. The chipped biomass is stored in open piles on the edge of the field
for some time, where it dries before further transportation. Intensively managed
plantations use the mechanized biomass harvesting method.

With mechanized willow biomass harvesting method, biomass harvest cost
is 3.00 EUR loose m®, while using the manual biomass harvesting method
4.19 EUR loose m®, which is 43% more. Both willow biomass harvesting
methods can be combined in areas where parts of the area cannot be harvested
with a specialized harvester machine due to excessive moisture, large trunk
diameter, stoniness, or other conditions.

In the extensive model, the biomass increase in one year is 7 odt ha*, which
is 54.01 loose m® ha! of wood chips. Willow mowing occurs once in 4 years,
where the total amount of wood chips in one mowing is 216.05 loose m3 ha.
In total, there are 6 harvests during plantation lifespan, where the total amount
of wood chips obtained is 1296.30 loose m® ha™.

In the intensive model, the biomass growth in one year is 8 odt ha™*, which
is 61.73 loose m? ha'* of wood chips. Annual biomass increase in the intensive
management model is higher than in the extensive model, as the plantations are
fertilized with wood ash after each biomass harvest, promoting the growth of
biomass. Willow mowing occurs once in 3 years, where the total amount of
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wood chips in one mowing is 185.19 loose m® ha'l. In total, there are 8 harvests
during plantation lifespan, where the total amount of wood chips obtained is
1481.48 loose m® ha',

The highest costs in both models are harvesting costs, 67% in the extensive
model and 58% in the intensive model. Studies by other authors have found
that willow harvesting costs account for 35 to 65% of the plantation cost during
their lifetime (Schweier, Becker, 2012a; Ehlert, Pecenka, 2013).

The selling price of wood chips in the calculations is 9.38 EUR loose m?,
the average purchase price for wood chips in 2015-2019 in Latvia (Koksnes
cenu datu..., 2015-2019). The projected cash flow of willow plantations during
their lifespan is the difference between income and expenses, to which a
discount rate of 7.63% is applied. The discount rate used in the calculations is
applied according to the Treasury discount rate calculator according to the
following parameters — type of transaction: “Determination of the fair value of
long-term investments”; type of economic activity: “Livestock/agriculture”;
currency: Euro; period: 4" quarter of 2019 (Diskonta likmes, 2020). To better
compare the two willow plantation models, the cumulative Net Present Value
(NPV) cash flow is shown in Figure 5.
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Source: author's construction
Fig. 5. Willow plantation cumulative NPV cash flow during plantation lifespan in
Latvia on average in 2015-2019, EUR ha™.

Applying the discount rate of 7.63%, the cumulative NPV cash flow for
extensively managed willow plantations during their lifetime is
1561.91 EUR ha!, while for intensively managed willow plantations
2576.64 EUR ha*, which is 65% more. Comparing willow plantation models,
intensively grown willow plantations show a higher cumulative NPV cash flow
over their lifetime.

Several authors (Kuemmel et al., 1998; Goor et al., 2000; Webb et al., 2009;
Konstantinaviciene et al., 2020) have used the NPV method to characterize
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different types of biomass production plantations. When choosing between
different alternatives, preference is given to the project with the highest NPV
value. When evaluating willow cultivation models during their lifespan
(25 years) according to the NPV method, both models show a positive NPV
value, which indicates a return on initial investment when choosing to grow
willow plantations.

The payback period, NPV, and internal rate of return (IRR) were calculated
for evaluating and comparing willow plantation management models, shown in
Table 1.

Table 1
Willow plantation economic indicators during plantation lifespan of 25 years in
Latvia in 2015-2019

Willow plantation models Payba;/c;l;lzerlod, NPV, EUR ha'l IRR, %
Extensive management model 8.9 1561.91 15.0
Intensive management model 6.8 2576.64 19.3

Source: author's calculations.

The intensive management model shows a faster payback period of
6.8 years, which is 2.1 years faster than the extensive model of 8.9 years. A
faster payback period guarantees a faster return on investment, which is an
essential factor when choosing to set up fast-growing woody crop plantations or
choosing a willow plantation management model. For both willow models, the
payback period is shorter than the growing time of willow plantations
(25 years), which indicates the economic profitability of willow plantations.

According to Vandenhove et al. (2002) and Tharakan et al. (2005), when
evaluating fast-growing woody plantations in parallel with the value of NPV, it
is useful to calculate the IRR. The value shows at which discount rate NPV = 0.
The results show that the lowest discount rate at which it pays to install
intensively managed plantations in Latvia is 19.3%, and extensively managed
plantations 15%.

