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Kopsavilkums

Latvijas lauksaimniecibas ieguldijjums klimata parmainu mazinasana un Eiropas Savienibas
izvirzito klimata un vides mérku sasniegSana, ir atkarigs no ta, cik sekmigi un cik liela apmeéra
praksé tiek ieviesti siltumnicefekta gazu (SEG) emisiju samazinosie pasakumi, ka ari no ta, ka tiek
novértéta un monitoréta to ietekme. Jau kop$ 2015. gada Latvijas Biozinatnu un tehnologiju
universitates pétnieku grupas — D.Popluga, K. Naglis-Liepa, A.Lénerts — vadiba Latvija tiek attistita
un aprobéta pieeja lauksaimniecibas ieguldijuma klimata parmainu mazinasana monitorésanai,
kvantificéanai un novértésanai. S pieeja balstas uz lauksaimniecibas siltumnicefekta gazu
robeZsamazinajuma izmaksu likni (Marginal Abatement Cost Curve - MACC), kas kalpo ka érts riks
dazadu SEG emisiju samazinoSo pasakumu efektivitates novértésanai un klimata politikas
planos$anai. 1. attéla ir apkopta lidzSinéja pieredze un galvenie virzieni MACC pieejas attistiSana,
kas kalpo par pamatu, lai analizétu Latvijas lauksaimniecibas potencialu virzibai uz

dekarbonizaciju.
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2025. gada pétijums tiek fokuséts uz MACC metodikas attistiSanu un ekosistemu pakalpojumu
vértibas ieklausanu SEG, amonjaka emisiju samazinasanas un CO; piesaistes palielinasanas
pasakumu izveértésana. Ka ari uz ¢etru lauksaimniecibas SEG emisiju mazinasanas scenariju, kas
izriet no batiskakajiem So procesu ietekméjoSiem dokumentiem, izvértéjumu, atspogulojot
pasakumu ievieSanas dazadus tempus. Pétljuma mérka grupa ir lauksaimniecibas, vides un
klimata politikas veidotaji un istenotaji, lauksaimnieki.
Pétijuma meérkis ir izanalizét pieejamas lauksaimniecibas prakses klimata parmainu mazinasanai,
kas izmantojamas Latvijas lauku saimniecibas, un aktualizét Latvijas lauksaimniecibas
siltumnicefekta gazu robezsamazinajuma izmaksu Itkni (MACC).
Pétljuma mérka sasniegS8anu nodrosinas sekojosu uzdevumu izpilde:

1. Attistit MACC metodiku un ieklaut ekosistemu pakalpojumu vértibu SEG un amonjaka

emisijas samazinasanas un CO; piesaistes palielinasanas pasakumu izvértésana
Sidarba uzdevuma ietvaros autori attistija pieeju ekosistému pakalpojumu vértibu monitizé$anai,
lai tie varétu tikt tiesi ietverti un izmantoti politisko/ekonomisko Iemumu pienemsanas procesa.
Pétijuma problematikas izpété tika secinats, ka Latvija lauksaimniecibas joma ekosistému
pakalpojumu novértésana pétijumu ir maz un nav ieguti konkréti novértéjumu rezultati.
Zinatniskaja literatira nav pieejamas Latvijas apstaklos noteiktas dazadu ekosistému
pakalpojumu vértibas vai vertibas, kas raksturotu dazadu apsaimniekoSanas scenariju
(pasakumu) ietekmi uz ekosistemu pakalpojumu vértibam. Tapéc Saja pétijuma tika izvertéta
iespéja ieklaut ekosistéemas pakalpojumus siltumnicfeketu gazu un amonjaka emisiju
samazinasanas pasakumu, ka art oglekla piesaistes palielinasanas pasakumu sociali ekonomiskaja
izvértéjuma, izmantojot robeZsamazinajuma liknu (MACC) pieeju. Pasakumu ietekmes
novértésanai, nosakot konkrétu ietekméto ekosistému un tas sniegto ekosistémas pakalpojuma
vértibu, tika izmantota tirgus cenu metode, tirgus cenu metode jeb ekosistému pakalpojumu
salidzinasana un pielidzinasana tirgl esoSajam resursu cenam. lzstradata metodika tiks aprobéta
ekosistemu pakalpojumu vertibu ieklausanai MACC analizé, kas lidz Sim pétijumos nav izmantota
un ir uzskatama par inovativu pieeju. Sociala aspekta ieklausana MACC analizé paplasSina analizes
tvérumu un teorétiski var paplasinat MACC pielietojamibu lauksaimniecibas, vides un klimata
politikas vai tiesiska reguléjuma izstradei, politikas analizei un ietekmes novértésanai.

2. lzstradat papildu variacijas Iidz Sim izstradato MACC liknu SEG un amonjaka emisijas
samazinoSu pasakumu izmaksu efektivitates novértéSanai, atspogulojot dazadus
pasakumu ievieSanas tempus

St darba uzdevuma rezultata sagatavots analitisks izvértéjums par Latvijas pieredzi virziba uz
dekarbonizaciju, jo Latvija 10 gadu garuma ir iziets pilns cikls, t.i. no idejas par potencialajiem SEG
un amonjaka emisijas samazinoSiem pasakumiem lidz to potenciala novértésanai, pasakuma
ieklaudanai politiskajos mérkos un Nacionalaja energétikas un klimata politikas plana (NEKP). Saja
uzdevuma analizéti rezultati un sekmes pasakumu praktiska ievieSana un izstradati ¢etri scenariji,
lai identificetu Latvijas lauksaimniecibas virzibas trajektorijas cela uz dekarbonizaciju.

Ka vél viens $§1 uzdevuma aspekts, kas tika izpétits, bija ar Oglekla piesaistes un oglekla
lauksaimniecibas (CRCF) regulas (ES/2024/3012) ievieSanu saistito jautajumu aktualizé$ana un
vajadzibu identificésana.

3. Sagatavot Zurnala (Q1-Q2) rakstu par MACC pieejas izmantoSanu Latvijas
lauksaimniecibas virzibai uz dekarbonizaciju.

St uzdevuma ietvaros ir sagatavots zinatnisks raksts “Exploring the Road Towards Agricultural

Carbon Neutrality: From Potential to Reality” un iesniegts zurnala Environments. Zinatniskais
raksts raksturo un detalizéti skaidro ar oglekla neitralitates izpéti saistitos aspektus, atklajot
virzibu no potenciala apzinasanas lidz istenoSanai realitaté (1. pielikums).
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2025. gada ir notikusi aktiva pétijuma rezultatu izplatisana:
e D.Popluga sniedza prezentacijas zinojumu zinatniski praktiska konferenceé “Lidzsvarota
lauksaimnieciba 2025”, 2025. gada 20. februari, Jelgava, Latvija (2. pielikums);
e D.Popluga sniedza postera zinojumu Ziemelvalstu un Baltijas valstu partikas sistéemu
konferencé 2025. gada 26.-28. maija, Helsinkos, Somija (3. pielikums);
e K.Naglis-Liepa sniedza prezentacijas zinojums 76. Eiropas Dzivnieku zinatnes federacijas
(EAAP) ikgadéja sanaksmé 2025. gada 25.-29. augusta, Insbruka, Austrija (4. pielikums);
e sadarbojoties ar SIA "Latvijas Lauku konsultaciju un izglitibas centrs" Tukuma konsultaciju
biroju, pétnieku grupas parstavis Arnis Lénerts ir 2025. gada 9. septembri vadijis
apmacibas lauksaimniekiem "Klimatam un videi draudziga saimniekosana. Emisijas
mazinoSie pasakumi saimniecibas" (augkopiba un lopkopiba).
Péetijuma rezultati ir praktiski izmantojami lauksaimniecibas, vides un klimata politikas vai tiesiska
reguléjuma izstradei, politikas analizei un ietekmes novértéSanai, ka ari lauksaimnieku un
sabiedribas izglitoSanai par SEG un amonjaka emisiju samazinasanas pasakumiem.

Projekta izpildes laiks: 25.03.2025. — 05.12.2025.
Projekta izpilditaji: Dina Popluga, Kaspars Naglis-Liepa, Arnis Lénerts, doktorants Ahmad Raza

Khan, magistrants Emils Liepnieks.
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1. MACC metodikas attistiSana un ekosistemu pakalpojumu vértibas
ieklauSana SEG, amonjaka emisiju samazinasanas un CO; piesaistes
palielinasanas pasakumu izvértésana

1.1. Saikne starp ekosistemu pakalpojumiem un klimata parmainam

Ekosistému pakalpojumu koncepts, ka saikne starp vidi un cilvéku labbutibu pétnieciba aktualizéts
20. gadsimta nogale, kad tika apzinata nepiecieSamiba izprast un vélak ari monetari novértét
sabiedribas gutos netieSos, bet neaizvietojamos labumus mijiedarbojoties ar dazada veida
ekosistemam (Gomez-Baggethun et al., 2010a). Sakotnéji ekosistému pakalpojumi galvenokart tika
saistiti ar biologisko daudzveidibu un vélmi tai pievérst sabiedribas uzmanibu (R. S. De Groot, 1987).
Politiskaja dienas kartiba ekosistemu pakalpojumu jédziens paradijas lidz ar Apvienoto Naciju
Organizacijas (ANO) 2000. gada ierosinato apsekojumu “TukstoSgades ekosistému novértéjums”
(Millennium Ecosystem Assessment, MA) un 2005. gada sagatavoto sintézes zinojumu “Ekosistémas
un cilvéces labbatiba” (Ecosystems and Human Well-Being) (Millennium Ecosystem Assessment,
2005), kas piedava joprojam plasi izmantotu ekosistému klasifikacijas pieeju, tos iedalot:

1) apgades pakalpojumos (materiali un resursi, kam ekosistémas nodroSina tieSu pieeju,
pieméram, partika, tdens, koksne un Skiedras, dazadi arstnieciskie un citi biokimiski
savienojumi);

2) regulacijas pakalpojumos (pakalpojumi, kas palidz uzturét ekosistému veselibu un stabilitati,
atbalstot cilvéces dzives kvalitati, pieméram, klimata reguléSana, tdens attirisana, pladu un
erozijas regulésana, kaitéklu un slimibu regulésana);

3) kultiiras pakalpojumos (nemateriali pakalpojumi, kas saistiti ar cilvéku emocionalo un garigo
labklajibu, pieméram, rekreacija un turisms, estétiska vertiba, gariga un kultlras nozime,
izglitiba un zinatniskie pétijumi);

4) atbalsta pakalpojumos (kas faktiski ir ekosistémas pamata procesi visu paréjo pakalpojumu
sniegSanas nodroSinasanai — augsnes veido$anas, biologiska daudzveidiba, fotosintéze).

St ekosistému pakalpojumu sistematiski apraksto$a un grupéjosa klasifikacija izmantota arf turpmak
veidotas starptautiskas klasifikacijas sistemas:

1) 2007. gada péc ANO iniciativas izveidotaja globalaja ekosistému pakalpojumu un biologiskas
daudzveidibas novértéjumu sistema “Ekosistémas un biologiskas daudzveidibas ekonomika”
(The Economics of Ecosytem and Biodiversity) (TEEB);

2) Eiropas Vides Agentliras 2009. - 2011. gada izveidotaja “Kopigaja starptautiskaja ekosistemu
pakalpojumu klasifikacijas sistéma” (Common International Classification of Ecosystem
Services, CICES). 2018. gada publicéta CICES 5.1. versija, kas tiek plasi izmantota zinatniskajos
pétijumos un politikas izstradé (Haines-Young & Potschin, 2018);

3) IPBES (Starpvaldibu platforma biologiskas daudzveidibas un ekosistému pakalpojumu
jautajumos) darba. IPBES ir 2012. gada izveidota neatkariga starpvaldibu organizacija
(sadarbojas ar Apvienoto Naciju organizacijas Vides programmu (UNEP)), kuras meérkis ir
stiprinat zinatnes un politikas mijiedarbibu biologiskas daudzveidibas un ekosistemu
pakalpojumu joma.

Starptautisko klasifikacijas sistému izveide raksturo ekosistemu pakalpojumu nozimigumu gan
zinatngé, gan politikas planoSana — ir nepiecieSama vienota pieeja, lai bUtu iespéjams So nozimigo
komponenti integrét visa veida novértéjamos un priekslikumu sagatavosana. Turklat ekosistéemu
pakalpojumu koncepts laikam ejot nezaude aktualitati — datu bazes tiek regulari atjauninatas, kops
2012. gada regulari tiek izdots augsta citéjamibas indeksa (CiteScore 14.9) Elsevier izdevniecibas
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zinatnisks Zurnals “Ecosystem Services”, notiek regularas starptautiskas zinatniskas konferences —
veltitas tieSi ekosistémas pakalpojumu izpétei. Ekosistému pakalpojumu novértésana ir joprojam
aktuals un pieprasits apakstemats/komponente dazadu jomu zinatniskas pétniecibas programmu
uzsaukumos — ES LIFE un Horizon programmas. Ekosistému pakalpojumu izpéte aktuala jebkuras
jomas pétnieciba, ja ir runa par kadu no biomiem un ta apakstipiem saistiba ar cilvéka un vides
mijiedarbibu. Lauksaimniecibai raksturigo ekosistéemu pakalpojumu izpéte ir viena no 1pasi aktualajam
jomam, tostarp saistiba ar klimata parmainu mazinasanas jautajumiem.

Klimata parmainas un zemes izmantoSanas maina tiek uzskatiti par galvenajiem ekosistemu
pakalpojumus ietekméjosajiem procesiem, turklat ietekme ir lielakoties negativa, respektivi,
ekosistému pakalpojumu pieejamiba samazinas (Carpenter et al., 2009). Tiek prognozéts, ka klimata
parmainu ietekme lidz 2050. gadam bis spécigaka neka zemes lietoSanas mainas ietekme (Shukla et
al., 2019) un ietvers gan biofizikalos, gan ekonomiskos faktorus (Portner et al., 2021). P&tijumi liecina,
ka nepiecieSami politiski virziti pasakumi, kas palidzétu mazinat klimata parmainu negativo ietekmi
(lai gan 1stermina klimata pasiltinasanas ietekme var but pozitiva) uz ekosistemu pakalpojumu
pieejamibu nakotné. Zinatniskaja literatlra biezak definétie, ar lauksaimniecisko darbibu saistitie
ekosistému pakalpojumi/to indikatori, kurus varétu pozitivi ietekmét klimata parmainu mazinasanas
pasakumu ievieSana sektora, ir: dzivotnes kvalitate (Habitat Quality), Gdens piesaistes spéja (Water
Retention), oglekla uzkrasanas augsnes virskarta (Topsoil Organic Matter Concentration), oglekla
piesaiste ekosistema (Carbon Removals), slapekla izskaloSanas mazinasana, augsnes erozijas noturiba
(Soil Erosion Control) (Lungarska & Chakir, 2024).

1.2. Ekosistemas pakalpojumu ekonomiskas vértibas novértésanas pieejas

Ekosistému pakalpojumu ekonomiskas novértéSanas centieni aizsakti lidz ar to definéSanu un
klasifikaciju (Costanza et al., 1997) un turpinati neskaitamos pétijumos visa pasaulé. Pétnieki atzist,
ka sakotnéjais uzsvars — vérst sabiedribas uzmanibu uz ekosistému “pievienoto vértibu” to
pakalpojumu veida, pieméram, biologisko daudzveidibu — transformeéjies vélmé ieklaut ekosistemu
pakalpojumus tirgl ka potencialu tirgus preci (Peterson et al., 2010). Ekosistému pakalpojumi, tiem
nepieskirot noteiktu ekonomisko vértibu, tiek uzskatiti par pozitiviem blakus labumiem/ sistémas
arejiem efektiem (positive externalities), tomér, to vértibu monetizéjot, tie varétu tikt tiesi ietverti un
izmantoti politisko/ekonomisko Iemumu pienemsanas procesa (Gomez-Baggethun et al., 2010b). Tiek
izdalitas divu veidu ekonomiskas vértibas (izmantojamas (use) un neizmantojamas (non-use), kas
summeéjoties veido kopéjo ekonomisko vértibu (Total Economic Value) (National Research Council
(U.S.), 2005). So vértibu izteiksanai naudas vienibas, izveidotas dazadas monetaras novértésanas
metodes, kas ekosistemu pakalpojumu novértéSanas gadijuma pamata iedalamas tirgus vértibai
pielidzinamas vértibas meklésana un vertibas pieskirsana novérotajai sabiedribas uzvedibai/izvélém
— Sim abam pieejam talak iedaloties metodologiskas apakskategorijas. Ekosistemu pakalpojumu
vértiba var tikt definéta ka kvantitativi (skaitlos) izteikts neto ieguvums, ko glst sabiedriba no attieciga
pakalpojuma lietoSanas, neatkarigi no ta, vai tiek veikts tirgus darijums, vai né (L. M. Brander et al.,
2024). Vertibas monetizéSana jeb dabas vides sniegto pakalpojumu véertibas izteikSana naudas
vienibas lauj kvantitativi novertét ekosistému pakalpojumus, tos savstarpéji salidzinami analizét, ka
ar salidzinat tos ar citiem izmaksu un ieguvumu elementiem politikas lemumu pienemsana (Vatn,
2010). Tadejadi, monetari noteikta ekosistemu pakalpojumu vértiba lauj pilnigak izprast un paradit
dabas vides ekonomisko nozimi salidzinajuma ar citam alternativam. Ekosistému pakalpojumu
monetizaciju apgrutina tas, ka daudzi no ekosistemu sniegtajiem pakalpojumiem ir brivi pieejami un
netiek tirgoti, pieméram klimata parmainu regulacija un biologiskas daudzveidibas nodrosSinasana,
[idz ar to vértiba nav nosakama, izmantojot tirgus informaciju (Kumar, 2012). Vienlaikus, daudzi no
Siem pakalpojumiem ir tikusi ietverti tirgu netiesi, respektivi, tie ir tikusi tirgoti, tos tieSi nenosaucot
varda, pieméram, ka dala no ES Kopéjas lauksaimniecibas politikas “uz cenam balstitam” (price-based)
iniciativam — atbalsts par dazada veida klimata un vides pasakumiem, ari oglekla krediti. Ekosistemu
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pakalpojumu ekonomiska novértésana un ietversana tirgt ir ari tieSi saistama ar oglekla tirgus izveidi
un globalu attistibu kops s gadsimta sakuma, Eiropas Savieniba (turpmak teksta — ES) izveidojot tas
emisiju tirdzniecibas sistemu 2005. gada.

Dazadas tirgus shémas visbiezak ietvertie ekosistemu pakalpojumi ir: 1) oglekla uzkrasana biomasa
un augsné (carbon sequestration in biomass or soils); 2) dzivotnu un apdraudéto sugu pastavésanas
nodrosSinasana (provision of habitat for endangered species); 3) ainavu saglabasana (protection of
landscapes); 4) hidrologisko funkciju nodrosinasana (kvalitate, kvantitiate) (various hydrological
functions related to the quality and quantity) (Gomez-Baggethun et al., 2010b).

Literatlra aprakstitas dazadas ekosistemu pakalpojumu novértéSanas metodologiskas pieejas —
biezak sastopamas, kas dod iespéju ar dazadiem panémieniem ieglt ekosistému pakalpojumu
monetaro vértibu, ir $adas (L. Brander, 2023):

e tirgus cenas metode (Market Prices Method) — S0 metodi izmanto, ja ekosistému
pakalpojumi ir tieSi pieejami tirgl, pieméram, partikas produkti vai kokmateriali. Ta sniedz
tieSu vertibu, balstoties uz tirgus cenam. Metodes ierobezojums - ne visi ekosistemu
pakalpojumi tiek tirgoti tirg(;

e aizvietoSanas izmaksu metode (Replacement Cost Method) — $1 metode novérté, cik
izmaksatu cilveka veidotu pakalpojumu izveide, kas aizvietotu dabisko ekosistému sniegto
pakalpojumu. Metodes ierobeZojums - cilvéka veidotas alternativas ne vienmeér spéj pilniba
aizvietot visus ekosistémas sniegtos labumus;

e celosanas izmaksu metode (Travel Cost Method) — tiek izmantota, lai novértétu rekreacijas
pakalpojumu vértibu, nemot véera izdevumus, kas cilvekiem rodas apmekléjot noteiktas
dabas teritorijas, pieméram, meza vai purva takas. Metode piemérota rekreacijas vértibu
noteikSanai, ta¢u tas piemeéerosana var but sarezgita situacijas, kuras ir vairaki celojuma
meérki;

e kontingenta vértésanas metode (Contingent Valuation Method) — Saja gadijuma tiek veikta
aptauja, kura cilvékiem uzdod jautajumu, cik daudz vini butu gatavi maksat par konkréta
ekosistémas pakalpojuma saglabasanu vai uzlaboSanu. Metode ir elastiga izmantosana (var
novértét gan materialus, gan nematerialus pakalpojumus), tacu var bit darga un sarezgita
(aptauju rezultatu analize) istenosana;

e izvéles modelésanas metode (Choice Modelling Method) — lidzigi kontingenta vértésanai,
art ST metode izmanto aptaujas, lai noteiktu cilvéku izvéli starp dazadiem ekosisteémas
pakalpojumiem un citiem labumiem, tadejadi izsecinot vinu vélmes un gatavibu maksat.
Rezultata petijums atklaj, cik daudz cilveki butu gatavi maksat par noteiktu pakalpojumu
uzlabojumu. ST metode ir Tpadi piemérota, lai novértétu pakalpojumus, kuriem ir vairakas
dimensijas, pieméram, estétiskie vai rekreacijas pakalpojumi, tacu ari tas istenosana var
blt darga un tehniski sareZgita;

e socialo izmaksu metode (Social Cost Method) — Si metode aprekina izmaksas, kas
ekosistemu degradacijas vai dabas pakalpojumu zaudésanas rezultata, pieméram, runajot
par SEG emisiju radito kaitejumu klimata parmainu konteksta (1 tonnas oglekla dioksida
cena). Metode lauj novertét ekonomiskas sekas, kas rodas no ekosistemu pakalpojumu
zaudeéjumiem, pieméram, dabas aizsardzibas pasakumu trikuma.

Pastavot loti dazadam ekosistému pakalpojumu vertibas konceptualizacijas metodém, daudziem un
dazadiem pétijumu rezultatiem un “datu pladiem”, ka viena no pieejam ekosistemu pakalpojumu
vértibas noteikSanai tiek ieteikta globali standartizétu vertibu datu bazu izmantosana (L. M. Brander
et al.,, 2024), pieméram, 2007. gada ANO Vides padomes vadiba izveidota globala ekosistému
pakalpojumu un biologiskas daudzveidibas novértéjumu sistéema Ekosistémas un biologiskas
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daudzveidibas ekonomika (The Economics of Ecosytem and Biodiversity) (TEEB), kuras sastavdala ir
Ekosistému pakalpojumu vértibu datu baze (Ecosystem Service Value Database) (ESVD) (R. De Groot
et al., 2012).

ESVD (https://www.esvd.info/) piedava sistematizétu, naudas vienibas izteiktu ekosistému
pakalpojumu ekonomisko vértibu kolekciju — ar meérki padarit ekonomiska novértéjuma vértibas
publiski pieejamas un viegli izmantojamas informétu Iemumu pienemsana un politikas planosana.
ESVD uztur un attista starptautiskas organizacijas — llgtspéjigas attistibas fonds (Foundation for
Sustainable Development, https://www.fsd.nl/ ) un Brandera Vides ekonomikas organizacija (Brander
Environmental Economics, https://lukebrander.com/ ) — ar Apvienotas Karalistes Vides, partikas un
lauksaimniecibas departamenta (Defra), Niderlandes Lauksaimniecibas, dabas un partikas kvalitates
ministrijas (LNV), Eiropas Komisijas Kopiga pétniecibas centra (JRC), Vacijas Federalas vides agentiras
(UBA), ANO Partikas un lauksaimniecibas organizacijas (FAO) un Zemes degradacijas ekonomikas
(ELD) iniciativas atbalstu. Kop$ 2019. gada ESVD datu baze ir parveidota jauna struktira un batiski
paplasinata. 2024. gada ta satur vairak ka 1300 pétijumu datus, nodroSinot vairak neka 9400
monetaru noveértéjumu vienibu visiem ekosistému pakalpojumiem, ko sniedz sauszemes un jiras
biomi (L. M. Brander et al., 2024).

Parskata pétijuma (L. M. Brander et al., 2024) analizéta ekosistémas pakalpojumu ekonomiskas
novértésanas metozZu attistiba no 2012. gada idz 2024. gadam un secinats, ka starp individualos
pétijumos izmantotajam ekosistémas pakalpojumu novértéSanas metodém visplasak izmantota ir
tirgus cenas jeb vértibu metode, 1pasi, lai novértétu tadus apgades pakalpojumus ka partikas un
izejvielu nodroSinajums, ka arT arvien biezak — klimata regulacijas pakalpojumu, to vértéjot tirgus
cenas péc oglekla kreditu pieejas principa. Secinats ari, ka arvien retak tiek izmantota kontingenta
vértéSanas metode, visticamak saistiba ar tas dardzibu un datu pieejamibas ierobezZotibu. Savukart
plasak ir sakts izmantot izvéles modeléSanas (choice modelling) metodi (1pasi tas paveidu — discrete
choice experiments (DCE). DCE nodroSina iespéju novértét alternativu politikas veidu vai
apsaimniekoSanas scenariju (pasakumu) ietekmi jeb izmainas (robezvértibu izmainas (marginal
values)), ko tie atstaj uz ekosistémas pakalpojumu kvalitati vai kvantitati specifiska konteksta.
Metodes butiba — respondenti tiek konfrontéti ar dazadam izvéles situacijam ar mérki panakt, ka tie
izdara izveli starp alternativam, izmantojot “vélmi maksat” (willingness to pay) atribGtu. Ka metodes
trokums tiek atzimeéts tas, ka ta nedod iespéju novertét kopéjo ekosistemas pakalpojumu plasmas
vértibu, tadéejadi apgratinot standartizétu véertibu ieglsanu vai ieguto ekosistemas pakalpojumu
vértibu savstarpéju salidzinamibu (jo ir Sis specifiskais konteksts).

Latvija pétnieciskais darbs pie dazadu ekosistému pakalpojumu izpétes galvenokart ticis virzits So
pakalpojumu noteikSanas un kartésanas virziena (Armoskaité et al., 2020, 2020; Feldmanis et al.,
2021; Grazule et al.,, 2021; Holms et al.,, 2018, 2019; Konstantinova, Brinina, et al., 2017;
Konstantinova, Brunina, et al., 2017; Libiete et al., 2024, Liepa et al., 2023; Melece & Shena, 20183;
Pakalniete et al., 2017; Paulina et al.,, 2019; Veidemane et al.,, 2017; Villoslada et al., 2018;
Vinogradovs et al., 2023). Sajos pétijumos izmantota gan CICES, gan TEEB klasifikacija. Tomér Latvija
vai par Latviju veikti arT atseviski ekosistémas pakalpojumu ekonomiskas novértésanas pétijumi
dazadam ekosistemam. Baltijas juras videi veikta kultlras ekosistemu pakalpojuma vértésana,
izmantojot sabiedribas aptauju, bet rezultati nav izteikti monetaras vienibas (Ahtiainen et al., 2019),
veikta ari juras vides rekreacijas pakalpojuma novértésana Baltijas juras valstis, izmantojot celoSanas
izmaksu metodi (Travel Cost Method) (Czajkowski et al., 2015). Cita pétijuma par Baltijas jlras
ekosistemu pakalpojumu ekonomisko novértésanu apkopoti esosSu pétijumu rezultati, bet secinats,
ka dati par Baltijas valstim ir nepietiekami (Sagebiel et al., 2016). Piejlras teritorijam izstradats
ekosistému pakalpojumu ekonomiskas novértéSanas modelis (Arhipova et al., 2019). Mitraju
gadijuma veikta ekosistému pakalpojumu novértésana, izmantojot tirgus cenu metodi, aizvietoto
labumu un novérsto izmaksu metodes (Konstantinova et al., 2019). MeZa ekosistémas pakalpojumi
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vértéti vairakos pétijumos (Beinarovica & Straupe, 2023; Saklaurs, 2015; Bardule et al., 2020).
Lauksaimniecibas joma ekosistému pakalpojumu novértésana Latvija pétijumu ir maz un nav ieguti
konkréti novértéjumu rezultati (Melece & Shena, 2018b). Diemzél zinatniskaja literatira nav
pieejamas Latvijas apstaklos noteiktas dazadu ekosistemu pakalpojumu vértibas vai vértibas, kas
raksturotu dazadu apsaimniekoSanas scenariju (pasakumu) ietekmi uz ekosistému pakalpojumu
vértibam.

Pasaulé veikto novértéjumu (izvéloties tos, kuri varétu bat atbilstoSakie ST pétijuma mérkim) Tss
apkopojums dots 1. tabula, bet tie uzskatami par piemériem. Literatdra ir pieejami dati par daudziem
un dazadiem ekosistemu pakalpojumu veértibas aprékinu veidiem. Tie biezZi ir |oti specifiski un grati
savstarpéji salidzinami/talak izmantojami.

Lauksaimniecibas ekosistémas ir aktivi apsaimniekotas sistémas, kuru galvenais uzdevums (cilvéka
noteiktais un virzitais) ir nodroSinat apgades (provision) pakalpojumus — partiku, Skiedras,
energoresursus, tomeér vienlaikus Sis ekosistémas ir atkarigas no tadiem atbalsta pakalpojumiem, ka
augsnes augliba un apputeksnésanas. Lauksaimniecibas gadijuma runa ari par ne-pakalpojumiem (dis-
services), kas samazina razibu vai palielina razoSanas izmaksas (konkuréjosu augu sugu savairosanas,
bartbas vielu noplides) (W. Zhang et al., 2007). Ekosistému pakalpojumus rada konkrétas
ekosistéemas. Lauksaimniecibas gadijuma tas var but — intensivi vai ekstensivi apsaimniekota
aramzeme vai zalajs, dazada veida agromezsaimniecibas sistémas. Noteikta pasakuma (pieméram,
klimata parmainu mazinasanas) ievieSana var palielinat vai samazinat lauksaimniecibas ekosistémas
sniegto pakalpojumu vértibu. Vértiba (negativa) var tikt noteikta arf lauksaimniecibas ekosistému ne-
pakalpojumiem (dis-services), pieméram, SEG un cita veida emisiju radiSana, pesticidu izmantoSanas
ietekme, smago metalu uzkrasanas ietekme, resursu noplicinasana. Ne-pakalpojumu ietekmes
novértésanai visbiezak izmanto dzives cikla analizi (LCA), bet ekonomiskas vértibas noteikSanai
Environmental Priority Strategies modelus, balstoties uz willingness to pay (WTP) datiem
(Hoogmartens et al., 2014; Steen, 1999). Ja aprékinata ne-pakalpojumu vértiba, tad neto ekosistémas
pakalpojuma vertiba tiek aprékinata ka starpiba starp pakalpojuma veértibu un ne-pakalpojuma
ietekmi (Zhen et al., 2022).

Ekosistémas un biologiskas daudzveidibas ekonomika (The Economics of Ecosytem and Biodiversity)
(TEEB) (turpmak teksta - TEEB ESVD) Sobrid (2024. gada) varétu tikt uzskatita par visplasako un
harmonizétako ekosistému pakalpojumu monetaro vértibu datu bazi, kas tiek ieteikta izmantosanai
gan zinatng, gan politikas planosana (L. M. Brander et al., 2024). Datu bazes atjauninajums 2024. gada
satur atsauces uz 3715 pétijumiem un izrietoSi - vairak ka 9400 monetaram vértiba visiem
ekosistémas pakalpojumiem (kopskaita 23), kurus nodrosina sauszemes un juras biomi (kopskaita 15).
TEEB ESVD, balstoties uz TEEB (Kumar, 2010), CICES V5.1(Haines-Young & Potschin-Young, 2018) un
SEEA (Farrell et al., 2021) starptautiskajam ekosistémas pakalpojumu klasifikacijas sistemam, un
attieciba uz ekosistemu klasifikaciju, izmantojot IUCN Global Ecosystem Typology 2.0 (Keith, David A.
et al., 2020) un FAO Global Ecological Zoning framework - saistiba ar lauksaimniecibu izdala biomu
“Intensiva zemes apsaimniekoSana (/Intensive Land Uses)” un vairakas apaksgrupas - Annual cropland,
Sown pastures and fields, Perennial agroforestry, Perennial monoculture, Semi natural pastures and
old fields, Rice fields. Katrai no apakSgrupam ir iespéjams izvéléties vienu vai vairakus no daudzajiem
(kopskaita 23) ekosistémas pakalpojumu veidiem.

Ekosistemas pakalpojumu veértiba dazados pétijumos izteikta dazadas valltas, to ir nepiecieSams
standartizet - TEEB ESVD standartizacija Sobrid (2024. gada) veikta, izmantojot International dollar
(IntS) 2020. gada cenu limeni. IntS reprezenté ASV dolara pirktspéjas paritati (izmantoti Pasaules
bankas — World Developments Indicators). Standartizéta laukuma mérvieniba TEEB ESVD ir hektars,
standartizeta laika vieniba — gads, tagadnes vértibas — diskontétas. Datu daudzums dazadiem
regioniem ekosistémas pakalpojumu un izmantotajam véertéSanas metodém atskiras, bet Eiropa ir
viens no labak aprakstitajiem regioniem (32% vértibu), intensivas zemes izmantosanas bioms — otrs
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labak parstavetais (16% vertibu). Visvairak datu pieejams par sadiem ekosistémas pakalpojumiem —
rekreacija un tlrisms (19% veértibu), partikas razosana (17% vértibu), izejmaterialu nodrosinasana
(11% vertibu), eksistences vértiba (10%), klimata regulacija (6%), gaisa kvalitate (6%) un ekstrému
dabas paradibu mazinasana (4%) — retak pieejamas vértibas dzives ciklu uzturésanas pakalpojumam,
biologiskajai kontrolei, genétisko resursu saglabasanai, dekorativajai funkcijai un garigajai pieredzei.
Biezak izmantotas ekosistemas pakalpojumu ekonomiskas vértéSanas metodes ir — tirgus cenas
metode (28% gadijumu), kontingenta vértésanas metode (17%), izvéles modelésanas metode (choice
modelling) (16%), socialo izmaksu metode (damage cost avoided) (8%), celoSanas izmaksu metode
(6%), razosanas funkcijas novértésanas metode (production function) (6%), tira ienakuma metode
(net factor income) (5%) un aizvietoSanas izmaksu metode (5%).

TEEB ESVD ir iespéjams izmantot ari vértibu parveides riku (Value Transfer Tool), kas pieejams tikai 2
biomiem, starp kuriem ir lauksaimnieciba (otrs — Tropical Forest). Riku var izmatot, lai novértétu
ekosistemu pakalpojumu vértibas, kas atspogulo lietotaja ievaditas lokalizacijas ipasSibas, bet var
izmantot ari noklusétos raksturlielumus (no vértibas apréekina izmantoto pétijumu datiem). lespéjams
Si rika izmantoSana varétu bit veids, ka iegut Latvijas lauksaimniecibas MACC iek|auto pasakumu
ekosistemas pakalpojumu vértibas. Tomer, lai to izdaritu, ir javeic virkne pienémumu un jarékinas ar
iespéjamam neprecizitatém, kuru apmérs nav tiesi nosakams.

TEEB ESVD Value Transfer Tool (pieejams - https://www.esvd.net/) pielietoSanas gadijuma, izvéloties
noklusétas vietu raksturojosas vértibas (bet var ievadit vietéji piemérotakas), ieglistamas konkrétas
ekosistemas pakalpojumu vértibas — starptautiskajos dolaros uz hektaru gada. Vértibas pieejamas
virknei dazadu ekosistémas pakalojumu, katrai no bioma apaksgrupam — Aesthetic Services, Biological
control, Climate regulation, Erosion Control, Existence/bequest services, Food provisioning,
Information for cognitive development, Inspiration for culture/art/design, Mainetenance of life cycles,
Maintenance of fertility, Moderation of extreme events, Opportunities for recreation and tourism,
Pollination services, Raw materials, Regulation of water flows, Water provisioning. Vienlaiciga vairaku
ekosistemas pakalpojumu izvéle vienam apaksbiomam nav iesp€jama, bet iespéjams vértibas var
manuali summeét (protams, ja logika nesaka, ka tas ir viena otru savstarpéji izslédzosas). 1. tabula
apkopots piemeérs par iegustamajam vértibam ekosistémas pakalpojumiem bioma — lauksaimnieciba
(Agriculture).

1. tabula
TEEB ESVD ieglistamo EP vértibu piemérs biomam: Agriculture
Bioma apaksgrupas Ekosistému pakalpojumu piemeéri
jeb Agriculture Climate Food Maintenance of Erosion
Ecozones requlation provisioning soil fertility regulation
IntS halyrt IntS halyr? IntS halyr IntS halyr?
Irrigated Cropland 426 531 6714 5260
Extensive Cropland 242 301 3808 2983
Intensive Cropland 239 298 3770 2954
Hedgerows 97 121 1534 1202
Plantations 944 1176 14867 11648
Vinyards 335 417 5276 4133
Orchards 79 98 1247 977
Sown Pastures 124 154 1958 1534
Rice paddies 13 17 216 169
Perennial Agro- 65 81 1031 808
Forestry

Avots: autoru veidots péc TEEB ESVD Value Transfer Tool




So vértibu izmantoganas gadijuma starptautisko dolaru vértibas bitu japarveido EUR vértibas. Tam
varétu izmantot Pasaules bankas pirktsp€jas paritates parveides rikus.

Nemot véra dazadas valstis un pétijumos izmantotas |oti dazadas pieejas ekosistemu pakalpojumu
novértésanai un datu salidzinamibas problematiku, ka ar1 to, ka pétijumi parasti nepiedava eérti
parnemamas vértibas, iespéjams ka S1 pétijuma konteksta (tostarp nemot véra laika un finanséjuma
ierobezojumus) Latvijas lauksaimniecibas MACC ieklauto pasakumu ietekmes novértésanai varétu tikt
izmantotas TEEB ESVD ekosistémas pakalpojumu vértibas — nosakot konkrétu ietekméto ekosistemu
un tas sniegto ekosistémas pakalpojuma vértibu. Tomeér jaatzist, ka $adi nebutu iespéjams noveértét
konkrétu pasakumu niansétu ietekmi un daudzu pasakumu gadijuma izmantojama ekosistémas
pakalpojuma vértiba sakristu (jo vértéjums attiecas uz pasu ekosistému, pieméram, zalaju vai
aramzemi). TEEB ESVD izstradataji bridina, ka tieSa vértibu izmantoSana no datu bazes ir iespéjama,
bet nav optimalakais veids - var radit parvértésanu vai nepietiekamu novértésanu, jo netiek nemti
véra konkrétie apstakli. Pareizak bUtu izmantot no datu bazes tieSi iegustamas ekosistémas
pakalpojumu veértibas, tam piemérojot vértibas funkcijas, kas iegutas primaro apstaklu novértésanas
meta-analizé (application of value functions derived through meta-analyses of primary valuations,
which enable the estimation of site-specific values).