To compare different variable's effects on NPV value, sensitivity analysis
was done. In both willow management models, the most significant impact on
the NPV value is the price of wood chips and the annual increase in biomass. In
order to reduce the NPV value of plantations to 0.00 EUR ha, which would
mean that income and expenses during planting are the same, the price of wood
chips in the extensive planting model should decrease by 34.2% and be
6.18 EUR loose m?, while in the intensive cultivation model it should decrease
by 47.7% and should be 4.92 EUR loose m® instead of the current
9.38 EUR loose m®. The second most important variable in both plantation
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models is the annual biomass increase. This variable depends on the yield of
willow clones and the management of plantations. By choosing certified willow
planting material (cuttings) and managing the plantations properly, the annual
increase in biomass must be sufficient to not fall to the point where the
economic return on the plantations is negative.

At the end of the plantation lifespan, the area can be returned to other crops
by recultivation, or willow cultivation can be continued by replanting.

3.1.2. Hybrid aspen plantation economic evaluation

One of the most promising tree specie in fast-growing woody crop
plantations in the Baltic region is hybrid aspen (Populus tremula L. x
P. tremuloides Michx.), where they show high biomass increments planted on
abandoned agricultural lands (Tullus et al., 2012a). The study analyzes
3 different hybrid aspen cultivation models: hybrid aspen woody and
agroforestry plantations and plantation forest.

The rotation period of the hybrid aspen woody plantation is 15 years (the
plantation is grown with 2 rotations), and the total lifespan of the plantations is
30 years, after which the plantation is renewed. Plantations are grown to obtain
pulpwood, firewood, and wood chips.

The rotation period of the hybrid aspen agroforestry plantation is
15 years (the plantation is grown for 2 rotations), and the whole plantation
lifespan is 30 years, after which the plantation is renewed. Agroforestry
plantation involves growing trees and grasses simultaneously in the same area
for a certain period. After a certain period, usually 5 years, the grasses are not
reseeded, and only trees are grown till biomass harvest. For the first 5 years of
the study, reed canary grass (Phalaris arundinacea L.) is grown together with
hybrid aspen, seeds harvested and sold.

The rotation period of the hybrid aspen plantation forest is 20 years (the
plantation is grown for 2 rotations), and a total plantation lifespan is 40 years,
after which the plantation is renewed. It is impossible to receive SAP and GP
payments for growing plantations if registered as a plantation forest, but no
RET has to be paid because the plantation is qualified as forest young stand.
The timber is harvested using forestry machines. Plantations are grown to
obtain saw logs, pulpwood, firewood, and wood chips.

The calculations in the study assume that the land is owned and no rent is
not paid. The administrative costs in the study are assumed to be
5.00 EUR hat. The methodology for calculating RET is described under willow
management and is 7.67 EUR ha.

The cultivation of hybrid aspen woody plantations and plantation forests
generates income from the sale of timber. When growing agroforestry
plantations, in addition to the sale of wood, the income for the first 5 years is
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obtained by selling reed canary grass. In woody and agroforestry plantations for
the first 5 years at the beginning of the rotation period, revenues are also
received from SAP and GP payments, while support payments for hybrid aspen
plantation forests are not received. To better compare the hybrid aspen
plantation models, the cumulative Net Present Value (NPV) cash flow is shown
in Figure 6.
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Fig. 6. Hybrid aspen plantation cumulative NPV cash flow during plantation
lifespan in Latvia on average in 2015-2019, EUR ha™.

Applying the discount rate of 7.63%, the cumulative NPV cash flow over
the plantation lifespan of the hybrid aspen woody plantation is
-1184.63 EUR hal, the plantation forest is -484.22 EURha'! and the
agroforestry plantation is 215.31 EUR ha?, which is the only type of hybrid
aspen plantation showing positive cash flow. Under the current circumstances,
when the average service and sales prices for 2015-2019 are used, aspen woody
plantations and plantation forests are not economically justified and make it
necessary to evaluate the usefulness of growing such plantations from the
economic point of view.

The payback period, NPV and IRR were calculated for evaluating and
comparing hybrid aspen plantation management models, shown in Table 2.

Hybrid aspen plantation economic indicators during plantation lifespan in J:PJ?aZ
in 2015-2019
Hybrid aspen plantation models peri?))g,)?/cel;rs ELIIIII?D \r?a'l IRR, %
Hybrid aspen agroforestry plantation 174 215.31 9.1%
Hybrid aspen plantation forest No payoff -484.22 6.4%
Hybrid aspen woody plantation No payoff -1184.63 2.6%

Source: author's calculations.
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Hybrid aspen plantation forests and woody plantations do not earn the funds
invested in their establishment, but the payback period of hybrid aspen
agroforestry plantations is 17.4 years. This is possible due to growing reed
canary grass parallel to trees in the first 5 years, where additional income is
generated from the grass seed sales. This income can be obtained at the
beginning of the plantation lifespan, so that part of the investment can be
recouped quicker than in traditional tree growing where the first income is after
15-20 years.