Pétljumu ES un pasaulé ir loti daudz, katra no tiem lietota sava metodika, rezultati biezi nav
salidzinami vai nav tiesi salidzinami (pieméri doti 2. tabulad). Ja netiek veikts atseviSks pétijums par
Latvijas lauksaimniecibas ekosistemu pakalpojumu novértéjumu, tad iespéjams tomer vislabak butu
izmantot TEEB ESVD Value Transfer Tool lauksaimniecibas ekosistémai, lai iegltu aptuvenas ar
konkréto pasakumu un ekosistému saistamas ekosistému pakalpojumu vértibas (2.tabula).
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2. tabula
Lauksaimniecibas ekosistému pakalpojumu vértibu aprékinu piemeéri
Ekosistéma Ekosisteému . _o_ Literatiiras
. . Aprékina metode leguta vértiba
(valsts) pakalpojumu veids avots
Ganibu zalajs Razojosa funkcija EP vértibas raksta | (J. Zhang &
(KTna) (product supply), ;llef :lclzf::item service value of grassland in Qinghai Province. Its calculation formula is nav konkréti | Chen, 2024)
regulativas  funkcijas GESV =) /Lx} ' VC @) nolasamas, bet
(regu|atory services), where “GESV” is the ecosystem service value; “L” is the area of grassland type of land iZmantOtaS, lai
L o use (hm?); “n” is the total amount of land use type; “Y" VC” is the ecological service _ .
estétiska veértiba value coefficient of grassland type of land use (hm?); “—"is the coefficient of the f th modelétu klimata
| | service function value of grassland type of land use (hm?); and “m” is the total amount of - . . kmi
(ornamenta va UES) ecosystem service types for a given land use. Cited in this paper are the updated global parmainu letekmi
Raiojo§é fun kcija _ ecosystem service value coefficients by Costanza et al. (Table 2) [42]. uz kOpé]O EP
Iopba riba un Iopko pra' Table 2. Coefficients of ecosystem service values for grasslands [42]. pieejameU un to
ka ari tdrisms. Type Ecosystems Services Grass ($/hm”) vértibu valsts
Air regulation 2.00 i I5 -
Climate regulation 899.82 regionu limeni.
Disturbance regulation 2.00
. Water regulation 2.00
Regulating Erosion control 23543
Waste disposal 869.44
Pollination 49.61
Biological control 73.54
Habitat 1105.21
Supportin: Soil formation 145
PP & Nutrient cycling 0.00
Water supply 54.58
Food sources 1085.09
Provisioning Raw materials 49.18
Genetic resources 1105.21
Recreation 23.67
Cultural Culture 152.03
Principa ekosistémas pakalpojuma (EP) vértiba tiek ieglta reizinot ekosistémas
platibu ar pakalpojuma vértibas konstanti — iegltu no iepriekséjiem pétijumiem
(Costanza et al.,, 2014) — raksta pielikuma esoSs Excel fails, kas apkopo ESVD
vértibas ($2007 ha-1 yr-1) uz 2011. gadu. Vértibas nav nemtas tie$i no minétas
tabulas, bet gan veikti parrékini (raksta nav skaidroti). Salidzinosi vecu EP vértibu
(2014) izmantosanu 2024. gada raksta ta autori 1sti nepamato, bet uzsver, ka datu
trikuma de| visi zalaji pielidzinati dabiskiem zalajiem to produktivitates un EP
vértibu zina — tostarp ari aizsargajamas teritorijas.

13



Ekosistema
(valsts)

Ekosistéemu
pakalpojumu veids

Aprékina metode

legiita vertiba

Literaturas
avots

Robert Costanza ir ekosistému pakalpojumu ekonomiskds novértésanas aizsacéjs
(h-index 92).

Lauksaimniecibas

1. Apldenosanas

Apldenosanais pakalpojuma novértésanai izmantota tirgus cenas metodes

Rezultati jeb EP

(Thomasz et

sistéma/zeme ka pakalpojums modifikacija — vértéta sistémas bez aptdenosanas produktivitate attieciba pret | vértibas  raksta | al., 2024)
tada (irrig.ati_on) - produktivitati, kas ieglistama pateicoties irigacijas iesp&jam. izteiktas
(Spanija) Ej:;:lcj?e :(::tiln('gul Apputes pakalpojums noveértéts, izmantojot tirgus cenu metodi - katrail/s kultdrai | procentos — kada
pest control) noteikts apputes dependency ratio (no iepriek$éjiem pétijumiem) un tas reizinats | batu ietekme
Apputes ar vidéjo lauksaimniecibas produkcijas vértibu attiecigajai kultlrai attiecigaja gada | (procentuali) uz
pakalpojums (average agricultural gross production value). Lidzigi aprékinata ari dabiskas | razas
(Pollination) kaiteklu kontroles pakalpojuma ekonomiska vértiba — koeficients, kas raksturo | samazinasanos,
razas samazinasanos gadijuma, ja dabiskie regulatori (putni) nebdtu pieejami, | ja attiecigais
reizinats ar videjo lauksaimniecibas produkcijas vértibu attiecigajai kultlrai | pakalpojums
attiecigaja gada. nebdtu pieejams.
Dotas ari vértibas
EUR, bet ne uz ha
(valsts (Spanijas)
[Tmen)
Intensive . Visual Discrete choice experiment (DCE), nosakot marginal willingness to pay (WTP) | Vidéji - Marginal | (Parron et
agriculture amenity/appearance | vienai majsaimniecibai gada laika. Delta un statistiskas metodes — datu apstradei | willingness to pay | al., 2022)
landscape of the agricultural |, analizei. (WTP) — 18-93
(Brazil) landscape — kultaras Sabiedribai piedavats noteikt nodoklim lidzigu maksajumu, kuru tie bltu gatavi | EUR no

pakalpojums,

reduction of soil loss,
which improves soil

conservation and

. Water quality -
atbalsta un
regulacijas

pakalpojums, carbon
storage — regulacijas

veikt (WTP) 10 gadu perioda, lai saglabatu/uzlabotu attiecigo EP. Doti EP detalizéti
raditaji par sagaidamo vides uzlabojumu, ja politika atbalstitu ta (EP) stiprinasanu.

majsaimniecibas
gada par ar
lauksaimniecibu
saistitu EP
saglabasanu -
biodaudzveidiba,
augsnes
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Ekosistéma Ekosistému . e o Literatiiras
) . Aprékina metode legiita vertiba
(valsts) pakalpojumu veids avots
pakalpojums, aizsardziba,
presence and oglekla
diversity of animals uzkratana,
and plants, which estétiska vertiba.
. refers to the L
conservation of Detalizetak 1
biodiversity _ majsaimniecibas
atbalsta WTP gada -
pakalpojums biodaudzveidiba
(RS541), erozijas
samazinasana
(R$297) un C
uzkrasana
(R$193)
Greenhouse Apgades Apgades pakalpojumi — vertiba aprékinata, nosakot ienakumus no I/s | Noteikta katras | (Zhen et al.,,
vegetable pakalpojumi produkcijas realizacijas USD ha ' yr' izmantojot lauksaimniecibas apsekojamu | ekosistémas 2021)
production in Reguléjgéie‘ daftus. o o o i | (CON, ORG un
conventional pa!<a|p01um| o Kllmat_a parmalny reg.ulac'ua - oglek!a_ ples:eusjces aggsne },ln ve.getacu.a a_pre_kml CSA) kopéja EP
) (klimata regulacija, — aprékina C bilanci saimniecibu liment (ievadi un izvadi no sistémam), | _ °
(CON), organic gaisa attirisana, izmantojot zinatniskus pienémumus par oglekla daudzumu un C tirgus cenu. vértiba (bez
(ORG) un augsnes Gaisa attirisana — no piesarnotajiem (clean-up air apgades
community formésana, Udens pollutants like HF, SO2, and NOx and emit oxygen). Nosaka ekosistému spéju | (provisional)
supported piesaiste, izdalit skabekli (1.2 kg 02 uz kg augu sausas masas) un O2 tirgus cenu - | pakalpojumiem,

agriculture (CSA)

biologiska kontrole.
Atbalsta
pakalpojumi
(baribas baribas
vielu aprite un
piesaiste);
Kultiras
pakalpojumi
(ekotdirisms)

(pieméram, 0.054 USD kg™, (2011 gada).

Augsnes formésana — nosaka cik daudz augsnes gada laika var izveidot 1 tonna
slieku (pétijuma dati). Nosaka, ka - therefore, the value of soil formation (USD
ha -1 yr-1) is proportional to the mass of earthworms and the price of this is
23.6 USD tonnes™.

Udens regulé3anas/piesaistes pakalpojums - izmantoti water content in the
topsoil (0-20cm) dati un Gdens cena — 0.55 USD t (2016);

Biologiska augu aizsardziba - noteikts pesticidu iegades izmaksu
samazinajums un salidzinats ar ikgadéji vidéjo pesticidu izlietojumu un ta

jo tie neattiecas
uz general public)
— CON - 254
thousand USD ha
Tyrl, ORG-2.69
thousand USD ha
1yrl, CSA —8.35
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Ekosistema
(valsts)

Ekosistéemu
pakalpojumu veids

Aprékina metode

legiita vertiba

Literaturas
avots

vértibu USD (nemts véra vértoibas palielinajuma koeficients bio/organic
pesticidu gadijuma).
7. Atbalsta pakalpojumi (baribas vielu aprite un piesaiste (retention))

leached with the irrigation water or rain. The ES7 is evaluated by the
economic value of nutrient content in the top soil (Liu et al., 2017) as

fomula (2).

ES7 — ChnatineN X Pricey + Cayatapler % Pricep + Cayuinpiex X Priceg
" 103

] X Qi
(3)

where ES7 is the economic value of nutrient eycling and retention, USD
ha ' yr Y ;Caikainen, Cavaitabiek and Cayaiianiepare the concentrations of soil
alkaline N, available P, and available K, mg/kg. Pricey, Pricep, and Pricex
are the market prices of pure nutrients of N, P;0s and K;0 in urea (N
45%), caleium superphosphate (P;05 16%) and potassium oxide (K;0
529%), respectively. Thus, they were 0.67, 0.75 and 0.87 USD/kg for N,
P05 and K30, respectively in this case study (htips://re.1688.com,
accessed on Oct 10, 2019). 10 is a conversion coefficient. Q,.y is the

quantity of soil, kg ha™'. It is expressed as Afg;’é‘“, kg, in which A isa
hectare of farm land, 1 x 10° em?; h is the height of soil (20 ecm);p is the
soil bulk density, g em~3; and 10 is a conversion coefficient.

8. Kultaras pakalpojums — dati par ienakumiem no ekotarisma valsti - ha * yr?
Aprékinata ari ne-pakalpojumu vértiba (disservices), izmantojot iepriek$ Tpasi
izstradatu modeli (Environmental Priorities Strategies, EPS), ieglstot datus no
dzives cikla analizes inventarizacijas datiem. Neto ekosistému pakalpojumu vértiba
aprékinata summéjot pozitivas (ekosistému pakalpojumi) un negativas (disservices)
externalities vértibas.

thousand USD ha
-1 yr-l

Avots: autoru veidots péc TEEB ESVD Value Transfer Tool
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1.3. Ekosistéemu pakalpojumu vértibas Latvijas lauksaimniecibas MACC
ieklautajiem pasakumiem

1.3.1 Ekosistému vertibas noteiksanas metodika

Ekosistému pakalpojumu monetaras vértibas noteikSanai, tika izvéléta tirgus cenu
metode, jeb ekosistému pakalpojumu salidzinasana un pielidzinasana tirgd esoSajam
resursu cenam.

Tirgus cenu metode sniedz tieSu vertibu, balstoties uz tirgus cenam, toties metodes
ierobeZojums ir tas, ka ne visi ekosistemu pakalpojumi tiek tirgoti tirga.

Toties ekosistémas pakalpojumu vértésanai tika identificéti indikatori, kurus ievietojot
apréekina formulas, rada iespéju pielagot ekosistému pakalpojumus tirgus cenu metodei
(skat. 3. tabulu). Ir svarigi apskatit jebkuru no ekosistémas pakalpojumiem un piedot
tam tigus cenu metodei raksturigus, izméramus lielumus, pieméram: raziba (t/ha),
lauksaimnieciba izmantotas zemes platiba (ha), konkrétu objektu uzturéSanas vai
atjaunos$anas cena (€).

3. tabula
Ekosistéemu pakalpojumu iespéjamie indikatori un to aprékini
Ek05|ste.mas Indikators Aprékins Apz. Gr_aflil.(als
pakalpojums apziméjums
Oglekla piesaiste CxP=V, kurC=
Klimata (tCOy/ha), biomasas piesaiste t/ha, P = 1 “@
regulacija pieaugums, augsnes cena €/t, V = vértiba I
organiskas vielas saturs. | €/ha
Augsnes segums (%), E zxP_z=V,kurE_z
Eroziias nogazu slipums (%) = noversts razas //
re uléjci'a nogulumu daudzums zudums t/ha, P_z= T2
& J (t/ha/gada). razas cena €/t,V =
vértiba €/ha
Augsnes organisko vielu | YxP_y=V, kurY=
Augsnes auglibas | saturs (%), pH, baribas razas daudzums t/ha,
uzturééana vielu [imenis, razas P_y=raZascena€/t,V 3
daudzums (t/ha/gada) = vértiba €/ha
RaZas daudzums (t/ha) | YxP_y=V, kurY=
Partikas lauksaimniecibas platiba | razas daudzums t/ha, T4
nodrosinasana | (ha), tirgus cena (€). P_y=razascena €/t, V
=vértiba €/ha
_ Noteikta cena Novérsto pladu radito
Ekstrému ) _ . _. .
. - infrastruktlras objektu | zaudéjumu izmaksas
laikapstak|u Y. . _ AN
. uzturésanai, (€/ha), infrastruktaras T5 LAA
ietekmes \ ‘.
. atjaunosanai vai remontu cena (€) 2
mazinasana T —
iertkosanai.
Noteikta cena Udens uzkrajuma
. _ . . 3 .
Gdens plismu mfras:ctuktgras objektu | apjoms (rr_1 /ha), tirgus O
resuliciia uzturesanai, cena par tdens T6 (/
gutacy atjauno3anai vai apjomu (€) N
iertkosanai.
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Ek05|ste_mas Indikators Aprékins Apz. Gr?flfl_(als
pakalpojums apziméjums
Koksnes raza (m3/ha), QxP g=V, kurQ=
¥ ; 3 y 3
lzejvielu uc?ens_leg'uve (m?3), koksnes raza m3/ha, @B
nodroginatana mineralu ieguves P _g=cena€/m3 V= T7 @r!
apjoms, resursu raza vértiba €/ha fo
(m3/ha).
Apputeksnétas kulttras | YxP_bxP_y=V, kur
(% no kopéjas razas), Y = razas daudzums
z t/h ha,P_b=
Apputeksnaganas r‘azas daudzums (t/ha), | t/ha,P_b -
akalboiumi tirgus cena (€). apputeksnétas razas T8
P pol dala (%), P_y = tirgus
cena €/t, V = véertiba
€/ha
Apmeklétaju skaits A vxP_t=V, kurA v
Estatiskie (pers./géda), VIdij:] = apm(.akletaju skaits, (el
L pakalpojuma vai biletes | P_t = tirgus cena T9
pakalpojumi o : _ -
cena (€), ienémumi no €/pers., V = vertiba —
tdrisma. €/ha

Avots: autoru viedots, 2025

Toties, lai padzilinatak spétu noteikt, no ka varétu rasties un izveidot ekosistemu
pakalpojumu tirgus cenu pamatojosus aprékinus tika veikta zinatnisko publikaciju un
pétijumu rezultatu pazinojumu apkoposana. Saja procesa tika atnalizéti un mekléti tiesie
ar ekosistemu pakalpojumiem saistito pas esamiba pétijumos, un to pieradamiba. Lai
izveidotu vieglak apskatamu iespéjamo aprékinu katram no ekosistemu pakalpojumu
ietekméjoSajiem pasakumiem, tie tiek apziméti ar burtu E un kartas skaitli (skat.

4. tabulu).
4. tabula
Ekosistému pakalpojumu ietekméjoso pasakumu zinatnisko rakstu un
publikaciju raditaju apkopojums
Pasakums ‘ Zinatniskaja pétijuma minétais raditajs ‘ Atsauce

Minimala augsnes apstrade (E1)

Augsnes erozija

Mineralvielu sastavs augsné, lielaks slieku
daudzums, noteces samazinajums

(Madarasz et al.,
2021)

Augsnes auglibas
uzturésana

Augsnes ogranisko dalinu daudzums, vielu
daudzums augsnes virskartas

(Engell et al., 2022)

Partikas

nodrosinasana daudzums un cena

Patérétais degvielas daudzums, laiks, razas

(Auzins et al., 2023)

Preciza mineralméslojuma lietosana (E2)

Klimata regulacija
daudzums

N,O emisiju daudzums, méslojuma

(Karlsson Potter et al.,
2022)

Partikas

nodrosinasana

RaZas daudzums un raZas cena

(Carroll et al., 2025)

Meéslosanas planosana (E3)

Klimata regulacija

Méslojuma daudzums un cena

(Menegat et al., 2022)
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Pasakums

Zinatniskaja pétijuma minétais raditajs

Atsauce

Augsnes auglibas
uzturéSana

N un P méslojuma daudzums un cena

(Liu et al., 2020)

Partikas
nodrosinasana

Razas daudzums un cena

(Menegat et al.,
2022)

Nitrifikacijas inhibitori (E4)

Klimata regulacija

NO; izskalosanas, razas daudzums

(Muller et al., 2023)

Partikas
nodrosinasana

Slapekla deva, raza, emisiju daudzums

(Dietz et al., 2024)

liggadéjie zalaji organi

skajas augsnés (E5)

Klimata regulacija

Augsnes oglekla kajumi

(Ernst & Siri-Prieto,
2009)

Augsnes erozija

Izskalosana

(Ojija, 2024)

Augsnes auglibas
uzturéSana

Organisko vielu daudzums, augsnes
struktdra, Gdens infiltracija

(Wepking et al., 2022)

Partikas
nodrosinasana

Razas daudzums, augsnes vielu krajums,
Gdens infiltracija

(Dijkstra et al., 2009)

Slapekla piesaiste (taurinziezi) (E6)

Klimata regulacija

Augsnes SOC krajumi

(Huang et al., 2025)

Augsnes auglibas
uzturésana

Razas daudzums

(Huang et al., 2025)

Partikas
nodrosinasana

RaZas daudzums

(Huang et al., 2025)

Zalmeéslojuma augu audzésana (E7)

Klimata regulacija

RaZas daudzums, slapekla gazu emisjias

(Wang et al., 2025)

Augsnes auglibas
uzturésna

Za]meéslojuma daudzums, razas daudzums

(Yang et al., 2025)

Partikas
nodrosinasana

RazZas daudzums, cena

(Wang et al., 2020)

Melioracijas sistemu uzturésana (E8)

Klimata regulacija

Sistému atjaunnoosana, tdenslimena
uzturésana

(Kesicka et al., 2023)

Partikas

nodrosinasana

RazZas daudzumes, razas cena, CO,, N,0
emisiju daudzums

(Kesicka et al., 2022)

Ekstremu
laikapstaklu
ietekmes

samazinasana

Udens plasmu

regulacija

Notece, izplude

Skidrméslu tiesa iestrade (injektors) (E9)

(Ten Huf et al., 2023)

Klimata regulacija ‘

NH3 emisiju daudzums

‘ (Teague et al., 2011)
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Pasakums Zinatniskaja pétijuma minétais raditajs Atsauce

Partikas RaZas daudzums, cena (Jordon et al., 2022)
nodrosinasana

Intensiva (rotacijveida) ganisana (E10)

Klimata regulacija (Jokela, 2019)
Augsnes auglibas (Sherman et al., 2022)
uzturésana

Partikas (Vullaganti et al.,

nodrosinasana 2025)

Tiesa skidro katsmeéslu iestrade augsné (1. variants - ar caurulvadu izkliedésanas sistemu)
(E11)

Klimata regulacija Augsnes sablivéjums, gaisa un Gdens
rezims, N,O daudzums

Partikas Izmaksu daudzums, razas daudzums

nodrosinasana

BezpakaiSu majputnu kiitsméslu samazinats iestrades laiks (Iidz 4 h) (E12)

Klimata regulacija Amonjaka emisiju (NHs) daudzums (Vullaganti et al.,
2025)