The hybrid aspen agroforestry plantation shows a positive NPV value of
215.31 EUR ha?, which indicates the recovery of the initial investment by
choosing to grow agroforestry plantation using a discount rate of 7.63%. The
woody plantation and the plantation forest show a negative NPV value, which
means that these plantations' cultivation is not economically justified.

The calculated IRR value concludes that the lowest discount rate at which it
pays to establish agroforestry plantations is 9.1%, plantation forests 6.2% and
woody plantations 2.6%. In Estonian hybrid aspen plantations IRR ranges from
5.7-8.1%, while in Sweden, around 10% (Rytter et al., 2011; Tullus et al.,
2012b). The obtained results state that the cultivation of hybrid aspen
plantations in the Nordic countries is an economically viable use of agricultural
land.

Hybrid aspen plantation forest growing can be profitable if SAP and GP
payments can be received for the entire lifespan. If so, then the NPV of the
plantation forest during their lifespan would be 882.20 EUR ha, and the
payback period would be 19.7 years. If hybrid aspen woody plantations receive
SAP and GP support payments all growing period, the NPV value would still be
negative -503.27 EUR ha!, which indicates that even after receiving support
payments, woody plantation cultivation is not profitable.

To compare different variable's effects on NPV value, sensitivity analysis
was done. One of the main variables influencing the value of NPV and the
economic viability of hybrid aspen plantations is the timber selling price. For
plantations to become economically profitable and the NPV value to reach
0.00 EUR ha! (negative in the base model), the price of timber in the woody
plantation model should increase by 64.4%, while in the plantation forest model
by 16.2%. In 2015-2019, the average timber price has increased by 19.6%,
reaching its highest point in 2018. Future increases in timber price are possible
and are determined by several factors such as economic downturn, prices of
substitutes (cement, metal), climate change, construction industry stagnation,
changes in oil prices, and restrictions on felling (Suchomel et al., 2012).

The most significant impact on the NPV value from costs is timber
harvesting, consisting of timber preparation, delivery, and transport. According
to the CSB database information, the costs of timber harvesting in 2015-2019
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have increased by 5.9%, which can be considered a slight increase in the five
years. The cost of harvesting timber in the future can be influenced by several
factors, such as fuel price, labor costs, and timber prices (Fulvio et al., 2017).

The increment of wood biomass has a significant impact on the value of
NPV. It is possible to increase wood biomass increment in plantations by
performing proper planting, tree protection, fertilizing plantations and selecting
hybrid aspen clones suitable for the specific area.

At the end of the plantation lifespan, usually 30-40 years, the area can be
returned to other crops by recultivation, or hybrid aspen cultivation can be
continued by replanting.

3.1.3. Grey alder plantation economic evaluation

Grey alder is considered a suitable tree species for Latvia's climatic
conditions, which can be used in fast-growing woody crop plantations on
non-used agricultural lands (Daugaviete, 2010). Plantations can be used to
grow energy wood, firewood, or pulpwood. Grey alder grows rapidly in the
first 10-15 years. It is recommended for energy wood and timber r production
to keep rotation periods 10-15 years (Lazdin$ et al., 2011; Miezite, Dreimanis,
2013). The study analyzes woody and energy wood plantation models.

The rotation period of the grey alder woody plantation is 15 years (the
plantation is grown for 2 rotations), and the total lifespan of the plantations is
30 years, after which the plantation is restored. Plantations are grown to obtain
pulpwood and firewood.

The rotation period of the grey alder wood energy plantation is 15 years
(the plantation is grown for 2 rotations), and the total lifespan of the plantations
is 30 years, after which the plantation is restored. Plantations are grown to
obtain wood chips.

The calculations of the study assume that the land is owned and the land
rent is not paid. The administrative costs in the study are assumed to be
5.00 EUR ha' per year. The REN calculation methodology is described for
willow management and is 7.67 EUR ha.

Applying a discount rate of 7.63%, the accumulated NPV cash flow over a
lifespan for a grey alder woody plantation is -490.84 EUR hal, and for an
energy wood plantation -596.14 EUR ha. The performed calculations allow us
to establish that regardless of the type of wood product (timber or wood chips),
Grey alder plantations show a negative cash flow.

Both models of grey alder plantation do not earn money invested in
establishment, management and harvesting. For both plantation models, the
NPV value is negative, which means that these plantations are not economically
justified. Cumulative NPV cash flow is shown in Figure 7.
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Fig. 7. Grey alder plantation cumulative NPV cash flow during plantation lifespan
in Latvia on average in 2015-2019, EUR ha™.

The payback period, NPV, and IRR were calculated for evaluating and
comparing hybrid aspen plantation management models, shown in Table 3.

Table 3
Grey alder plantation economic indicators during plantation lifespan in Latvia in
2015-2019
. Payback period, NPV, o
Grey alder plantation models years EUR hat IRR, %
Grey alder woody plantation No payoff -490.84 4.3%
Grey alder energy wood plantation No payoff -596.14 3.1%

Source: author's calculations.

The calculated IRR value concludes that the lowest discount rate at which
pays to grow woody plantations is 4.3% and energy wood plantations 3.1%,
which is at a rate of 44% and 59% lower than the discount rate of 7.63% used
in the calculations.

Assuming that it would be possible to receive SAP and GP support
payments (together 110.07 EUR ha per year) for the entire lifespan of grey
alder plantations, the NPV wvalue for woody plantation would be
190.51 EUR ha?, while energy wood plantations 85.22 EUR ha, which would
make plantations profitable. Consequently, only by granting support payments
for the entire plantation lifespan, plantation growing becomes profitable
without changing other factors.

To compare different variable's effects on NPV value, sensitivity analysis
was done. In both grey alder plantation cultivation models, one of the main
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variables influencing the NPV value and plantations' economic viability is the
selling price of timber and the selling price of wood chips. The assortments of
timber that are grown in the grey alder plantation are pulpwood and firewood.

From 2015 to 2019, the average price of pulpwood had increased by 8.5%,
reaching the highest point in 2018, when pulpwood's price was 38.15 EUR m?,
compared to 25.59 EUR m?® in 2015, which was a 43% price increase. The price
of firewood in 2015-2019 had increased by 24%, reaching the highest point in
2018, when the price of firewood was 28.22 EUR m?, which compared to 2015
was a 29% price increase. For the NPV value in grey alder plantations to reach
0.00 EUR ha', the price of timber should increase by 36.7%. Such a scenario,
assuming changes in pulpwood and firewood prices for the last 5 years
(2015-2019), is considered unlikely.

The price of wood chips in 2015-2019 had increased by 33%, reaching the
highest point in 2018, when its price was 11.53 EUR loose m3, which compared
to 2015 was a 38% price increase. For the NPV value of grey alder energy
wood plantations to reach 0.00 EUR ha?, the price of wood chips should
increase by 41%. Such a scenario, assuming changes in wood chip prices over
the last 5 years (2015-2019), is considered possible but unlikely.

Of the costs, the most significant impact on the NPV value of grey alder
plantations is timber harvesting costs, which in 2015-2019 have increased by
5.9%, which the author considers a slight increase.

The income of grey alder plantations can be increased by growing more
wood in a shorter period. It is possible to increase wood biomass growth in
plantations by carrying out proper planting and fertilizing the area.

At the end of the plantation lifespan, usually 30 years, the area can be
returned to other crops by recultivation, or grey alder cultivation can be
continued by replanting.

3.2. Potential areas, amount of biomass and economic value to be obtained
in plantations of fast-growing woody crop species in Latvia

According to the author's calculation, the potential areas for growing
fast-growing woody plantations are agricultural land with soil fertility
< 25 points, they do not receive SAP and GP payments, on them are not mature
trees, they are not in the protected areas marked in the OZOLS database, they
are not in 10 m buffer zones and they are of regular shape. The total amount of
such areas in Latvia in 2018 was 186 100 hectares.

The potential areas that could theoretically be used for growing
fast-growing woody crop plantations in agricultural lands were calculated using
the geospatial data processing method, which is graphically represented in
Figure 8.
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Fig. 8. Representation of the calculation of potential areas for the establishment of

fast-growing woody crop plantations in Latvia in 2018.

The potential areas that could be used for growing fast-growing woody crop
plantations in unused agricultural lands, distributed in 102 counties, are shown

in Figure 9.
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Fig. 9. Potential lands for fast-growing woody crop plantation establishment in
Latvia, 2018.
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The largest potential areas for establishing fast-growing woody crop
plantations are in Rézekne and Daugavpils counties, where the total potential
areas are > 7500 ha, and in Madona, Balvi, Ludza, and Altiksne counties with a
total area of 5000-7000 ha in each county. The author assumes that not all
potential areas are available for planting. For example, on lands are crops for
which no SAP and GP application has been submitted. The location of potential
areas in Latvia's regions indicates the concentration of areas in Latvia's eastern
part, less in the central part.

The distribution of potential areas for establishing fast-growing woody crop
plantations in classes according to the continuous size in 2018 is summarized in
Table 4.

Table 4
Potential areas for planting fast-growing woody crop plantations divided in classes
according to the continuous area in Latvia in 2018

Class Continuos area, ha Total area, ha diii{;ﬁ?}:ﬁye%
1. <1 42 844 23.02
2. 1-5 97 018 52.13
3. 5-10 27 068 14.54
4. >10 19170 10.31
Total 186 100 100

Source: author's calculations.