Partikas Amonjaka emisiju (NHs) daudzums (Vullaganti et al.,

nodrosinasana 2025)

Preciza mineralméslojuma lietoSana (E13)

Augsnes auglibas Augsnes organisko vielu saturs (Maaz et al., 2021)
nodro3inasna

Klimata regulacija N,O emisiju daudzums, mineralméslu deva | (Mao et al., 2024)
un cena
Partikas Razas daudzums un cena (Smith et al., 2000)

nodrosinasana

TieSa skidro katsmeéslu iestrade augsné (2. variants - ar tiesas iestrades izkliedétaju) (E14)

Klimata regulacija NH3 amonjaka emisiju daudzums (Mosaic Crop
Nutrition, 2025)
Partikas Razas daudzums un cena (Chivenge et al., 2021)

nodrosinasana

PakaisSu kaitsméslu samazinats iestrades laiks (12 h) (E15)

Klimata regulacija Kdtsméslu cena un daudzums, emisiju (Clean Air Farming,
daudzums 2025)

Partikas Razas dauduzms un cena (Clean Air Farming,

nodrosinasana 2025)

Maeéslosanas planosana un praktiska ievieSana (E16)

RaZas daudzums un cena, N>O emisiju (Keeney et al., 2024)
Klimata regulacija daudzums
Augsnes auglibas Baribas vielu daudzums, razas daudzums (Keeney et al., 2024)
uzturésana
Partikas Razas daudzums un cena (Keeney et al., 2024)

nodrosinasana
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Pasakums

Zinatniskaja pétijuma minétais raditajs \

Atsauce

Skidro kiitsméslu samazinats iestrades laiks (4 h) (E17)

Klimata regulacija

NH3 emisiju daudzums, N,O emisiju
daudzums

(Jones et al., 2022)

Partikas
nodrosinasana

Razas daudzums, cena

(Jones et al., 2022)

Slapekla piesaiste, ieklaujot taurinziezus rotacija (E18)

Klimata regulacija

Oglekla daudzums, N,O daudzums

(Karlsson et al., 2023)

Augsnes auglibas
uzturésana

Augsnes slapekla saturs, augsnes organisko
vielu daudzums

(Karlsson et al., 2023)

Partikas
nodrosinasana

Razas daudzums un cena

(Karlsson et al., 2023)

Paludikultiiru (niedres) audzésana organiskajas augsnés (E19)

Klimata regulacija

Emisiju daudzums, oglekla dauduzms

(Tanneberger et
al.,2021)

Augsnes auglibas

Baribas vielu daudzums augsné

(Abel et al., 2021)

uzturésana

Udens plasmju Udens regulacijas process, baribas vielu (Wichtmann et al.,
regulacija daudzums augsné, noteces daudzums 2022)

Izejvielu Fosilatu materialu aizvietojums (Tanneberger et

nodrosinasana

al.,2021)

liggadigo stadijumu (kriimmellenes) iertkoSana organiskajas aramzemés (E20)

Klimata regulacija

Augsnes auglibas
uzturésana

Partikas
nodrosinasana

Agro-mezsaimnieciba gravmalas un laukmalas (E21)

(Abel et al., 2021)

(Abel et al., 2021)

(Wichtmann et al.,
2022)

Klimata regulacija

SOC lielums

(Kay et al., 2019)

Augsnes auglibas

Augsnes struktira, baribas vielu daudzums,

(Udawatta et al.,

uzturééana augsnes kvalitate 2020)

Uden:s |:.).Iusmu Virsmu plddu zaudéjumi (Kay et al., 2019)
regulacija

Izejvielu RaZa un razas cena (Udawatta et al.,

nodrosinasana

2020)

Karklu plantaciju iertkoSana lauksaimnieciba neizmantotas platibas

energijas ieguvei (E22)

Klimata regulacija

Augsnes ograniska oglekla daudzums

(Karp et al., 2017)

Augsnes auglibas
uzturésana

Augsnes ograniska oglekla daudzums

(Karp et al., 2017)

Izejvielu
nodrosinasana

Izejvielu nodrosinasana energijas ieguvei,
cena, raza

(Styles et al., 2020)

Apputes pakalpojumi

(Karp et al., 2017)

Gantbu botaniska sast

ava dazadosana (E23)

Augsnes auglibas
uzturésana

Augsnes fizikalas un kimiskas Tpasibas

(Suter et al., 2021)
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Pasakums Zinatniskaja pétijuma minétais raditajs Atsauce
Partikas Razas daudzums (Graham et al., 2021)
nodrosinasana

Estétiskie (Kleijn et al., 2019)
pakalpojumi

Izturigu un mainigiem apstakliem pielagoties spéjigu kultiraugu Skirnu selekcija un
ievieSana (E24)

Appludinajuma laiks, Gdens patérins, razas | (Ceccarelli et al., 2019)
Klimata regulacija daudzums

Augsnes auglibas Augsnes oglekla daudzums (Ortiz et al., 2020)
uzturésana
Partikas Razas daudzums (Ceccarelli et al., 2019)

nodro3inasana
Kdtsmeéslu un citu organisko blakusproduktu izmantosana komposta gatavosanai (E25)

Klimata regulacija SEG emisiju daudzums (Kupper et al., 2020)
Augsnes auglibas Augsnes organisko vielu daudzums, Gdens (Santos et al., 2022)
uzturéSana noturiba

Partikas Razas daudzums

(Santos et al., 2022)

nodrosinasana
Biologiska seguma izmantosana darzkopiba (mul¢ésana) (E26)

Klimata regulacija Augnes organiska oglekla daudzums (Li et al., 2021)
Augsn_(is auglibas Augsnes baribas vielu daudzums (Chen et al., 2020)
uzturésana

Partikas RaZas daudzums

(Li et al., 2021)

nodroSinasana
Sintéetisko méslosanas lidzeklu aizvietosana ar dabiskas izcelsmes un mikrobiologiskiem
augu méslosanas lidzekliem (DI-MbML) (E27)

Klimata regulacija
Augsnes auglibas
uzturésana
Partikas
nodrosinasana
Avots: autora veidots, 2025.

Apkopojot visus ekosistému pakalpojumu ietekméjoSo pasakumu ietekmi uz dazada
vieda ekosistému pakalpojumiem, balstoties uz zinatniskajiem pétijjumiem un to
publikacijam ir iespéjams noveérot ka, liela dala pasakumu saistiba ar klimata regulaciju
uztur augsnes organiska oglekla daudzumu un samazina SEG emisijas (skat. 5. tabulu).
Toties apskatot lielako dalu pasakumus kas saistas ar partikas nodrosinasanu pétijumos
atspogulo dazada rakstura razZas palielinasanos, vai razas lieluma nemainibu, pat ja tiek
mainits mineralmeéslu daudzums.

5. tabula
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Ekosistému pakalpojumi un to ietekméjosie (atbastosie pasakumi)

Ekosistéemas
pakalpojums

Grafiskais
apziméjums

Ekosistému pakalpojumu ietekméjosais pasakumi

Klimata
regulacija

Minimala augsnes apstrade, Preciza mineralméslojuma
lietoSana, Méslosanas planosana, Nitrifikacijas inhibitori,
llggadigie zalaji organiskajas augsnés, Slapekla piesaiste
(taurinziezi), Zalméslojuma augu audzéSana, Melioracijas
sistému uzturé$ana, Skidrméslu tie$a iestrade (injektors),
Intensiva (rotacijveida) ganisana, Tiesa skidro kltsméslu
iestrade augsné (1. variants - ar caurujvadu izkliedésanas
sistemu), BezpakaiSu majputnu kltsméslu samazinats
iestrades laiks (Iidz 4 h), Preciza mineralméslojuma
lietoSanaTiesa skidro klitsméslu iestrade augsné (2. variants
- ar tieSas iestrades izkliedétaju),PakaiSu katsméslu
samazinats iestrades laiks (12 h), Méslosanas planosana un
praktiska ievie$ana, Skidro kitsméslu samazinats iestrades
laiks (4 h),Slapekla piesaiste, ieklaujot taurinziezus rotacija,
Paludikultiru (niedres) audzésSana organiskajas augsnés,
llggadigo stadijumu (krimmellenes) iertkoSana organiskajas
aramzemeés Agro-mezsaimnieciba gravmalas un laukmalas,
Karklu plantaciju iertkosana lauksaimnieciba neizmantotas
platibas energijas ieguvei, Izturigu un mainigiem apstakjiem
pielagoties spéjigu kultdraugu Skirnu selekcija un
ievieSana,Kltsmeéslu un citu organisko blakusproduktu
izmantoSana komposta gatavoSanai, Biologiska seguma
izmantosana darzkopiba (muléesana). Sintétisko
meéslosanas lidzek|u aizvietoSana ar dabiskas izcelsmes un
mikrobiologiskiem augu méslosanas lidzekliem (DI-MbML)

Erozijas
regulacija

Minimala augsnes apstrade, llggadigie zalaji organiskajas
augsneés

Augsnes
auglibas
uzturésana

Minimala augsnes apstrade, Preciza mineralméslojuma
lietoSana, Meéslosanas planosana, llggadigie zaljji
organiskajas augsnés, Slapekla piesaiste (taurinziezi),
Zalméslojuma augu audzésSana, Intensiva (rotacijveida)
ganisana, Preciza mineralméslojuma lietosana, MésloSanas
planosana un praktiska ievieSana,Slapekla piesaiste,
ieklaujot taurinziezus rotacija, Paludikultlru (niedres)
audzésana organiskajas augsnés, llggadigo stadijumu
(krimmellenes) ierikoSana organiskajas aramzemeés, Agro-
meZsaimnieciba gravmalas un laukmalas, Karklu plantaciju
iertkosana lauksaimnieciba neizmantotas platibas energijas
ieguvei,Ganibu botaniska sastava dazadosSana, Izturigu un
mainigiem apstakliem pielagoties spéjigu kultlraugu skirnu
selekcija un ievieSana, Kidtsméslu un citu organisko
blakusproduktu izmantoSana komposta gatavosanai,
Biologiska seguma izmantosSana darzkopiba (mulcesana),
Sintétisko meéslosanas Ilidzek|u aizvietoSana ar dabiskas
izcelsmes un mikrobiologiskiem augu méslo$anas lidzekliem
(DI-MbML)
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Ekosistéemas Grafiskais Ekosistému pakalpojumu ietekméjosais pasakumi
pakalpojums | apziméjums
Minimala augsnes apstrade, Preciza mineralméslojuma
lietoSana, Méslosanas planosana, Nitrifikacijas inhibitori,
llggadigie zalaji organiskajas augsnés, Slapekla piesaiste
(taurinziezi), Zalméslojuma augu audzésSana, Melioracijas
sistému uzturédana, Skidrméslu tie$a iestrade (injektors),
Intensiva (rotacijveida) ganiSana, TieSa skidro katsmeéslu
iestrade augsné (1. variants - ar caurulvadu izkliedésanas
sisttmu), BezpakaiSu majputnu kltsméslu samazinats
iestrades laiks (Iidz 4 h), Preciza mineralméslojuma
lietoSana, TieSa Skidro katsméslu iestrade augsné (2.
Partikas variants - ar tiesas iestrades izkliedétaju), Pakaisu kitsméslu
nodrosina- samazinats iestrades laiks (12 h),Méslosanas planosana un
sana praktiska ievie$ana, Skidro kitsméslu samazinats iestrades
laiks (4 h), Slapek|a piesaiste, ieklaujot taurinziezus rotacija,
llggadigo stadijumu (krimmellenes) ierikoSana organiskajas
aramzemes, Ganibu botaniska sastava dazadosana, lzturigu
un mainigiem apstakliem pielagoties spéjigu kultlraugu
Skirnu selekcija un ievieSana, Kitsmeéslu un citu organisko
blakusproduktu izmantosana komposta gatavosanai,
Biologiska seguma izmantoSana darzkopiba (muléésana),
Sintéetisko meésloSanas lidzeklu aizvietoSana ar dabiskas
izcelsmes un mikrobiologiskiem augu meéslosanas lidzekliem
(DI-MbML)
Ekstrému Melioracijas sistému uzturésana
laikapstak|u
ietekmes
mazinasana
Odens Melioracijas sistému uzturésana, Paludikultlru (niedres)
pldsmiju audzésana organiskajas augsnés, Agro-meZsaimnieciba
regulacija gravmalas un laukmalas
lzejvielu PaIudikuItGrlu (pie_dres) a_udzéé_ana organiskajéf augs_nés,
v =y Agro-meZsaimnieciba gravmalas un laukmalas, Karklu
nodrosinasa D, e - -
na pIanticuu.|er|kos.ana lauksaimnieciba neizmantotas platibas
energijas ieguvei
Apputes Karklu plantaciju iertkosana lauksaimnieciba neizmantotas
pakalpojumi platibas energijas ieguvei
Estétiskie 0O Ganibu botaniska sastava dazadosana
pakalpojumi %9-
,-—

Avots: autoru veidots, 2025

1.3.2. Ekosistému pakalpojumu tirgus cenu metodes aprékins
Lai noteiktu ekosistemu pakalpojumu montaro vértibu un ekonomisko ieguvumu no SEG
un amonjaka emisiju samazinasanas, un CO; piesaistes pasakumiem, tiek pielietota
tirgus cenu metode. Tirgus cenu metode balstas uz ekosistémas nodrosinato labumu
iespéjams izteikt monetara, jeb naudas izteiksmée, salidzinot tos ar lidzvertigiem
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resursiem vai pakalpojumiem, kuri tiek tirgoti tirgt. Tirgus cenu metode var sniegt tiesu
vértibas novértéjumu, izmantojot tirgus faktisko informaciju, tadejadi nodroSinot
praktisku un skaidro ekonomisko intepretaciju ekosistemu funkcijam.

lepriek$ noteiktie ekosistemu pakalpojumu indikatori, pieméram, oglekla piesaiste,
augsnes augliba, Gdens plusmas regulacija, razas apjoms u.c., kalpo ka pamats to
monetaras vértibas aprékinam, izmantojot tirgus cenu metodi. Saja nodala tiek
izstradati praktiski aprékinu modeli, kas pielagoti dazadiem ekosistému pakalpojumiem
un ilgtspéjigas saimniekosanas pasakumiem (E1-E24).

Aprékinos tiek izvertéti gan tieSie ekonomiskie ieguvumi — razas palielinajums, resursu
ietaupijums, gan netieSie vides efekti, pieméram, emisiju samazinajums un augsnes
kvalitates uzlabosanas.

Ta ka nav iespéjams samazinat pilniba visas siltumnicu gazu emisijas (SEG) vietas kur tas
rodas, ir iespéja lidzvarot raditas SEG emisijas ar oglekla piesaisti. Ogleka piesaiste rada
CO; uztversanu un drosu CO; glabasanu, lai notvertais CO; daudzums nevarétu ietekmét
globalas temperatliras paaugstinasanos. Toties, lai piesaistitu oglekli ir iesp&jams
pielietot vairakas metodes, ka: meZu platibu un augsnes atjaunoSana, uzlabota
lauksaimniecibas zemes apsaimniekoSana, dazada rakstura mehaniskas iekartas, kuras
fiziski uzglaba CO,, utt. Toties lai noteiktu klimata regulacijas monetaro iespéju tiek
izmantota ari oglekla cenas, kuras nosaka dazadas darbibas ka: apmeZosana, izcirSanas
novérsana, lauskaimniecibas metodes, biokokogle (skat. 1. formulu).

T1. Klimata regulacija (1.)

V=CXP
kur
C - oglekla piesaiste (tCO2/ha),
P - oglekla (CO2) cena €/t,
V —vértiba €/ha.

Savukart apskatot ekosistémas pakalpojumu T2 “Erozijas regulacija” noteikt
pakalpojuma monetara salidzinajuma rezultatu, jeb tirgus salidzinasanas metodi ir jau
mazliet griatak. Tade| ka dazadas preventivas un atjaunojoSas metodes var izmatot,
pieméram, nogazu stiprinasana ar vegetaciju, zalaju atjaunosana, noteces uzlabosana
un dazadas metodes augsnes seguma saglabasanai. Toties, lai tiesi izvértétu ieguvumus
no erozijas mazinasanas pasakumiem ir iespéjams izmantot jau zinamus raditajus (skat.
2. formulu).

T2. Erozijas regulacija (2.)

V=Ez XPz
kur
Ez — novérstais razas zudums (t/ha),
Pz —razas cena €/t,
V — vértiba €/ha.
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Ta ka augsnes augliba ir viens no butiskakajiem faktoriem, kas nosaka lauksaimniecibas
razibu un ilgtsp€jibu, ir loti svarigi uzturét un uzlabot augsnes auglibu ilgtermina.
Augsnes auglibas uzturésana var notikt no dazadiem aspektiem, ka: organisko vielu
atgrieSana augsné, zalmeéslojuma un kompsota izmantoSana, kultGraugu maina un
rotacija, augsnes sablivéSana mazinasana un augsnes erozijas kontrole.
Toties ka vienkarsu veidu, lai noteiktu augnes auglibas uzturéSanas monetaro vértibu, it
ipasi péc dazadu darbibu veikSanas ir izaudzétas produkcijas daudzuma un cenas
vértibas izteiksme (skat. 3. formulu). Sis raditdjs norada, ka augsnes auglibas un
kvalitates uzturésana tiesi ietekmé razas apjomu un tas ekonomisko atdevi.

T3. Augsnes auglibas uzturésana (3.)

V=Y XPy
kur
Y —razas daudzums (t/ha),
Py —razas cena €/t,
V —vértiba €/ha.

Viens no batiskakajiem un svarigakajiem ekosistému pakalpojumumiem, kuru més ka
sabiedribas kopums izmantojam ir Partikas nodrosinasana (T4). Toties lai nodrosSinatu
partikas nodrosSinasanas ilgtspéju var izmantot dazadas metodes un inovacijas, ka:
efektiva méslojuma, Gdens un energijas izmantos$ana, preciza lauksaimnieciba, augseka,
utml. Toties partikas nodrosinasanas devumu ir iespéjams noteikt ari vienkarSota veida
piemérojot to razas vértibas apréekinu (skat. 4. formulu).

T4. Partikas nodrosinasana (4.)

V=Y XPy
kur
Y —razas daudzums (t/ha),
Py — tirgus cena €/t,
V — vértiba €/ha.

Ka ari viens no bdatiskiem ekosistemu pakalpojumiem T5. Ekstrému laikapstaklu
ietekmes mazinasana. Toties Sim pakaplojumam nav iespéja noteikt vértibu péc razas
izmainam, vai kada cita “dabiska” faktora. ST ekosistémas pakalpojuma izmaksas ir
iespéjams salidzinat tirgus cenu modeli pielietojot dazadas infrastrukttras uzturésanas
un atjauno$anas izmaksas. Sim ekosistémas pakalpojumam nevar pielietot noteiktu
monetaras vertibas noteikSanas formulu, bet var noteikt nepiecieSamo monetaro
vértibu, rezultatu salidzinot ar: novérsto pladu radito zaudéjumu izmaksas (€/ha),
laikapstaklu rezultata bojatas infrastruktras remonta cena (€).

Lidzigi ir ekosistémas pakalpojuma T6. Udens pliismu regulacija gadijuma, kur nevar
pielietot notiektu monetaras vértibas noteikSanas formulu, bet gan Gdens plismu
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regulacijas izmaksas ar tirgus cenu metodi. Tadéjadi ari Sim ekosistému pakalpojumam
ir iespéja pielidzinat salidzinajumam un aprékinam ar Gdens uzkrajuma apjomu un tirgus
cenu par tdens apjomu.
Vél viens no loti nozimigiem ekosistému pakalpojumiem, kurus sabiedribai ir kritiski
izmantot ir Izejvielu nodroginasana (T7). Sis pakalpojums ietver visu ko més ka cillvéki
izmantojam savai ikdienai, sakot no koka lidz arstniecibas augiem. Sis ekosistémas
pakalpojums ir tieSi saistits ar ilgtspéjigu zemes un terioriju apsaimniekoSanu,
nodrosinot izejvielu vairakkartéju ieguvi. Sis raditajs rada iespéju novértét dabas resursu
devumu, lai saglabatu pakapojuma ekonomisko potencialu, gan vides kvalitati nakotnée
(skat. 5. formulu).
T7. Izejvielu nodrosinasana (5.)
V=Q XPq

kur

Q- izejvielu daudzums (m3/ha),

Pq — tirgus cena €/m3,

V —vértiba €/ha.