When planning the potential amount of biomass in Latvia, which would be
available by using these areas to establish fast-growing woody crop plantations,
a continuous area size is essential. The optimal continuous area size varies for
different fast-growing woody crop species and management models.

When calculating the potential amount of wood chips that could be obtained
by growing willow and grey alder energy wood plantations in the calculated
potential areas, it is assumed that the willow plantations are grown in areas
larger than 1 hectare. The previously calculated amount of such areas in 2018
was 143 256 hectares. In turn, grey alder energy wood plantations are grown in
all potential areas, which in 2018 was 186 100 hectares (Table 4).

When calculating the potential amount of timber obtained by growing
hybrid aspen plantation forests, woody plantations, agroforestry plantations,
and grey alder woody plantations, it is assumed that the plantations are grown
in all potential areas — 186 100 hectares (Table 4).
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Reed canary grass seeds are harvested in agroforestry plantations for the
first 5years, 163 kgha' per year for the first 5years. By establishing
agroforestry plantations in all potential areas, the amount of reed canary grass
produced would be 30.3 thousand tons. It would not be possible to sell such a
volume of seeds in Latvia. Therefore, it is possible to grow agroforestry
plantations for reed canary grass seed production in a part of the potential areas,
according to the volume of seed sales that could be sold.

Further calculations use the average, theoretically obtained amount of wood
during one year in plantations, which is obtained by dividing the total amount
of wood at the time of planting harvest by the planting lifespan (years).

The average amount of biomass obtained during one year in the potential
areas of agricultural land intended for fast-growing woody crop plantations in
Latvia in 2018 is summarized in Table 5.

Table 5

The average amount of biomass obtained during one year by growing fast-growing

woody crop in potential agricultural land areas in Latvia based on calculations for
the year 2018

The intensity of potential
agricultural land for fast-

Plantation type | Wood product Unit growing woody crop
plantations use

100% 75% | 50% | 25%

Intensive willow Wood chips thous. loose.m® | 8843 6632 | 4422 2211
plantations

Extensive willow Wood chips thous. loose.m® | 7737 | 5803 3869 1934
plantations

Grey alder energy Wood chips thous. loose.m® | 4355 | 3266 2177 | 1089
wood plantations

Grey alder woody Timber thous. m® 1489 | 1117 | 744 | 372
plantations .

Wood chips thous. loose.m® | 335 = 251 | 167 | 84
Hybrid aspen Timber thous. m? 2429 | 1821 | 1214 | 607

plantation forest -
Wood chips thous. loose.m® | 502 | 377 | 251 | 126

Hybrid aspen woody | Timber thous. m® 1675 | 1256 | 837 | 419
and agroforestry : 3
plantations Wood chips thous. loose.m® | 335 | 251 | 167 | 84

Source: author's calculations.
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The largest amount of wood chips can be obtained by growing intensively
managed willow plantations in the potentially available agricultural lands.
Assuming that 100% of the potentially available and willow eligible areas,
which are 143 256 hectares, are used, the average amount of wood chips grown
in one year would be 8843 thous. loose md,

The total amount of wood chips consumed in 2018 in Latvia was
7684 thous. loose m®, where 3858 thous. loose m® were consumed in
cogeneration plants and 1991 thous. loose m® in boiler houses (Kurinama
koksnes sadalfjuma..., 2020). From the results, it can be stated that using 25%
of the potential areas for willow plantations growing it is possible to grow 29%
of all consumed wood chips in Latvia, 57% of cogeneration plant consumption,
and grow by 220 thous. loose m® more than is consumed in boiler houses
yearly. To produce all wood chips in Latvia using only willow plantations,
plantations should be established in 86% of all potential areas suitable for
willows — 123 200 hectares. To produce all the wood chips consumed in
cogeneration plants, 44% of available area should be planted. To produce all the
wood chips consumed in boiler houses, 22% of all potential areas suitable for
willows should be planted.

Assuming the average price of wood chips in 2015-2019, which was
9.38 EUR loose m® and using all potential areas for willow plantations, wood
chips value would be 82.80 MM EUR per year.

The largest wood chips users in Latvia are Ltd Fortums (Jelgava) and
J/S Rigas Siltums (Riga). The consumption of fuelwood in Latvian companies
in the production of heat or electricity in 2018 is shown in Figure 10.
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Fig. 10. Fuelwood consumption in Latvian companies for heat and electricity
production in 2018, t.
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Companies that use fuelwood for the production of heat or electricity are
evenly distributed throughout the territory of Latvia. Small-scale consumers,
most often small company or parish boiler houses, are located in parish centers.
Even distribution of consumers who consumes different amounts of fuelwood
can ensure stable demand for wood. Part of this demand can be met by using
wood from fast-growing woody crop plantations.

The largest amount of timber can be obtained by growing hybrid aspen
plantation forest. Using 100% of the potential area, which is 186 100 ha, it is
possible to grow an average of 2429 thous. m® timber per year, while using
25% of the potential area of 46 525 hectares, it is possible to grow
607 thous. m?® per year.

The total amount of timber harvested in Latvia in 2019 was 13.34 MM m?,
of which 921 thou. m® was aspen timber. Using all potential agricultural land
areas for hybrid aspen plantations, the amount of timber obtained in Latvia
would increase by 18% and would be 15.82 MM md, while the total amount of
aspen timber increases by 263% and would be 3.33 MM m®. Using 25% of the
potential areas, which is a more realistic scenario, the amount of timber
obtained in Latvia would increase by 4.5% and would be 14 MM mé, while the
total amount of aspen timber would increase by 70% and would be
1.52 MM m?.

Assuming the average prices of timber assortment and wood chips in
2015-2019 and using all potential areas for growing hybrid aspen plantations,
wood product value would be 98.50 MM EUR per year.

To compare fast-growing woody crops plantations by the energy value of
wood products, timber and wood chips are expressed in primary energy units:
Gigawatt hours (GWh). One wood chip loose m? corresponds to 0.0008 GWh,
and one m® of timber corresponds to 0.0021 GWh (Energétisko $keldu
razosana..., 2008). In 2019, the heat energy was produced in 643 boiler houses
and 175 cogeneration plants in Latvia. The total heat energy produced by the
district heating system in Latvia in 2019 was 7948 GWh, compared to
7072 GWh in 2015, which increased by 12%. In boiler houses, fuelwood is
mainly used for heat production. In 2019, 61.2% of all heat energy in Latvia
was produced using fuelwood and was 4864 GWh.

The largest amount of primary energy in one year can be obtained by
growing intensively managed willow plantations. Using 100% of the potential
agricultural land, converting the wood chips into heat energy it would be
7075 GWh in one year. Primary energy obtained from woody crop plantation
from potential area summarized in Table 6.
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Table 6
Primary energy produced from fast growing woody crop plantation products
growing in potential areas in 2018, Gwh

The intensity of potential agricultural
) land for fast-growing woody crop
Plantation type plantations use

100% 75% 50% 25%
Intensive willow plantations 7075 5306 3537 1769
Extensive willow plantations 6190 4642 3095 1547
Grey alder energy wood plantations 3484 2613 1742 871
Grey alder woody plantations 3246 2434 1623 811
Hybrid aspen plantation forest 5259 3944 2630 1315
Hybrid aspen woody and agroforestry 3618 2713 1809 904
plantations

Source: author's calculations.

By establishing intensively managed willow plantations in all potential
agricultural land areas, the amount of primary energy obtained would be 89%
of all heat energy produced in Latvia in 2019. By planting 25% of the potential
areas of agricultural land, the amount of primary energy obtained would be
22% of the total heat energy produced, and 36% of all heat energy produced
from fuelwood. To replace all heat energy produced from fuelwood in 2019
with energy from willow plantations, it would be necessary to plant 69% of the
potential agricultural land, which would be 97 803 hectares.

Solutions to promote fast-growing woody crop plantations and increase
interest in biomass cultivation include the organization of seminars on the
establishment and management of fast-growing woody crop plantations. In
order to facilitate the establishment of plantations, the dissemination of
information should involve local governments in the territories of which there
are areas that could potentially be used for the establishment of fast-growing
woody crop plantations. The Law on Local Governments (1994) stipulates that
the functions of local governments are the provision of district heating services,
the determination of land use procedures and the reduction of unemployment.
By supporting the establishment of plantations in their territory, the benefit of
local governments would be the use of unused agricultural land for the
production of renewable resources. Also, energy resources would be produced
in its territory, which could be used in municipal boiler houses (if they use
wood) for heat production, municipal land, if it meets the criteria, could be used
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for wood biomass production, as well as new jobs would be created in the
municipality.

Growing willow plantations in all potentially available agricultural land
areas, it would theoretically be possible to create 744 new jobs. By installing
plantations with a rotations period of 15-20 years, it would theoretically be
possible to create 1464 to 1753 new jobs.

The solution to promote plantations and increase interest in biomass
cultivation is seminars about establishing and managing fast-growing woody
crop plantations. To facilitate the establishment of plantations, the
dissemination of information should involve local governments in the
territories, where are potential available agricultural lands for plantation
growing. The Law on Local Governments (1994) stipulates that local
government's functions are the provision of district heating services, the
determination of land use procedures, and the reduction of unemployment. By
supporting the establishment of plantations in their territory, the benefit of local
governments would be the use of unused agricultural land to produce renewable
resources. Timber and energy wood produced in its territory could be used in
municipal boiler houses (if they use wood) for heat production. If it meets the
criteria, municipal land could be used for wood biomass production, as well as
new jobs would be created in the municipality.