Ekosistémas aputeksnésanas pakalpojumi (T8) ir viena no svarigakajam ekosistému
nodrosSinatajam funkcijam, kura tiesa veida ietekmé partikas pieejamibu, ekosistému
biologisko daudzveidibu un ekosistemu kopéjo stabilitati. lzveidota formula lauj
novértét cik lielu dalu no kopéjas razas vértibas veido apputeksnétaju sniegtais
ieguldijums, kas var kalpot ka pamats dazadiem procesiem biologiskas daudzveidibas
saglabasanai (skat. 6. formulu).

T8. Apputeksnésanas pakalpojumi (6.)

V=Y xPbXPy
kur
Y — razas daudzums (t/ha),
Pb — apputeksnétas razas dala (%),
V —vértiba €/ha,
Py- tirgus cena €/t.

Savukart ekosistémas nodroSina ari estétiskus pakalpojumus, kuri veicina cilvéku
labklajibu, dzives kvalitati un garigo veselibu. Tadejadi dabas veidojumi ka, plavas, meii,
upes, ezeri un dazadas ainaviski patikamas teritorijas sneidz iesp€ju sabiedribai atputies
un git emocionalu gandarijumu. Lai gan nav iespéjams noteikt precizu skaista meza vai
skaistas plavas vai upes ielejas monetaro véertibu, ir iespéjams pielidzinat Sos veidojumus
vértibai ko persona bitu maksat, lai to bauditu (skat. 7. formulu). Tadéjadi rezultati art
palidz pamatot dazada veida ieguldijumu veidus un nepiecieSamibu dabas veidojumu
uzturésana un atjaunosana.
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T9. Estétiskie pakalpojumi (7.)

V=Av X Pt
kur
Av — apmeklétaju skaits (pers./gada),
Pt — tirgus cena €/pers.,
V — vértiba €/ha.

Formulu praktiska pielietojuma piemeérs

Lai precizak saprastu ekosistemu pakalpojumu monetaro vértibu, ir iespéjams apvienot
iepriek$éja nodala izveidotas ekosistému pakalpojumu aprékina formulas ar dazadu
nozaru realiem izmaksu datiem. Ekosistému pakalpojumam T1 (1. formula), jeb “Klimata
regulacija” monetaras vertibas veidojoso cenu ir iespéjams iegit oglekla kvotu birza, ka
ari iespejamo oglekla piesaistes daudzumu uz teritorija piesaistito procesu, pieméram
minimala augsnes apstrade iespéjams atrast dazada veida zinatniskajos rakstos, vai
veicot augsnes organiska oglekl|a analizes.

Savukart, lai aprekinatu ekosistémas pakalpojuma T2 (2. formula) “Erozijas regulacija”
monetaro vertibu ir iespéjams salidzinat augsnes dalu, kura ir veikts kada veida process
augsnes struktlras uzlabosanai, pieméram, augsnes mulcésana ar pamataugsni, kura
nekadi uzlaboSanas procesi nav veikti, un apvienojot to ar raksturigas razas cenu, piem.,
no graudu cenu birzas. Lai aprékinatu ekosistémas pakalpojumu T3 (3. formula)
“Augsnes auglibas uzturéSana”, ir iespéjams balstities uz iepriekSéja ekosistémas
pakalpojuma monetaras cenas noteikSanas procesu (T2). Tatad, lai aprékinatu T3 ar
izveidoto 4. formulu, atkartoti pielietojot salidzinajumu starp divam, savadak
apstradatam augsném, vai mainot augsnes apsaimniekosanas un uzlaboSanas procesus
monetaro vertibu ir iespéjams noteikt apvienojot razas tirgus cenu vai birzas cenu ar
razas daudzumu. Tadéjadi var noteikt ekosistemu uzlabojoSo pakalpojumu monetaro
vértibu. Ka batiski pieméri var blt razas palielinasanas vai samazinasanas, péc augsnes
uzlaboSanas procesa.

Toties lai noteiktu monetaro vértibu un novértétu ekosistemu atbalstoSos pasakumus
ekosistému pakalpojumam (T4) “Partikas nodrosinasana” formula ir pavisam vienkarsa,
noteiktas razas daudzums tiek pareizinats ar raZas tirgus cenu vai birZzas cenu. Sis
vértibas rezultats art palidz saskatit ST raditaja bitibu, secinot ka, jo lielaks véertibas
rezultats, jo augstaks partikas nodrosinajuma Iimenis konkrétaja teritorija. Ka ari
rezultats parada vai tiek saglabata augsnes augliba, biologiska dadzveidiba un tdens
resursi.

Savukart lai noteiktu monetaro vértibu ekosistému pakalpojumam (T5) “Ekstrému
laikapstaklu ietekmes mazinasana” nav iespéjams pielietot matematisku formulu. Lai
noteiktu Si ekosistemas pakalpojuma vai ta atbalstoSo pasakumu monetaro vértibu, ir
nepiecieSams Sos objektu salidzinat ar dazadam faktiskam/realam tirgus cenam, ka
pieméram, ekstremalu laikapstak|lu raditie zaudéjumi naudas izteiksmé un bojatas
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infrastruktlras remonta vai uzturéSanas izmaksas. Ka ari apskatot ekosistemu
pakalpojumu (T6) “Udens plismu regulacija” nav iespéjams izveidot konkrétu aprékina
formulu, jo Gdens plismju regulacija ir atkariga no lokaliem hidrologiskiem apstakliem
un to izmantoSanas meérka. Raditaji ko ir iespéjams izmantot monetaras vértibas
noteikSanai ir ddens uzkrajuma apjoms un ddens tirgus cena.

Apskatot eksositémas pakalpojumu (T7) “Izejvielu nodrosinasana” ir iespéjams noteikt
pakalpojuma un atbalsta pasakumu monetaro vértibu. Lai noteiktu Sis pozicijas
monetaro, jeb tirgus véertibu ir iespéjams pielietot ieglito vai potencialo resursu apjomu
un to sareizinot ar attieciga resursa tirgus vai birZas cenu. Toties art Sis rezultats var
paradit cik lielu ekonomiksu pienesumu dod konkréta teritorija saistiba ar izejvielu
ieguvi, ka ari parada ilgtspéjigas saimniekoSanas principu, jeb cik daudz ienakumus
attiecigais resurss rada tagad un iespéjas ka to uzturét nakotne.

Turpinot ar ekosistémas pakalpojuma (T8) “Apputeksnésanas pakalpojumi” un ta
atbalstoSo pasakumu monetaras veértibas noteikSanu, ir iespéjams pielietot
eksperimentalas metodes, ka salidzinot nosegtu augu razu ar atkatu augu razu. Toties ir
iespéjams balstities art uz sekundarajiem datiem, ka pieméram, dazadiem literatlras
avotiem, kuros jau paredz apputeksnésanas razas dalu katrai no augu kultiram. Pie gala
monetara, jeb tirgus cenu salidzinajuma var nonakt to pareizinot ar kopéjas razas
daudzumu (piem., abolu raZa, ogu raza) ar apputeksnétas razas procentu/dalu, un tirgus
vai birzas cenu.

Savukart, lai noteiktu ekosistémas pakalpojuma (T9) “Estétiskie pakalpojumi” monetaro
vértibu un ta atbalsta pasakumu monetaro veértibu, aprékinam var izmantot
cilveku/apmeklétaju skaitu kada laika perioda, piem., gada, un attiecigas biletes vai
provizoriskas cenas, jeb kadu summu persona butu gatava téréet, lai apmeklétu dabas
veidojumus. Tadéjadi, ST ekosistéemas monetara vértiba norada, cik lielu vértibu noteikta
laika posma nodroSina teritorija, kas savukart var ietvert personas psihologisko labsajutu
un atputu, trisma un vietéjas ekonomikas devumu, ka ar1 kultdras un izglitojosSo vértibu.
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6. tabula

Ekosistemu pakalpojumu iespéjamais monetaras vértibas aprékins balsoties uz tirgus cenam

Grafiskais Formulas e . =
. . Raditaji Cenas avots Tirgus cena Rezultats (€)
apziméjums apziméjums
C - oglekla piesaiste C=1.69tCha'yr'=6.20t
@ Oglekla kvotu
T1(1.) (tC/ha/yr), P - oglekla (CO2) birs CO, ha™'yr, P=510.3 €ha™’ V=510.30 €/ha/yr
irZa
| cena €£/t, V — vértiba €/ha yr!
/ Ez — novérstais razas zudums (Péc augnes aizsardibas iegits
/ 3 Graudu cenas N _
T2 (2.) (t/ha),Pz —razas cena €/t,V — birsa razas daudzums, piem., 5t), V=971.25
irza
vértiba €/ha kviesu cena par t (194.25€)
. . (Péc augsnes auglibas
Y —razas daudzums (t/ha), Py RazZas cenas s ~
‘ i el L. uzturéSanas pasakumu
T3 (3.) —raZas cena €/t, V — vértiba birza, tirgus _ . ] . V=1359.75
Istenosanas, piem., +7t) kviesu
€/ha cena
cena par t (194.25€)
Realais novaktais razas
Y —razas daudzums (t/ha), Py daudzums (saimniecibas dati),
T4 (4.) — tirgus cena €/t, V — vértiba Tirgus cena piem., 25t, tirgus cena., V=2500.00
€/ha pieméram kartupeliem
(100€/t)
AP Novérsto plidu radito ] Piem., kolektoru sakarto$ana,
LAA T5 (-) Tirgus cena V=X

zaudéjumu izmaksas
Jlaikapstak|u rezultata

jaunu uzbérumu izveide
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€/pers. V — vértiba €.

tirgus cena 4.00€/pers

Grafiskais Formulas . i _
. . Raditaji Cenas avots Tirgus cena Rezultats (€)
apzZiméjums apziméjums
bojatas infrastrukiras
remonta cena
_ . . Mitraja vai augsnes Gdens
Udens uzkrajuma apjoms un _ .
. _ . uzkrajuma daudzums, piem.,
T6 (-) tirgus cenu par tdens Tirgus cena s _ ) V=1285.00
(/ ) 500 m?un Gdenapgades tarifs
NS apjomu
2.57€
Statistikas . . - .
Q - izejvielu daudzums dati. birjas Piem., skujkoku zagbalki
. ! 3 i e =
T7 (5.) (m3/ha),Pq — tirgus cena cena vai tirgus 85€/r’r31 , daudzuma piemérs V=12750.00
€/m3,V - vértiba €/ha cena 150m*/ha
Y —razas daudzums (t/ha),Pb Piem., abolu razas daudzums
T8 (6.) — apputeksnétas razas dala Tigus cena 30t/ha, tirgus cena 800€/ha, V=7200€/ha
(%), V — vértiba €/ha,Py- apputeksnétas razas dala 30%
tirgus cena €/t,
(o) Av — apmeklétaju skaits Pokainu meza apmeklétaju
T9 (7.) (pers./gada),Pt — tirgus cena Tirgus cena skaits 2015. gada = 12000, V=48000.00

Avots: autoru veidots, 2025
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Galvenie secinajumi:

1.

Ekosistému pakalpojumu sasaistes novértésanai ar katru no izvélétajiem klimata parmainu
pasakumiem bitu veltims atsevisks pétijums. Sobrid identificéta sasaiste uzskatima par
sakotnéju un orientéjosu, ta identificéta, izmantojot zinatniskaja literatira pieejamo informaciju
par arvalstu pétijjumu rezultatiem. Attieciba uz ekosistemu pakalpojumu vértibas izmantosanu
MACC analizé - pétijumi liecina, ka negativu izmaksu gadijuma (ka tas ir ekosistému pakalpojumu
gadijuma, ja vien nav runa par ne-pakalpojumiem (disservices)) MACC izmantoSana vélams
ievérot piesardzibu (Ekins et al., 2011; Levihn et al., 2014; Ponz-Tienda et al., 2017; Taylor, 2012;
Ward, 2014), jo:

e var tikt parvertéts negativu izmaksu pasakumu klimata parmainu samazinasanas potencials,
neveltot pietiekamu uzmanibu pasakumiem, kuri izmaksu zina ir mazak efektivi;

e negativu izmaksu pasakumi tiek adekvati novertéti ka izmaksu efektivakie jeb ienakumus
nesosie, bet to savstarpéjais ranzéjums var nebut korekts metodes matematiska algoritma
Ipatnibu dél.

Sobrid nav pieejama visparatzita pieeja, ki 0 MACC metodes trikumu novérst, lidz ar to var
pienemt, ka “negativu izmaksu pasakumi” ranZzéjuma uztverami ka vienhdzigi. Ka rezultata MACC
analizes rezultati ar ietvertiem ekosistému pakalpojumiem nav tiesi interpretéjami pasakuma
ranzéjuma veida, bet gan lietojami, ka norade uz nematerialo vértibu esamibu un nozimi
(aprékinu rezultats batiski mainas), vérsot |lémumu pienémeéju uzmanibu uz nepiecieSamibu
apsvert Sada veida vertibu ietversanu politikas IEmumu pienemsanas procesos, ka art apsvért
atbalstu talaku pétijumu veiksanai.

Lielu dalu ekosistemas pakalpojumu un to ietekméjoso, jeb atbalstoSo pasakumu vértibas
noteikSana piedalas dazadas tirgus un birzu cenas, kas savukart norada uz to, ka attiecigo
ekosistemu pakalpojumu monetarais salidzinajums, pielietojot tirgus cenu salidzinasanas metodi,
balstas uz ar aprékinatas vertibas nemainigam izmainam. Tas nozimég, ka eksistému monetara
noveértésana, izmantojot tirgus cenu salidzinasanas metodi balstas uz ekonomiskajiem un tirgus
svarstibu faktoriem, ka ari liela dala raditaju var mainities balstoties uz sezonalitati vai
klimatiskajam izmainam, dazadam politikas izmainam un pieprasijuma un piedavajuma izmainam
vietéja un globala menr.
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2. Latvijas sekmes SEG un amonjaka emisijas samazinoSo pasakumu
praktiska ievieSana

Kopuma VPP “Evident”un sekojoSos ZM finansétos projektos ir izanalizéti vairak ka 40 pasakumi, kas
samazinatu lauksaimniecibas raditas SEG un amonjaka emisijas un veicinatu oglek|a piesaisti augsné.
Daudzos gadijumos pasakumi, kas samazina SEG emisijas, vienlaikus ari samazina amonjaka emisijas,
kas ir batiski no sabiedribas ieguvuma viedokla, jo sabiedribas finanséjums tiek izlietots efektivak un
nodroSina vairaku meérku sasniegSanu. Citos gadijumos SEG emisijas tiek samazinatas, bet tas rada
pieaugumu amonjaka emisijam, kas protams ir izSkirSanas jautajums politikas veidotajiem. 7. tabula
apkopti teorétiski analizétie pasakumi un to izmantoSana Latvijas politikas planos.

7. tabula
SEG un amonjaka pasakumu ieklausana lauksaimniecibas politikas planos
leklauts leklauts
Emisijas samazinoss pasakums SII(:I(Z!S;:IS:ZIEJLZF; NEKF; 2021- Gaise; plana
2030 2020-2030
SEG emisijas samazinoSie pasakumi 12 8 5
t.sk. SEG emisiju mazinaSana no lauksaimniecibas 6 4 3
augsném
Minimala augsnes apstrade (tiesa séja) v - -
Méslo3anas planosana v v v
Preciza mineralméslojuma lietosana v v v
Nitrifikacijas inhibitori - - -
lliggadigie zalaji organiskajas augsnés - - -
Slapek|a piesaiste (taurinziezi) v v v
Zalméslojuma augu audzésana v - -
Melioracijas sistému uzturésana v v -
t.sk. SEG emisiju mazinasana no lauksaimniecibas 4 3 1
dzivnieku zarnu fermentacijas procesiem
Baribas devu planosana v v -
Baribas kvalitates uzlabo3$ana v v -
Pagarinata ganisana (160) v - -
Baribas bagatinasana ar taukvielam - - -
Intensiva (rotacijveida) ganisana - - -
Biologiskas piena lopkopibas veicinasana v v v
t.sk. SEG emisiju mazinasana no katsmeéslu 2 1 1
apsaimniekosanas
Skidro kiitsméslu separé$ana - - -
Skidrméslu tie$a iestrade (injektors) v - -
Biogazes razosana v v v
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leklauts KLP leklauts leklauts
Emisijas samazinoss pasakums sp 2'024 2027 NEKP 2021- Gaisa plana
2030 2020-2030
Amonjaka emisijas samazinosie pasakumi 9 7 14
t.sk. Amonjaka emisiju mazinasana no lauksaimniecibas 3 3 3
augsném
Preciza mineralméslojuma lietosana v v V
Slapekla piesaiste, ieklaujot taurinziezus rotacija v v v
Meéslosanas planoSana un praktiska ievieSana v v v
Amonjaka emisiju mazinasana no lauksaimniecibas 1 1 1
dzivnieku zarnu fermentacijas procesiem
Biologiskas piena lopkopibas veicinasana V v V
t.sk. Amonjaka emisiju mazinasana no kitsméslu 5 3 10
apsaimniekosanas
Tiesa skidro katsmeéslu iestrade augsné (1. variants - ar V v V
caurulvadu izkliedésanas sistému) un (2. variants - ar
tieSas iestrades izkliedétaju)
Tiesa skidro kitsméslu iestrade augsné (3.+ 4. var. ) V v V
Bezpakaisu majputnu kitsmeslu samazinats iestrades - - -
laiks (Iidz 4 h)
Skidro kitsméslu samazinats iestrades laiks (4 h) - - v
Pakaisu kGitsméslu samazinats iestrades laiks (12 h) - - v
Skidro kitsméslu kratuvju nosegsana (betons) - - v
Skidro kitsméslu kratuvju nosegsana (pléve) - - v
Skidro kitsméslu kratuvju nosegsana (keramzits) - - v
Skidro kiitsméslu kratuvju nosegsana (teltsveida) \' - v
Jaunu cilindrisko kratuvju izbave v - v
Biogazes raZosanas veicinasana (majputni) \' v v

Apziméjumi: (V) - ieklauts, (5) - neieklauts

Avots: autoru apkopojums
Lai novertétu pasakumu sniegumu SEG un amonjaka emisiju mazinasana, jaatzime ta teoreétiskais
potencials, kas raksturo lauksaimniecibas sektora spéju samazinat emisijas. Tas ir darits ieprieks€jos
MACC pétijumos, kuros pieejami gan apraksti, gan pienémumi, izmaksas u.c. informacija. Saja
petijuma potencials parrekinats uz 6 gadu periodu.

2.1. SEG emisijas samazinosSo pasakumu teorétiskais potencials

SEG emisiju samazinasanai iepriekséjos projektos tika izanalizéti 17 pasakumi, kas tieSi un nozimigi
samazina SEG emisijas:

e 6 pasakumi saistiti ar lauksaimniecibas dzivnieku zarnu fermentacijas emisijam (pasakumi:
“Baribas devu planosana”, “Baribas kvalitates uzlabosana”, “Pagarinata ganisana”, “Baribas
bagatinasana ar taukvielam”, “Biologiskas piena lopkopibas veicinasana”, “Intensiva
rotacijveida ganisana”);
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e 5 pasakumi saistiti ar kitsméslu apsaimniekoSanas uzlaboSanu (“MésloSanas planosana”,
“Preciza katsméslu lietoana”, “Skidro kitsméslu separé$ana”, “Skidrméslu tieda iestrade
(inZektors)”, “Biogazes razosana”;

e 7 pasakumi, kas samazina SEG emisijas no lauksaimniecibas augsném (“Minimala augsnes
apstrade”, “Preciza mineralmeéslu lietoSana”, “Meéslosanas planoSana”, “Nitrifikacijas
inhibitoru izmantos$ana”, “llggadigie zalaji organiskajas augsnés”, “Slapekla piesaistes augi
(taurinziezi)”, “Zalméslojuma augu audzésana”, “Melioracijas sistemu uzturésana”).

Kopéjais teorétiskais pasakumu potencials 6 gadu laika ir 2112.4 kt COz¢q (2. attéls).
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Avots: autoru aprekini
2. attéls. SEG emisijas samazinoSo pasakumu 6 gadu teoreétiskais potencials

Vislielakais teorétiskais potencials ir pasakumiem, kas veltiti SEG emisiju samazinasanai no
organiskajam augsném 928,4 kt COjeq. Ar kutsméslu apsaimniekoSanas uzlaboSanu iesp&jams
samazinat SEG emisijas par 685 kt COzeq un uzlabojot lauksaimniecibas dzivnieku fermentacijas
procesus par 499 kt COzeq. SEG samazinoSie pasakumi aptver 2 547 tukst. ha, 502 tukst. liellopu
vienibu, 86 tukst. ctiku un 1600 tikst. majputnu.
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2.2. Amonjaka emisijas samazinoSo pasakumu teorétiskais potencials

lepriek$éjos MACC projektos tika analizéti 15 amonjaka emisijas samazinosSie pasakumi, no kuriem
lielaka dala ir saistiti ar uzlabojumiem kutsmeéslu apsaimnieko$ana, kas art ir bitiskakais amonjaka
emisiju avots lauksaimnieciba. Kopéjais teorétiskais pasakumu potencials 6 gadu laika ir 14,4 t NH3

(3.
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Avots: autoru apreékini

3. attéls. Amonjaka emisijas samazinoSo pasakumu 6 gadu teorétiskais potencials
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2.3. Latvijas Kopéjas lauksaimniecibas politikas stratégiskaja plana 2023.-2027.
gadam ieklautie pasakumi

KLP Stratéegiskaja plana ieklauti 12 pasakumi no iepriekS minétajiem SEG emisijas samazinoSiem
pasakumiem - 6 pasakumi ir ieklauti Ekoshémas un 6 pasakumi ir Internevces pasakumi Lauku
attistibai (3 ENCLIM un 3 INVEST). KLP SP SEG emisijas samazinosie pasakumi atver 1 000 tikst ha un
177 tukst liellopu vienibas. Jaatzime, ka pasakumi KLP SP ir parveidoti un lai ari saglaba savu batibu
un sagaidamo SEG samazinoSo efektu, tie ir nosaukti savadak, ir papildinati ar papildu nosacijumiem,
kas batiski pasakumu ievieSanas kontrolei, ka ari citu politisku mérku sasniegsanai.

Pasakums “MésloSanas planosana” KLP SP nav ieklauts ka patstavigs pasakums, bet gan ka obligats
nosacijums “Preciza mineralméslojuma lietoSanai” un “Precizai kitsmeéslu lietoSanai”.

Pasakums “Augsnes apstrade (tiesa s€ja)” ieklauta aktivitate gandriz 6 reizes parsniedz teorétiski
noteikto pasakumu teorétisko potencialu, ko var skaidrot ar straujo tehnologiju ievieSanu nozaré.
Vienlaikus no SEG emisiju samazinasanas viedok|a pasakums dod relativi nelielu ieguldijumu, jo
pasakuma laika saglabata slapekla daudzums ir neliels.

Citos pasakumos KLP SP pasakumi ir vairakas reizes mazaki neka teorétiski noteiktais potencials.
Pasakums “Zalméslojuma augu audzésana” KLP SP ieklautais aktivitates lielums ir vairak ka 10 reizu
mazaks ka noteiktais teorétiskais potencials, pie kam SEG emisiju samazinasanas potencials ir relativi
augsts. Tas norada, ka pasakumu un to intensitates izvélé acimredzot ir bijusi citi papildu faktori, ka
lauksaimnieku ieinteresétiba, nozares attistibas tendences (modernizacija, digitalizacija), darba tirgus
specifika u.c.

Lidzigi arT pasakums “Slapekla piesaistes augi” KLP SP noteiktais mérka platiba ir 3 mazaka neka
teorétiskais potencials. Par ST pasakumu politisku nenovértésanu liecina art zemnieku interese par $o
pasakumu, kas ir lielaka neka KLP SP paredzeta mérka platiba.

KLP SP nav definéti sasniedzamie meérki aktivitasu lielumos, kas saistiti ar atbalstu Investicijam lauku
saimniecibas. Atbalsts raksturots ar pieejamo finanséjumu un iespéjamo atbalstito projektu skaitu,
bet tas nav pietiekami, lai noteiktu SEG emisiju samazinosSo efektu.

KLP SP ieklautais pasakums ar mérki veicinat biologiskas piena lopkopibas attistibu ir ambiciozs, jo ZM
aktivitasu lielumu prognozés paredzéts butisks izslaukuma pieaugums, kas veicina SEG emisijas.
Vienlaikus So pasakumu zemnieki realizé mazak neka noteikt KLP SP un tendence ir atbalstitajam
platibam samazinaties. Sim pasakuma ir ari bitiska amonjaka emisijas samazinosa loma, tas veido
lielako dalu no teoretiska amonjaka samazinajuma.

Kopuma KLP SP plana ir ieklauti 9 amonjaka emisijas samazinosi pasakumi. Nemot veéra
neviennozimigo politisko nostaju pret jaunu biogazes staciju veidosanu, vislielako amonjaka emisiju
samazinajumu varétu paredzet diviem pasakumiem: “Jaunu cilindrisko kratuvju izbdve” un
“Biologiskas piena lopkopibas veicinasana”.

2.4. Nacionalaja energétikas un klimata plana 2021.- 2030. ieklautie pasakumi

KLP SP ir nozimigakais lauksaimniecibas politikas atbalsta instruments, tapéc NEKP ieklautie pasakumi
atbilst KLP SP pasakumiem. Vienlaikus ne visi KLP SP pasakumi ieklauti NEKP.

Kopuma NEKP ir ieklauti 10 pasakumi no kuriem 9 ir ekonomiski pasakumi un 1 ir normativs — “Noteikt
stingrakas prasibas un uzraudzibu kitsmeéslu uzglabasanas iekartam”.

Vislielakais sagaidamais SEG emisiju samazinoSais efekts ir pasakumam “Veicinat biologisko piena
lopkopibu (zemas emisijas piena lopkopiba)”, planotais SEG emisiju samazinasanas efekts novértéts
126,0 kt CO2¢q gada. Vienlaikus Sim pasakuma paredzétais atbalsts ir viens no mazakajiem 13.5 milj.
EUR. lespéjams tas ir viens no iemesliem, kapéc Sis pasakums nav ieguvis popularitati zemnieku vidu
un atpaliek no KLP SP planota mérka 2023. gadam par 43%.
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Lopkopibas radito SEG emisiju samazinasanai ir paredzeti vél divi pasakumi “Veicinat baribas devu
planosanu” un “Veicinat baribas kvalitates uzlaboSanu” ar vienoti aprékinatu SEG samazinajuma
efektu (170 kt CO2eq) un pieejamo atbalsta finanséjumu 33.8 milj. EUR. Kopuma abi Sie pasakumi veido
74% no NEKP lauksaimniecibas sektora SEG emisiju samazinasanas potenciala (melioracijas sistému
rekonstrukcija un attistiba aramzemeés nav ietverta aprékina, jo NEKP nav uzradits SEG emisiju
samazinajuma efekts), vienlaikus pasakumu TstenoSanai paredzétais atbalsts veido tikai tresdalu
(33%) no kopa pieejama pasakumu finanséjuma.

“Atbalsts mésloSanas planosanai” ir komplekss pasakums, kas ietver sevi divus apakSpasakumus
“Veicinat un atbalstit preciza neorganiska slapekla mésloSanas lidzek|u lietoSanu” un “Veicinat un
atbalstit tieSu un precizu organiska méslojuma iestradi augsné”. Abu minéto pasakumu SEG emisiju
samazinosais efekts ir 47.7 kt CO2eq gada un pieejamais atbalsta finansejums 25.2 ,milj. EUR.

Tapat nozimigs SEG mesiju samazinajums paredzéts ievieSot pasakumu “Veicinat pakSaugu
ieklausanu augseka slapekla piesaistei”, paredzéts, ka atbalstot zemniekus 34.3 milj. EUR apméra, SEG
emisijas tiks samazinatas par 5401 kt CO2eq gada.

Vél NEKP lauksaimniecibas sektora pasakumos ieklauts pasakums “Melioracijas sistému
rekonstrukcija un attistiba aramzemeés”, kura paredzéts investét 36 milj. EUR, bet SEG emisiju
samazinajums nav uzradits.

Pretéja situacija ir ar pasakumu “Veicinat biogazes un biometana raZoSanu un biometana
izmantoSanu”, kam nav noradits konkréts finanséjuma apjoms, jo tas ir pieejams plasaka intervences
"Atbalsts ieguldijumiem AER izmantoSanai vai energoefektivitates palielinasanai" ietvaros un grati
prognozét zemnieku interesi konkrétiem AER veidiem. Vienlaikus NEKP ir noradits, ka veicinot
biogazes un biometana izmantoSanu paspatérinam tiks samazinatas emisijas par 14 kt CO2.q gada.

Viens pasakums “Preciza kitsméslu lietosSana” MACC projektos tika analizéts prioritiz€jot amonjaka
emisiju samazinasanas iespé€jas, bet tas ir ietverts NEKP ka SEG emisijas samazinoss pasakums, kas
bez Saubam dod nelielu SEG emisiju samazinajumu un tapéc ir ieklaujams NEKP pasakumos.

Butiski atzimét, ka NEKP zinoSana paredz SEG samazinosos pasakumus dalit eksistéjoSos un papildu
pasakumos. Ta ka tie visi NEKP pasakuma minétie pasakumi ir ieklauti jau aktualaja KLP SP perioda,
tie tiek uzskatiti par eksistéjoSiem pasakumiem. Jaunus papildu pasakumus atbildiga par
lauksaimniecibas sektoru Zemkopibas ministrija nepiedava. Sada nostaja drosi vien nebiis iespéjama
ilgtermina, jo Eiropas Komisijas nostaja, ka dalibvalstim jabit gataviem piedavat papildu pasakumus
pat situacija, ka SEG emisiju uzstaditie mérki ir sasniedzami.

2.5. Gaisa piesarnojuma samazinasanas ricibas plans 2020.-2030. gadam ieklautie
pasakumi

Gaisa plans ir nosaciti senak sagatavotais no analizétajiem politikas dokumentiem un iesp&jams tapéc
raksturojas lielais optimisms ieklautajos pasakumos. MACC projektu rezultati visbutiskak ietekmeéja
tieSi Gaisa plana ieklautos pasakumus, jo bitiba teoreétiski analizetie MACC pasakumi diezgan tiesi ir
integreti Gaisa plana. Tapéc var apgalvot, ka faktiski teorétiskais potencials sakrit ar Gaisa plana
potencialu amonjaka samazinasanai. No teorétiski analiz€tajiem pasakumiem Gaisa plana nav
ieklauts tikai viens pasakums “Bez pakaiSu majputnu kGtsméslu samazinats iestrades laiks (4
stundas)”, kura 6 gadu amonjaka samazinasanas potencials bija 0.1 t NHs.

Vairaki pasakumi bitiba sakrit ar SEG emisiju samazinoSiem pasakumiem, ka “Biologiskas piena
lopkopibas veicinasana”, Slapekla piesaiste taurinziezu rotacija”, Méslosanas planosana un praktiska
ievie$ana”. Sie pasakumi ir atbalstiti KLP SP, kas |auj cerét, ka teorétiskais potencials vismaz daléji
(atbilstosi KLP SP mérka lielumiem) tiks sasniegti. Tapat ceriba uz vismaz daléju amonjaka
samazinajumu ir pasakumiem, kas atbalstiti LA4.1.1. “Atbalsts ieguldijumiem lauku saimniecibas”
intervencé. Sie pasakumi ir “Biogazes razo$anas veicinasana”, “Jaunu cilindrisko kratuvju izbGve” un
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“Skidro kitsméslu kratuvju nosegsana (teltsveida)”. Japiezimé, ka $is ir vienigais atbalstitais kratuvju
nosegsanas veids, tam vajadzétu akumulét visu citu pasakumu ar citiem kratuvju nosegSanas veidiem,
potencialu. Tas ir iespéjams, jo teltsveida kratuvju nosegSanai ir ekonomiskas un praktiskas
priekSrocibas.

No Gaisa plana minétajiem pasakumiem KLP nav iekJauti pasakumi ar normétu kitsmeéslu iestrades
laiku “Skidro kiitsméslu iestrades laiks (4 stundas)” un “Pakai$u kiitsméslu samazinatais iestrades laiks
(12 stundas)”. Nemot véra ka KLP SP ieklauto pasakumu ar amonjaka samazinoSo potencialu mérka
aktivitates lielumi ir Iidzigi vai pat lielaki (Tiesa katsméslu iestrade), tad varétu prognozét, ka Gaisa
plana meérki varétu tikt sasniegti, pie nosacijuma, ka investiciju atbalsta pasakumi nodrosinas
teorétiskajam lidzigu aktivitates datu limeni.

2.6. Progress pasakumu ieviesana

Pasakumu sagaidamais SEG un amonjaka emisiju samazinajums ir iespéjams pie nosacijuma, ka
zemnieki jaunos pasakumus ieviesis sava saimniekoSana un ta ks par praksi. Tapéc izskiroSiir ne vien
teorétiski aprakstitos pasakumus ieklaut politikas planos, bet sekot lidzi un pie nepiecieSamibas
korigét pasakumu ievieSanu praksé. Ka ieprieks tika noradits, dalai pasakumu, visbiezak investiciju
intervences pasakumiem, nav definéti sasniedzamie meérki, kas bGtu attiecinami uz aktivitasu
lielumiem (visbiezak: dzivnieku skaits, izmantota platiba). Siem pasakumiem jadoma, ka izgit un
apkopot informaciju no zemnieku iesniegto atbalsta pasakumu pieteikumiem un turpmakas
pavadosas informacijas. Dalai pasakumu informaciju apkopo LAD. 4. attéla apkopota informacija par
SEG emisijas samazinoSiem pasakumiem, par kuriem LAD apkopo informaciju.
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4. attéls. SEG un amonjaka emisiju samazinoSo pasakumu aktivitates lielumu teorétiskais
potencials, politikas mérki un sasniegtais

No 4. attéla apkopotas informacijas redzams teorétiskais potencials no MACC projektiem (zals),
KLP SP planotais 2027. gada (dzeltens), ka ari planotais KLP 2024. gada (sarkans) un ari
provizoriskais rezultats no 2024. (brins) gada pieteikumiem. Japiezimé, ka pasakumam
“Pagarinata ganiSana piena liellopiem kombinacija ar baribas devu planosanu (LA U10.3.3))
provizorisko rezultatu vél nebija, tapéc izmantoti 2023. gada faktiskie rezultati.

Lielakajai dalai analizéto pasakumu teoreétiskais potencials ir lielaks vai sakrit ar politiskajiem
meérkiem. Vienlaikus ir divi iznémumi.

Viens no tiem ir pasakums “Preciza $kidrméslu iestrade”. Sim pasakumam ir relativi augsts
amonjaka emisijas samazinoss efekts. Pamatojoties uz salidzinosi augstam pasakuma ievieSanas

40



izmaksam, teorétiski noteiktais potencials ir 64% no KLP SP 2027.gada mérka. Vienlaikus
zemnieku interese par So paskumu ir vél lielaka, jau Sogad Si politiskais meérkis tiks parsniegts par
16%.

Otrs iznémums ir pasakums “Preciza mineralmeéslu lietoSana un AAL izkliede”, kuram sasniegtais
(provizoriski) 2024. gada vairak ka divas reizes parsniedz KLP SP mérka lielumus un gandriz 8 reizes
parsniedz teorétisko potencialu, kas bija noteikts relativi neliels, jo pasakumam ir minimala
ietekme uz SEG emisiju samazinajumu un ieviesana ir dargs.

Jasecina, ka zemniekiem patik pasakumi, kas saistti ar investicijam tehnika, vienlaikus jadoma vai
Sis investicijas ir pamatotas un ka tas kopuma ietekmeé zemnieku saimniecibu razotas produkcijas
pasizmaksu.

Batiski augstaks teorétiskais potencials ir “Slapekla piesaistes (taurinziezu audzésana)”
pasakumam, kas KLP SP ir atbalstits divos pasakumos “Nektaraugi, slapekli piesaistosi kultiraugi”
(TM U4.2.1) un “Saistitais ienakumu atbalsts par proteinaugiem” (TM U5.14). Agregéta abu KLP
SP pasakumu vértiba ir nepilna tresa dala (31%) no teorétiska potenciala. Vienlaikus interese
zemniekiem par $ada veida uzlabojumiem saimniekoSanas praksé ir, jo jau Sogad politiski
planotais tiks parsniegts par 79% un attistoties proteina razoSanai var paredzét, ka turpinas
pieaugt. Sim pasakuma ir relativi augsts SEG emisijas samazino$s efekts, tapéc politikas
veidotajiem japardoma iespéjas atbalstit slapekli piesaistosu augu audzésanu.

Lidziga situacija ir ar pasakumu “Zalméslojuma augu audzésana”, kas KLP SP ir specifiskak sadalits
divos atbalstamos pasakumos “Zalméslojuma papuve” (TM U4.2.2) un “Zalaju paséjs” (TM
U4.2.4). Ar Saja gadijuma teorétiskais potencials ir batiski augstaks un KLP SP mérki veido tikai
nepilnu ceturto dalu (24%) no teorétiska potenciala. Japiezime, ka ari zemnieku interese par Siem
pasakumiem ir mérena. “Zalaju paséjs” gadijuma Sogad provizoriski tiks sasniegta nedaudz vairak
ka puse (53%) no 2027. gada mérka, tad “Zajméslojuma papuve” mérka platibas bls 77% apméra
no meérka.

Divi atlikuSie piena lopkopibu atbalstosi pasakumi nevar lepoties ar lielu zemnieku interesi. Tas ir
satraucosi tieSi pasakuma “Biologiskas piena lopkopibas veicinasana” (KLP SP “Piemaksa zalaju
platibai par piena govi” (LA U11.5)), jo Sim pasakuma ir bltiska loma SEG un 1pasi amonjaka
emisiju samazinasanas mérku sasnieg$anai. Sim pasdkumam politikas mérki sakrit ar teorétisko
potencialu, bet zemnieku interese par So pasakumu ir zema, Sogad prognozéts sasniegt tikai 35%
no ST mérka, kas rada bazas par SEG un amonjaka emisiju samazinasanas mérku sasniegsSanu.
Protams, to varétu skaidrot ar kopéjam tendencém piena razoSanas nozare.