MAIN CONCLUSIONS

1. Fossil resources replacement with woody biomass can mitigate future
climate change impacts caused by the economic growth which until the
2020s has been associated with increasing energy use and may lead to
climate change in the future. In Latvia, agricultural land that is not used
for food production can be successfully used to produce renewable
resources by growing biomass in fast-growing woody crop plantations.
Compared to traditional crops, plantations do not require high-quality
and fertile land. Plantations are classified as low-intensity farming
practices and considered environmentally friendly and sustainable land
management systems.

2. Fast-growing woody crop plantations are grown in almost all European
countries, and the most widely used woody crops in European countries
are poplars, hybrid aspen and willows. The European countries with the
largest areas of fast-growing woody crop plantations are Sweden,
England, Poland, Italy, Germany and Denmark. The most used woody
crop species in Latvia in purposefully established fast-growing woody
crop plantations are willow, grey alder and hybrid aspen, which are
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grown in woody plantations, energy wood plantations, or plantation
forests, depending on the rotation period.

. Production of wood biomass in woody plantations or plantation forests
on unused agricultural land in Latvia would lead to land efficient use
and production of renewable resources. It is in line with the objectives of
the Latvian Bioeconomy Strategy 2030 to increase the efficiency of land
use in agriculture or forestry, involving in production of around
400 thousand ha of unused land and in line with the Latvian strategy for
achieving climate neutrality by 2050 for sustainable land management
and gradual transition from fossil energy sources to renewable resources.
. The agro-technological criteria that affect the cultivation of fast-growing
woody crop plantations are meteorological, soil characteristics,
landscape location, and management criteria. Meteorological criteria are
essential to ensure the growth and survival of woody crops. Criteria
related to the landscape area's location are essential to predict the growth
of plantation biomass and harvesting technologies. Management criteria
are essential to select the species of woody crops and plantation growing
models in a given area. The most suitable woody crop species for
obtaining wood biomass in Latvian fast-growing woody crop plantations
on agricultural lands are willows, hybrid aspen, and grey alder.
Plantations can be used for energy wood or timber production.

. Comparing the economic indicators for planting models during their
cultivation and applying a discount rate of 7.63%, positive accumulated
discounted cash flow shows intensively managed willow plantations
with a payback period of 6.8 years and IRR 19.3%, extensively managed
willow plantations with a payback period of 8.9 years and IRR 15%, and
hybrid aspen agroforestry plantations with a payback period of
17.4years and IRR 9.1%. Hybrid aspen woody plantations and
plantation forest and grey alder energy wood and woody plantations
show a negative accumulated cash flow, and their establishment in 2020
does not pay off. The accumulated discounted cash flow value is most
affected by the timber and wood chips price, and biomass amount after
harvest.

. The cultivation of hybrid aspen plantations forest, grey alder woody, and
energy wood plantations can be profitable if it would be possible to
receive SAP and GP support payments for the entire period of their
cultivation, and not only for the first 5 years.

. Potential areas for fast-growing woody crop plantations are agricultural
land with soil fertility <25 points, they do not receive SAP and GP
payments, on them are not grown trees, they are not in the protected
areas marked in the OZOLS database, they are not in 10 m buffer zones
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from roads and ditches, and they are of regular shape. Potential
agricultural land for hybrid aspen and grey alder plantations in Latvia in
2018 was 186 100 hectares, for willow plantations 143 256 hectares.

8. The largest amount of wood chips can be obtained by growing
intensively managed willow plantations, where one-year average
amount of wood chips grown in potentials areas would be
8843 thousand loose m3. This would be equivalent to 116% of all wood
chips consumed in Latvia in 2018, or expressed in heat energy
7075 GWh would be obtained which would be 89% of all heat energy
produced in Latvia in 2019. The largest amount of timber can be
obtained by growing hybrid aspen plantation forest, where the average
amount of timber grown in one year in these areas would be
2429 thousand m3, which would be 18% of the total amount of timber
obtained in Latvia in 2019. The establishment of willow plantations on
all potential agricultural lands could theoretically create 744 new jobs,
while the establishment of fast-growing woody crop plantations with a
rotation period of 15-20 years would create 1464 to 1753 new jobs.

9. Assuming the average prices of timber assortment and wood chips in
2015-2019 and using all potential areas for growing hybrid aspen
plantation forest, wood product value would be 98.50 MM EUR per
year. Using 25% of the potential areas, this value would be
24.60 MM EUR per year. Assuming the average price of wood chips in
2015-2019, which was 9.38 EUR loose m? and using all potential areas
for willow plantations, produced wood chips value would be
82.80 MM EUR per year, while using 25% of the area, 20.70 MM EUR
per year.

PROBLEMS AND PROPOSALS USED FOR SOLUTIONS

Problem 1

The Law On Agriculture and Rural Development (2004) stipulates that the
establishment of woody crop plantations on agricultural land is permitted. The
law defines woody crop plantations as perennial plantations (excluding
ornamental trees, orchards, and nurseries) established for particular purposes
and regularly on agricultural land with a maximum growing cycle of up to
15 years, after which the plantations are regenerated with woody crops, or used
in agriculture crop growing. The study concluded that certain tree species and
management models need longer period to reach maximum plantation
productivity. For example, hybrid aspen plantations forest with rotation period
of 20 years in which the main product is saw logs, show better economic
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performance than woody plantations with rotation period of 15 years, in which
the main product is pulpwood.

Solutions to the problem

The Ministry of Agriculture should develop amendments to the Law On
Agriculture and Rural Development (2004), where the maximum length of the
growing cycle in the term “woody crop plantations” should be changed from 15
to 20 years.

Problem 2

The single area payment (SAP) and greening payment (GP) following the
Cabinet of Minister Regulation No. 126 (28.03.2015) “Procedures for Granting
of Direct Payment to Farmers” may be granted for even age aspen (Populus
spp.), willow (Salix spp.) and grey alder (Alnus incana) plantations on
agricultural lands with a maximum lifespan of five years. It is impossible to
receive the payment if the plantations are grown for more than the specified
period of five years. Five year maximum period is not suitable for all
fast-growing woody crop species and management models. The study
concluded that some types of fast-growing woody crop plantations, such as
hybrid aspen plantation forest, grey alder woody, and energy plantations, pay
off and are economically profitable if direct payments are available for the
entire cultivation period 15-20 years not just the first 5 years.

Solutions to the problem

The Ministry of Agriculture should develop amendments to the Cabinet of
Minister Regulation No. 126 (28.03.2015) “Procedures for Granting of Direct
Payment to Farmers” where the maximum growing period for which the single
area payment can be received would be changed from 5 years until the harvest
of the plantations if it does not exceed 20 years. The study concluded that the
potential agricultural land with a quality rating of < 25 points that would be
available for the establishment of hybrid aspen and grey alder plantations in
Latvia in 2018 was 186 100 hectares ad for willow plantations
143 256 hectares. The support rate (SAP+GP) in 2019 was 131.85 EUR ha™.
Assuming that hybrid aspen or grey alder plantations are planted on all
potential areas of 186 100 hectares and all areas are declared for payments, this
would cost an additional 24.40 MM EUR per year, which would be 11% of the
total support paid (SAP+GP) in 2019. in Latvia, which was 221.10 MM EUR.
Assuming that willow plantations would be established in all potential areas in
the amount of 143 256 hectares and all areas would be applied for support
payments, it would cost an additional 18.80 MM EUR per year, which would
be 8.5% of the total support amount (SAP+GP) in 2019 in Latvia. Assuming
the average prices of timber assortment and wood chips in 2015-2019 and using
all potential areas for growing hybrid aspen plantation forest, wood product
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value would be 98.50 MM EUR per year. Assuming the average price of wood
chips in 2015-2019, which was 9.38 EUR loose m® and using all potential areas
for willow plantations, wood chips value would be 82.80 MM EUR per year.
The annual additional support payments for fast-growing woody crop
plantations would be 22.7% to 24.7% of the average value of wood biomass
produced in these plantations per year.

Problem 3

Based on RSS data, in 2019, there were 2.2 MM ha of agricultural land,
including unused agricultural lands — 256 180 ha. Part of these lands can be
used for fast-growing woody crop plantations, promoting the rational land use
and production of renewable resources. The study concluded that the potential
areas of agricultural land that would be suitable for establishing hybrid aspen
and grey alder plantations in 2018 were 186 100 ha, for the willow
plantations — 143 256 ha. One of the factors that hinder the use of potential
areas is the high establishment costs of 1157.00-1715.00 EUR ha!, depending
on the used woody crop species and management model. The Latvian Rural
Development Program for 2014-2020 is forecasted as financial support for
afforestation, supplementing partially overgrown agricultural lands. Support
costs include soil preparation, reproductive material purchase, planting,
seedling protection, replenishment, and tending. Support can be received to
establish forest stands on agricultural land with a quality < 25 points. However,
support for afforestation is not granted for fast-growing woody crop
plantations.

Solutions to the problem

Within the National subsidy framework, financial support should be
redirected for unused agricultural land with a quality score of < 25 points use
for biomass production, subsidizing the establishment of fast-growing woody
crop plantations with rotation period of maximum 20 years.
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