Pasakuma, kam gan bija paredzéts saméra augsts teorétiskais SEG samazinajuma potencials, bet
pateicoties KLP SP nosacijumiem faktiski nedod ieguldijumu taja ir pasakums “Pagarinata ganisana
piena liellopiem kombinacija ar baribas planosanu”. KLP SP paredz atbalstu par ganiSanu 160
dienu garuma, kas ir tads pats ganamo dienu skaits kads izmantos pasreiz aprékinos Nacionalajam
inventarizacijas zinojumam. Art zemnieku interese par So pasakumu Sogad ir zema jeb 43% no
2027 gada mérka lieluma.
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2.7. Lauksaimniecibas SEG samazinasanas scenariji

Latvijas lauksaimniecibas attistibu nosaka gan tirgus attistibas faktori, pieejama infrastrukttra un
tas attistiba, kas ir ekonomiski faktori. Vienlaikus Latvijas Republika ir apnémusies samazinat
antropogéno ietekmi, kas nozimé ari razoSanas ierobezojumus un arl iespéjas sanemt atbalstu
lauksaimnieciskas razoSanas parveidei vai praksém, kas mazina lauksaimniecibas ietekmi uz
klimatu. Sim nolikam ir parakstiti virkne dokumentu, kas iezimé specifiskus pasakumus, kas
mazina SEG emisijas. Var izvirzit ¢etrus lauksaimniecibas SEG emisiju mazinasanas scenarijus, kas
izriet no butiskakajiem So procesu ietekmeéjoSiem dokumentiem:

1. Lauksaimnieciba bez SEG mazinoSiem pasakumiem, kas paredz, ka lauksaimnieciba kopéjas
tendences turpinas ta ka ir un SEG emisiju samazinasanai specifisku pasakumu nav;

2. Teoreétiska potenciala scenarijs, kas paredz, ka tiek ieviesti visi iepriekS aprakstitie SEG
mazinasanas pasakumi un atbilstoSi noteiktam aktivitates lilmenim;

3. WEM/WAM ANO zinotais scenarijs, kas ir valsts oficiali zinotas SEG emisiju samazinasanas
prognozes ANO, saistiba ar Parizes noligumu apnemsanos;

4. KLP SP 2020.-2027. scenarijs, kas paredz Latvijas KLP Stratégiska plana 2020.-2027. gadam
ietverto SEG mazinoSo pasakumu realizaciju

Lauksaimnieciba bez SEG emisijas mazinoSiem pasakumiem (bazes scenarijs). Latvijas
lauksaimniecibu raksturojoSie raditaji, joprojam liecina par razoSanas intensifikaciju, razigums
turpina palielinaties, bet raZojoSo vienibu (z/s skaits, lauksaimniecibas dzivnieku skaits u.c.)
samazinas un, ka arl ekstensifikaciju, jo kopéjais LIZ apjoms desmit gadu laika (2015.-2024.)
palielinajies par 5%, galvenokart uz aramzemju platibu pieauguma (11%), vienlaikus plavas un
ganibas ir samazinajusas (-8%). Peédéjais fakts skaidrojams ar lauksaimniecibas dzivnieku (iznemot
majputnus: pieaugums par 32%) skaita samazinajumu. Desmit gadu laika liellopu skaits
samazinajies par 16%, tai skaita govju skaits (-14%), un visbieZzak mazajas lopkopibas saimniecibas.
Ja lopkopibas saimniecibu skaits desmit gadu laika samazinajas par 53%, tad vislielakais iespaids
bija saimniecibam ar govju skaitu lidz 30, kas samazinajas par 61%, tai pat laika saimniecibu skaits
ar govju skaitu virs 100 govim samazinajums ir tikai 7%. Samazinajums faktiski neietekméja
sarazoto, svaigpiena razosSana kritas tikai par 2%, jo dzivnieku govs vidéja produktivitate pieauga
par 40%, bet galas razoSana pieauga par 6%.

Parmainas lauksaimniecibas nozaré ietekméja ari SEG emisijas. Kopéjas lauksaimniecibas emisijas
desmit gadu (2012.-2022.) laika pieauga par 15%, vienlaikus pédéjos zinoSanas gadus (2020.-
2022.) tikai par 0.2%. Vienlaikus radito SEG emisiju apjomu var ietekmét specifiski apstakli,
pieméram 2018. gada sausums un lietavas, ka ari sekojosas COVID-19 pandémijas sekas, kad
emisijas samazinajas minéto apstaklu seku del. Vienlaikus, tie neietekmé kopeéjo SEG emisiju
apjomu ilgtermina , kas planojams vairs bitiski nepieaugs un svarstisies ar 2022. gada rezultatu
2253 kt COgzekv. SEG emisiju struktiru nosaka divi galvenie avoti 47% ir emisijas no
lauksaimniecibas augsném un 42% - emisijas no zarnu fermentacijas, pie kam lielako dalu 58%
rada govis un 37% paréjie liellopi. Sis ir pamatojums lopkopibas SEG emisijas mazino$o pasakumu
fokusam uz govju un liellopu saimniecibam.

Saja scenarija SEG emisiju prognozes faktiski nemainas. Saskana ar ZM prognozém turpmakos
gadus nedaudz par 1.5% pieaug slapekla mineralmeéslu lietoSana, samazinas liellopu skaits, 1pasi
slaucamu govju (-5%), tapéc turpina nedaudz samazinaties plavas un ganibas, ka arf citi faktori,
kas butiski nemaina SEG emisiju vektoru.

Teorétiska potenciala scenarijs. Scenarija tika ieklauti 17 SEG emisijas mazinosi pasakumi,
ieprieks jau tika izanalizéti un tie tiek realizéti atbilstosi teorétiskajam potencialam. Japiezimée, ka
tikai 12 pasakumi ieklauti KLP SP, pie kam atskiras ievieSanas intensitate (4. attéls). Teorétiskais
potencials ir noteikts relativi zems, censoties pietuvinat realiem apstakliem, nemot véra
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saimniecibu lielumu, saimniekoSanas veida Tpatnibas, specializaciju u.c. faktorus, kas tika
izmantoti lauku saimniecibu sadaliSanai klasteros iepriek$€jos projektos. Vienlaikus attieciba uz
daziem pasakumiem, teorétiskais potencials varétu but augstaks, jo netika pienacigi novértéta
zemnieku vélme un spéja investét jaunas tehnologijas, kas noteikti vél japrecizé un janem véra
nakosajos pétijumos. Vienlaicigi jaatzimé, ka pasakuma “Preciza mineralméslu un AAL izkliede”
rezultatu aktualizéSana kopéjo teorétisko potencialu palielinatu par 4%, vienlaikus mérka platibas
pieauga par vairak ka 7 reizes. Citos teorétiska potenciala scenarija minétos pasakumos pasakuma
ievieSanas aktivitates limenis ir vai nu zemaks, vai pasakums vispar nav ieviests. Kopuma ievieSot
teoreétiska potenciala scenariju SEG mesijas tiktu samazinatas par 11%, kas nodroSina parliecinosSu
starptautisko saistibu izpildi. Vienlaikus noradot, ka nenemot véra ekonomisko un socialo
dimensiju, klimata ietekmes mazinasanas potencials lauksaimnieciba ir, kas gan javéerté ka
teoreétiski, meklejot ilgtspéejigu lidzsvaru starp visam trim ilgtspéjas dimensijam.

WEM/ WAM ANO zinotais scenarijs. Latvijai ir jadod savs ieguldijjums SEG emisiju mazinasana
skana ar ANO Visparéjas konvencijas par klimata parmainam (ANO, 09.05.1992), ko ratificéjusi LR
Saeima apnemamas veikt pasakumus, lai novérstu vai neitralizétu klimata parmainu célonus un
mazinatu to célonus. LR Saeima Parizes noligumu parakstija 22.04.2016, ar ko apnemas samazinat
SEG emisijas, lai noturétu klimata parmainas zem 2° gradu robezas salidzinot ar pirms industrialo
[Tmeni, ka art pielikt pdles, lai ierobeZotu klimata temperatiras celSanos zem 1.5° salidzinot ar
pirms industrialo periodu. Vienlaicigi konvencijas puses, ieskaitot Latviju, zino par SEG emisijam
saskana ar Klimata parmainu starpvaldibas padomes (IPCC — Intergovernmental Panel on CLimete
Change) vadlinijam, un arT sagatavo Divu gadu caurskatamibas zinojumu (BTR), kura uzskaititi
pasakumi Parizes noliguma mérku sasniegSanai. BTR zinojums faktiski ataino LR valdibas politikas
klimata parmainu mazinasanai un palidzibai attistibas valstim. ZinoSanas formats paredz divus
scenarijus ar esoSajiem pasakumiem (WEM) un ar papildu pasakumiem (WAM), kas iezimé
turpmak ieziméetus pasakumus klimata parmainu mazinasanai. Lauksaimnieciba ir nodalita ka
atsevisks sektors, vienlaikus uzskaites specifikas del, tas ataino tikai dalu lauksaimnieciba radito
emisiju, jo tikai daléji ietver organisko augSnu un neietver ar energijas izmantosanu saistitas
emisijas, kuras uzskaita ZIZIM un Energétikas sektoros. Latvijas BTR (2024) ietver reguléjoSus
pasakumus (ierobeZzojumus un prasibas) ka arT ekonomiskus politikas pasakumus, kas butiba
balstas KLP SP 2020.-2027. atbalsta pasakumos, ka ar tai batu jasakrit ar NEKP 2021.-2030. ZM
konceptuala nostaja, ka jauni pasakumi ir iesp&jami tikai apstiprinata finanséjuma ietvaros, kas
pamata ir KLP SP 2020.-2027., tapéc jaunu pasakumu nav. Tadéjadi lauksaimniecibas sektoram
WAM scendrija faktiski nav un ta mérka vértibas sakrit ar WEM scenariju. Saja pétijuma ietvertais
WEM/WAM scenarija ietverti gan reguléjosie, gan ekonomiskie SEG emisijas mazinosie pasakumi,
kas ir kvantificejami, novérojami, pieradami un aprékinami.

8. tabula
WEM/WAM scenarija ietvertie SEG mazinosie pasakumi
|
Pasakums ek_!a.u ts
apréekinos

Veicinat biologisko piena lopkopibu (zemas emisijas piena lopkopiba)

Atbalsts méslosanas planosanai un precizai méslosanas lidzek|u lietosanai

Veicinat pakSaugu ieklausanu augseka slapekla fiksacijai

Paksaugu ievieSana tradicionalajas augsekas

Prasibas kitsmeéslu uzglabasanai un izkliedésanai

Melioracijas sistému uzturéSana un modernizacija lauksaimniecibas zemeés
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Veicinat biogazes un biometana razoSanu un biometana izmantosSanu

Palielinat biologiskas lauksaimniecibas zemes platibu attieciba pret kopéjo
lauksaimniecibas zemi

Veicinat zalaju saglabasanu X

Saudzéjosas lauksaimniecibas prakse X

Paaugstinatas labturibas prasibas un emisijas samazinosa lopkopiba

Nitratu jutigo teritoriju apsaimniekoSana

Prasibas augsnes un udens aizsardzibai no nitratu radita lauksaimniecibas
piesarnojuma

KultGras méslosanas plani jutigas zonas

Ekstensificéta augseka

Atbalsts precizas lopkopibas pieejas attistibai liellopu audzésanas
saimniecibas, lai izstradatu barosanas planus un veicinatu augstas kvalitates
baribas izmantoSanu sagremojamibas uzlaboSanai

Veicinat un atbalstit organisko méslosanas lidzek|u tieSu iestradi augsné X

Avots: autoru apkopojums, 2025

Pasakumu saraksts ir plasaks neka NEKP plana minéts, jo ietver gan normativa reguléjuma
prasibas, kas ir obligatas. Vienlaikus Sis prasibas nokluséti ir ietvertas bazes scenarija, jo tas
normativa reguléjuma prasibas ir spéka un ietekmé SEG emitéSanu jau tagad. Citi minétie
pasakumi ir iepriek§ ZM zinotie pasakumi, kas vel ir aktuali, jeb dod ieguldijumu SEG
samazinasana. Butisks faktors pasakumu izmantoSanai aprékinos ir reprezentativas un
parbaudamas informacijas trikums par pieméroto pasakumu intensitati (aktivitates dati), pie kam
gan pirms pasakuma, gan péc, kas lauj aprekinat sagaidamo SEG emisiju samazinajuma efektu.

KLP SP 2020.-2027. scenarijs. Saja scenarija ieklauti pasakumi kas atbalstiti KLP SP 2020.-2027.
gadam un kuriem ir iespéjams novértét sagaidamo efektu. Scenarija ieklauti pasakumi “Pagarinata
ganisana piena liellopiem kombinacija ar baribas planosanu” (LA 10.3.3), “Zalaju paséja” (TM
4.2.4), “Veicinat slapekli piesaistosu (taurinziezu) kultGraugu audzésanu” (TM 4.2.1); “Preciza
kGtsmeéslu iestrade” (LA 4.1.2), “Piemaksa zalaju platibai par piena govi” (LA 11.5), Preciza
mineralméslu iestrade” (TM 4.5.2), “Saistitais ienakumu atbalsts par proteinaugiem” (TM 5.14),
“Zalmeéslojuma papuve” (TM 4.2.2) . Japiezimé, ka KLP SP 2020.-2027. ietverti vairak pasakumi,
kas bltu saistami ar iespéjamu SEG emisiju samazinajumu, vienlaicigi vai nu nav skaidrs
sagaidamais efekts, vai ari nav mérka vertibu, pieméram, investiciju atbalsta pasakumiem.
Teorétiski, iespéjams ietvert art minétos pasakumus, tomer ir nepiecieSama papildus informacija
par iespéjamo intervences “Atbalsts ieguldijumiem SEG un amonjaka emisijas samazinoSiem
pasakumiem un klimata parmainu mazinasanai un pielagosanas pasakumu TstenoSanai lauku
saimniecibas” sadalijumu iespéjamam finanséjamam tehnologijam. Pieméram izmantojot virkni
pieneémumu “Bezapvérses tehnologiju izmantosana” planosanas perioda varétu samazinat SEG
emisijas par 196 t COazeky, kas gan relativi nav |oti batisks samazinajums. Kopéjais SEG emisiju
samazinajums varétu 604 kt COzekv, pie nosacijuma, ka tiek realizéti minétie pasakumi planotaja
apjoma.

Visu aprakstito scenariju apkopojums ir 5. attéla.
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5. attéls. Lauksaimniecibas SEG samazinasanas scenariji

WEM/ WAM ANO zinotais scenarijs faktiski balstas NEKP 2021.-2030. minétajos pasakumos,
tomér atlasito pasakumu dél (BTR nav ieklauts pasakums, kas paredz biometana izmantosanu,
minétais ietaupijums 14 kt COzekv gada, vienlaikus ieklauti citi, x. tabula), ka art iespé&jams atskiras
SEG ietaupijuma metodika rezultati atskiras un saskana ar WEM/WAM ANO zinoto scenariju NEKP
2021.-2030. meérka vertiba netiek sasniegta. NEKP paredz, ka 2030. gada Latvijas lauksaimnieciba
radis 2176,33 kt COzek, tomér BTR WEM scenarija prognozéts 2194,13 kt COzek, jeb par 17.80 kt
COaek vairak. Starpiba gan nav liela un ir iespéjams uzstadito meérka raditaju sasniegt. Vienlaikus
pie nosacijuma, ka KLP SP 2020.-2027. pasakumi tieSam tiek realizéti paredzétaja apjoma. No
otras puses, samazinajumu varétu nodrosinat ari ne tiesi pasakumi vai izmainas lauksaimniecibas
raditajos, ka pieméram straujaks piena govju skaita samazinajums. Teorétiskais potencials
nodrosina iespéjas parskatit iespéjamas KLP SP 2020.-2027. intervences, piedavajot jaunus
atbalsta pasakumus vai palielinot mérka raditajus popularakiem un vienlaikus SEG emisijas
samazinajuma efektivakiem pasakumiem. Vienlaikus jau esoSais nepilnigi uzskaititais KLP SP
2020.-2027. SEG emisiju samazinajuma potencials nodrosinatu NEKP mérka raditaja sasniegsanu,
pie nosacijuma, ka pasakuma efektu un aktivitates raditajus batu iespéjams ticami konstatét un
tie bltu pieejami starptautiskiem auditoriem. Tatad ir jabut skaidrs stavoklis pirms pasakuma,
pasakuma ievieSanas efekts un aktivitates lielumi.

Galvenie secinajumi

1. Apzinatie SEG emisijas samazinoSie pasakumi nodroSina starptautisko saistibu klimata
parmainu mazinasana izpildi. Vel vairak teorétiskais SEG emisiju samazinajuma potencials ir
lielaks neka ietverts politikas dokumentos. Vienlaikus ievieSot pasakumus janem veéra
iespéjama ietekme uz saimniecibas ienakumiem, kopéjo ekonomisko efektu valsti,
darbaspéka ietekmi u.c. faktorus, kas netiesi var radit negativus blakusefektus. Jaatzime, ka
SEG emisijas samazinoSie pasakumi bieZi ir ar daudzéjadu ietekmi uz Zala kursa meérkiem un
parsvara pozitivu, kas nozime, ka to stratégiska nozime ilgtspéjiga attistiba ir nozimiga.

2. No politisko mérku sasniegSanas viedok|a, batiski ir pilnveidot datu un informacijas apriti, kas
nodrosina ticamu, parbaudamu un IPCC ekspertiem pieejamu informaciju par SEG samazinoso
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pasakumu izpildi. Sadas informacijas trikums rada diskusijas par publiska finanséjuma
efektivitati un mérktiecigumu. Vienlaikus informacijas aprites uzlabosSana nodrosina jau esoso
pasakumu ieklauSsanu BTR zinojumos, kas apliecina valsts mérktiecigu virzibu uz Klimata meérku
sasniegSanu, nepalielinot jau iedaltto finanséjumu.

Ka jau minéts, esoSie pasakumi teoréetiski nodroSina Klimata mérku sasniegSanu, tomér
zemnieku interese par dazam KLP intervencém ir maza, kas var apdraudét mérku sasniegSanu,
kas nozimé, ka nepiecieSams parskatit atbalsta sanemsanas lielumu un nosacijumus. Batiski ir
noskaidrot zemnieku vajas intereses iemeslus, ka art to pasakumu mijiedarbibu. lespéjams
izvéléties arl jaunus pasakumus no teorétiska scenarija ieklauto pasakumu klasta, ka ari
efektivus, bet dargus pasakumus, ka pieméram metana inhibitoru lietoSanu, kas faktiski
jaizskata ka alternativa soda naudu maksasanai par Klimata mérku neizpildi, jo nerada
stratégiskus un razoSanas ieguvumus.
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3. Oglekla neitralitates un dekarbonizacijas koncepti politiskaja dienas
kartiba Latvija un Eiropas Savienibas limeni

Analizéjot pasaules iedzivotaju skaita izmainu statistiskos datus un iepazistoties ar Apvienoto Naciju
organizacijas prognozu rezultatiem par iedzivotaju skaita izmainam nakotné (United Nations, 2024),
var drosi apgalvot, ka pieprasijums péc resursiem un emisiju veidoSanas o resursu izmantoSanas
saglabasies ka ilgtermina globala aktualitate. Pasaules iedzivotaju skaits péc prognozu rezultatiem
maksimumu sasniegs $1 gadsimta beigas, sasniedzot prognozéto 10,3 miljardu cilvéku kopskaitu
(United Nations, 2024).

Papildu faktors resursu izmantoSanas pieaugumam ir novérota globalas ekonomikas izaugsmes
konvergence, mazak attistitajiem regioniem saglabajot straujaku ekonomikas attistibas tempu
salidzinajuma ar attistitajiem pasaules regioniem (Emiko, Will, 2020). Globalas ekonomikas izaugsme
diemzél veido batiskus aréjos efektus. St pétijuma konteksta ir jaizcel divi svarigakie:

1. turpina attistities globalie industrializacijas procesi;
2. pieaug pieprasijums péc partikas (Turk J. 2016).

So ekonomikas izaugsmes aréjo efektu rezultata turpina palielinaties neatjaunojamo resursu avotu
parmeérigai izmantosana, ka rezultata pieaug siltumnicefekta gazu emisijas dabas vidé (greenhouse
gases include carbon dioxide, methane, and nitrous oxide), izraisot globalas temperatiras
paaugstinasanos, veicinot virkni dabas vides degradacijas un socialo problému (Warner et al., 2010).
Siltumnicefekta gazu koncentracijas atmosféra globalie monitoringa dati (izteikti oglekla dioksida
(CO;) koncentracija) uzrada CO2 koncentracijas atmosféra ievérojamu palielinajumu no 285 ppm
(parts per million) 1850. gada Iidz 425.79 ppm 2024. gada (CO2 Daily, 2024). CO, koncentracija
atmosféra pedejo 10 gadu laika ir pieaugusi par 6,6%.

Tiek prognozéts, ka saskana ar pasreizéjam ekonomikas izaugsmes tendencém, resursu ieguve un
izmantos$ana no 2015. Iidz 2050. gadam palielinasies par 119 % no 84 lidz 184 miljardiem tonnu gada,
savukart siltumnicefekta gazu emisijas palielinasies par 41 % (Hatfield-Dodds et al., 2017).

Globalas ekonomikas izaugsmei ir bltiska ietekme uz patérétaju paradumiem partikas izvéle.
Statistikas dati apliecina un prognoZu rezultati norada uz butisku galas patérina pieaugumu
ekonomiskas attistibas regionos. Videjais pieprasijums péc liellopu, aitas, kazas, cikas un majputnu
galas, ka ar1 piena un olam visa pasaulé no 2020. lidz 2050. gadam palielinasies par 14% uz vienu
iedzivotaju un kopuma par 38%, ja patérétaju ienakumu un iedzivotaju skaita pieauguma tendences
saglabas esoso dinamiku (Komarek et al., 2021).

Esosais globalas ekonomikas izaugsmes modelis ir nonacis pretrunas, jo nespés pastavét ilgtermina
ta radito aréjo efektu del. Butiba ekonomikas izaugsme apdraud ilgtspeju. To apstiprina analizétie
klimata izmainas raksturojoSie statistikas dati (CO2 Daily, 2024) un veiktas resursu izmantosSanas
ilgtermina prognozes (Hatfield-Dodds et al., 2017).

Siltumnicefekta gazu izraisita globalas temperatliras paaugstinasanas jau ir nodarijusi ievérojamu
kaitéjumu cilveka dzives videi: dazu sugu izmirSanu, biologiskas daudzveidibas zudumu, sausumu,
partikas nepieejamibu, meza ugunsgrekus, okeanu paskabinasanos, Ziemelpola un Dienvidpola ledaju
(NSPG) ku$anu un jlras Iimena celSanos (Maximillian et al., 2019; Mora et al., 2018).

3.1. Oglekla neitralitates un dekarbonizacijas definicija

Lai mazinatu ekonomiskas izaugsmes negativo efektu ietekmi uz klimata izmainam, pasaules valstis ir
vienojusas kopé€jai politiskajai ricibai. 2015. gada 12. decembri 197 Apvienoto Naciju Organizacijas
Visparéjas konvencijas par klimata parmainam (UNFCCC) dalibvalstis Parizes klimata parmainu
konferencé (PCCC) vienbalsigi vienojas pienemt Parizes noligumu, kura izklastiti plani globalai ricibai,
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lai risinatu klimata parmainu problemu péc 2020. gada. Saskana ar Parizes noligumu katra valsts
vienojas ierobezot globalas temperatiras pieaugumu lidz mazak neka 2 °C un stradat pie ta, lai
globalas temperatiras pieaugumu ierobezotu lidz mazak neka 1,5 °C (UNFCCC, 2015). Lidz 2021. gada
februarim 124 valstis visa pasaulé bija pazinojusas par nodomu k|Gt ogleklneitralam un lidz 2050. vai
2060. gadam sasniegt oglekla nulles neto emisiju Imeni (Chen et al., 2022).

Klimata izmainu mazinasanas politikas dokumentos tiek lietoti termini Carbon Neutrality un Net-Zero
Carbon emissions. lzmantotie formuléjumi raksturo klimata izmainu mazinasanas darbibas, kas tiek
ietvertas politikas veidoSanas dokumentos un tas realizacijas pasakumos. Pareiza So terminu izpratne
ir pamats valstu saskanotas ricibas nodrosSinasanai klimata izmainu mazinasana.

Carbon Neutrality attiecas uz punktu, kura atmosféra emitétas CO; emisijas, kas saistitas ar noteiktu
vienibu, tiek lidzsvarotas ar piesaisti noteikta laika posma tadejadi panaktu CO; lidzsvaru atmosféra.
Carbon Neutrality ir termins, ko izmanto, lai aprakstitu sistemu kura piedalas: no vienas puses visi
emisiju veidotaji un no otras puses So emisiju piesaistitaji. Emitétaju un emisiju piesaistitaju
sadarbibas rezultata veidojas CO, emisiju lidzsvars un tadejadi netiek ietekmétas klimata parmainas
(Wei et al., 2022).

Savukart terminam Net-Zero Carbon emissions ir atskirigs skaidrojums, jo emisiju samazinasana
atmosféra ir visu CO2 emitétaju atbildiba. Tas nozimé, ka ik vienam resursu izmantotajam ir javeido
Net-Zero Carbon emissions resursu izmantoSanas sistéma, kas paredz visu saimnieciskas darbibas
radito emisiju atmosféra uzkrasanu vai piesaistiSanu (Usman et al., 2022; Wei et al., 2022).

3.2. Oglekla neitralitates un dekarbonizacijas politiska dienas kartiba Eiropas
Savienibas limeni

So abu teorétisko terminu lietojums politikas plano$anas dokumentos ir izmantots lai skaidrotu
kopé€jo ES mérki lidz 2050. gadam panakt klimat neitralitati — ekonomiku ar siltumnicefekta gazu Net-
Zero Carbon emissions. Sis mérkis ir Eiropas zala kursa pamata un, pateicoties Eiropas Klimata aktam,
ir juridiski saisto$s meérkis visam ES dalibvalstim (Clean Planet for all, 2018). ES valstu kopéjais klimata
neitralas ekonomikas meérkis ilustréts 6. attéla.
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6. attéls. Ne-ETS SEG emisiju samazinajums virzibai uz Parizes noliguma 1,5°C scenariju

Tiru planétu -visiem (Clean Planet for all) ir strategisks ES politiskais ilgtermina redzéjums par
particigu, modernu, konkurétspéjigu un klimatam neitralu ekonomiku. Stratégijas merkis ir veidot
klimata izmainam pielagotu ekonomisko aktivitasu un procesu parveidi, lai nodrosinatu sociali
taisnigu parkartosanos. Jaatzist, kas $ada ekonomisko aktivitaSu un procesu parveide bis sarezgita.
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Tomer, ST transformacija ir janodrosina, lai nakotné nesaskartos ar bezdarbibas raditajam sekam
ekonomiskajai, socialajai un dabas videi. Stratégija ir politisks dokuments, kura ir ieskicéts redzéjums
un virziens, ka ieinteresétajam personam: pétniekiem; uznémeéjiem un iedzivotajiem attistit jaunas
un inovativas nozares, uznémumus un ar tiem saistitas darba vietas. Rlpigi iedzilinoties stratégija
paustajam redzejumam par klimata neitralitates sasniegSanas celu, skaidri ieziméjas norades uz
nepiecieSamibu vedot integrétu pieeju vélama rezultata sasniegSanai. Klimata neitralitates mérku
sasniegSana ir atkariga no veiktajam izmainam un ieviestajiem pasakumiem visu tautsaimniecibas
sektoru ekonomiskas aktivitates procesos. Klimata neitralitates sasniegS8anas merki ir nodefinéti
Eiropas klimata akta (Regula (ES) 2021/1119). Regulas 20 panta noteikts ”...lidz 2050. gadam
Savieniba antropogéno emisiju apjoms no emisiju avotiem visas ekonomikas méroga ir lidzsvarots ar
siltumnicefekta gazu emisijas piesaistes apjomu piesaistitajos, un péc tam attiecigi japanak negativa
emisijas bilance.” Savukart Regulas 22 panta teiktais: “...”taisnigas, veseligas un videi draudzigas
partikas sistémas varda”, ta popularizés jaunu zalas uznéméjdarbibas modeli, kas laus zemes
apsaimniekotdjiem sanemt atlidzibu par siltumnicefekta gazu emisijas samazinasanu un par oglekla
piesaisti” norada uz principiali jaunu izpratni par lauksaimniecibas lomu klimata neitralitates
sasniegSana. Lauksaimniecibas sektoram tiek ieradita batiska loma oglekla piesaist€, vienlaikus veicot
galveno uzdevumu — razZot partiku.

Eiropas klimata akta galvenas paredzétas parmainas, kuram lauksaimniecibas sektoram bus
japielagojas ir:
e veidot saimnieko$anas modeli, kur§ nodroSina SEG piesaisti augos un augsné;

e samazinat SEG emisiju veidoSanas intensitati uz sarazotas produkcijas vienibu;
e nodrosinat saimniekoSanas procesa radito un piesaistito SEG emisiju lidzsvaru.

Eiropas klimata akta Regulas mérku sasniegSanai ir apstiprinats secigu pasakumu plans. Ir skaidri
definéti izstrades procesa esoSi normativie akti (Regulas) un noradits to spéka stasanas bridis.
Lauksaimniecibas sektora nakotnes izaicinajumi galvenokart attiecas uz Kopigo Centienu Regulas;
Zemes izmantosSanas, zemes izmantoSanas mainas un mezsaimniecibas regulas un Oglekla piesaistes
un oglekla lauksaimniecibas regulas uzlikto saistibu izpildi. So regulu stdsanas spéka uzliks par
pienakumu sasniegt konkrétus emisiju piesaistes un samazinasanas kvantitativos raditajus, kurus
uzskaita saimniecibu limeni Sim nolukam izveidota digitala platforma. Datu verificésanu veiks
izmantojot satelita (https://www.copernicus.eu/en) datus.

ES 'mena diskusijas par efektivas klimata mérku sasniegSanas politikas izveidi un tas realizésanai
izlietoto finanséjumu, izkristaliz€jas viedoklis, ka lauksaimnieciba ir konstatéjami batiski riski klimata
meérku sasniegSanai (McDonald et al., 2025). Lai mazinatu risku, ka lauksaimnieciba razojot produkciju
un izmantojot zemes resursus nenodrosina pietiekamu ieguldijumu klimata mérku sasniegsana, ir
identificeti tris galvenie politikas attistibas virzieni: ieviest realaja praksé Oglekla piesaistes un oglekla
lauksaimniecibas regulu (CRCF); izstradat Obligatos klimata standartus (MCS) un ieklaut
lauksaimniecibu ES emisiju tirdzniecibas sistéma (AgETS).

3.3. Kopigo Centienu Regulas saturs un izpilde ES un Latvija

Vésturiski pirmais SEG emisiju samazinasanas mérkis lauksaimniecibas sektoram ES dalibvalstis tika
noteikts ar Kopigo Centienu Regulu (ES) 2018/842 (Effort-Sharing Regulation (ESR)). Kopigo centienu
regula (ESR) kopa ar LULUCF regulu un ES Emisiju tirdzniecibas sistému (ETS) ir viens no trim
galvenajiem ES klimata politikas pilariem. ESR regulé siltumnicefekta gazu samazinajuma merki
sektoros, uz kuriem paslaik neattiecas ES ETS. Sie sektori, saukti par Ne-ETS sektoriem ir: privatais
transports, ékas, lauksaimnieciba, ETS neietvertais energijas razoSanas sektors un atkritumu
apsaimniekosana, kas kopa rada gandriz 60 % no kopéjam ES SEG emisijam. Regula ir saistosa visam
ES dalibvalstim, ka ar1 Islandei un Norvégijai.
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Sakotnéja ESR, ko pienéma 2018. gada, paredzéja, ka kop€jas emisijas visos ES dalibvalstu aptvertajos
ne-ETS sektoros 2030. gada samazinasies par 30 % salidzinajuma ar 2005. gada limeni. 2021. gada
ierosinata parskatisana ir dala no ES zalas parkartoSanas plana, jeb tiesibu aktu paketes "Gatavi
meérkraditajam 55 %", kuras meérkis ir [idz 2030. gadam samazinat ES méroga neto SEG emisijas par
55 % salidzinajuma ar 1990. gada [imeni un Iidz 2030. gadam samazinat SEG emisijas sektoros, uz
kuriem attiecas ESR, Iidz 40 % salidzinajuma ar 2005. gada limeni (salidzinajuma ar pasreizéjo mérki
samazinat emisijas par 29 %).

Regula dalibvalstim ir noteikti saistoSi emisiju samazinasanas mérki, kas dazadas valstis atskiras
galvenokart atkariba no valsts IKP uz vienu iedzivotaju (aptverot no 10 % lidz 50 %). Jauna
priekslikuma merkis ir noteikt vérienigakus nacionalos mérka raditajus 2023.—2030. gadam. Kopa ar
LULUCF regulu un ETS ESR nodroSina elastibu neto emisiju samazinasana starp trim politikas
virzieniem, lai efektivak sasniegtu klimata parmainu mazinasanas merkus.

Lai gan ESR galvenokart neattiecas uz oglekla piesaisti, ta lauj valstim izmantot LULUCF nozaré
sasniegto oglekla piesaisti, lai sasniegtu savus ESR meérkus. ES méroga maksimalais oglekla piesaistes
apjoms, ko var izmantot, lai sasniegtu 55 % emisiju samazinasanas merki, ir ierobezots lidz 225
miljoniem tonnu CO,eq lidz 2030. gadam. Vésturiskie un saistoSie Ne-ETS sektoru SEG samazinajuma
mérki emisijam no privata transporta, bavém un ekam, lauksaimniecibas, ETS neietvertajiem
energijas razoSanas sektoriem un atkritumu apsaimniekoSanas ir apkopoti 7. attéla.
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Avots: autoru veidots, izmantojot Regulu (EU) 2018/842
7. attéls. Ne-ETS sektoru SEG emisiju samazinajuma meérkis 2030. gadam

AtbilstoSi ESR regulas veidoSanas principam - ievérot valsts IKP uz vienu iedzivotaju, lielakais SEG
samazinajuma meérkis (-50% pret 2005. gada limeni) ir noteikts Vacijai, Danijai, Somijai un Zviedrijai.
Latvijai ir noteikts tresais zemakais samazinajuma meérkis (-17% pret 2005. gada limeni) un zemaks tas
ir tikai Rumanijai (-13% pret 2005. gada limeni) un Bulgarijai (-10% pret 2005. gada limeni). 8. attéela
apkopoti dati par Ne-ETS sektoru emisiju samazinajuma meérki 2030. gadam, emisijam no
lauksaimniecibas sektora, kt CO,eq 2022. gada un tas dala no kopéjam Ne-ETS emisijas, % 2022. gada.
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8. attéls. Ne-ETS emisiju samazinajuma meérkis 2030. gadam, emisijas no lauksaimniecibas
sektora, kt CO.eq 2022. gada un tas dala kopéjas Ne-ETS emisijas, % 2022. gada

Datu grupésanas iegltie rezultati sadala ES valstis nosaciti tris grupas/klasteros. Pirmaja grupa
ieklaujas valstis ar lielako SEG samazinajuma mérki (robezas no -50% lidz -38%) un salidzinosi zemu
(tpatsvars no 9% lidz 20%) lauksaimniecibas sektora radito SEG emisiju Tpatsvaru kopéjas Ne-ETS
sektoru emisijas. Vacijas, Francijas, Spanijas un Italijas lauksaimniecibas sektori 2022. gada veido
kvantitativi lielako SEG emisiju apjomu un tas ir robezas no 30764 kt CO,eq Italija lildz 63645 kt CO,eq
Francija. Otraja grupa ieklaujas ES valstis ar zemu SEG samazinajuma meérki (robezas no -22% ldz -
10%) un salidzinosi zemu (ipatsvars no 9% lidz 20%) lauksaimniecibas sektora radito SEG emisiju
ipatsvaru kopéjas Ne-ETS sektoru emisijas. Saja grupa kvantitativi lieldkais emisiju apjoms no
lauksaimniecibas sektora 2022. gada veidojas Polija, 33 297 kt CO,eq un Rumanija 17988 kt CO,eq,
savukart mazakais Igaunija 1593 kt CO,eq. TreSaja grupa ieklaujas valstis valstis ar lielako SEG
samazinajuma meérki (robezas no -50% lidz -42%) un salidzinoSi augstu (ipatsvars no 26% lidz 42%)
lauksaimniecibas sektora radito SEG emisiju ipatsvaru kopéjas Ne-ETS sektoru emisijas. Saja grupa
kvantitativi lielakais emisiju apjoms no lauksaimniecibas sektora 2022. gada veidojas Irija, 22437 kt
CO,eq un savukart mazakais Latvija 2254 kt CO,eq. ES valstu virzibu uz Kopigo Centienu Regulas (ESR)
meérku izpildi novértéjam veicot ES valstu lauksaimniecibas sektora SEG emisiju kvantitativo raditaju
linearas regresijas analizi laika perioda no 2005. gada lidz 2022. gadam. legutie rezultati apkopoti
9. attela un tie atspogulo SEG emisiju izmainu dinamiku lauksaimniecibas sektora, salidzinajuma ar
izvirzito ESR samazinajuma merki.

51



(%)
o
[
> ~ © © © —
c g = s & = &£ ® 8 c = ©
© ] © T £ = ¢c © © o T = ©
° =] o 9 N.Z’Eml\cm*’mwgbcw-g'cg-‘:m-game
X c e 3 S5 © o T 2 1) .o
© .= Q 2 N © < B - Q
- ommCZ‘LEDC |—_C>E4—';_>GJEV)Q_CUC££D>O
2) 2 o £ 8 ®m 9o ¥ © & 5 € ¥ 0 ¢ W 6 & 2 o0 3 XN 353 O 3 & B
<Zt O W U & £ Vo 0O 2 Wit Jne Z2an nhnhaog0O oI =2 o 34
§30
EZO
310
%)
20
w
= -10
=
n -20
é‘
& -30
=
0-40
w
v -50
ES VALSTIS

W SEG izmainas 2005/2022 O Aktualais mérkis, %

Avots: autoru veidots, izmantojot Regulu (EU) 2018/842 un EEA greenhouse gases — data viewer

9. attels. Ne-ETS emisiju samazinajuma mérkis 2030. gadam, un SEG emisiju izmainu
dinamiku lauksaimniecibas sektora, % 2005. - 2022. gada

SEG emisiju kvantitativo raditaju linearas regresijas analize laika posma no 2005. gada lidz 2022.
gadam uzrada butiski atskirigus ES valstu sasniegtos rezultatus SEG emisijas Kopigo Centienu Regulas
mérku sashieg$ana. Riska grupu mérka sasnieg3anai veido Igaunija, Latvija, Bulgarija un Irija. Savukart
veiksmiga virziba uz SEG samazinajuma mérki ir novérojama Spanija, Griekija, Francija, Italija, Vacija,
Belgija un Danija. Lielakaja dala valstu SEG emisiju kvantitativie raditaji laika posma no 2005. gada lidz
2022. gadam uzrada nelielas svarstibas atbilstosi 2005. gada SEG kvantitativajam raditajam, kt CO,eq.

Balstoties iepriekSéja desmitgadé veiktaja Eiropas Komisijas analizé par SEG emisiju samazinasanas
scenarijiem (Ref2016) (European Commission 2016) un iepazistoties ar jaunaku pétijjumu rezultatiem
par lauksaimniecibas sektora iespéjam samazinat SEG emisijas (Usman et al. 2022) ir secinams, ka
vidéja termina perspektiva ar pasreizéjo politikas ietvaru (Nsabiyeze et al. 2024) lauksaimniecibas
emisijas samazinasies méreni. SEG samazinajuma meérka sasniegSanas stimuléSanai ir paredzéeti
batiski stimuli veidojot principiali jaunu normativo aktu ietvaru. lzmainu process skar Zemes
izmantoS$anas, zemes izmantoSanas mainas un mezsaimniecibas (ZIZIMM) regulu, bet no jauna tiek
izstradata Oglek|a piesaistes un oglek|a lauksaimniecibas regula.

3.4. Zemes izmantosSanas, zemes izmantoSanas mainas un mezsaimniecibas
(Z1ZIMM) regulas reforma

Sobrid spéka esosa Eiropas parlamenta un padomes 2018. gada 30. maija regula 2018/841 par zemes
izmantoSanu, zemes izmantoSanas mainu un mezsaimniecibu tika reforméta ar merki $aja sektora
raditas un piesaistitas SEG emisijas ieklaut klimata un energétikas politikas satvara laikposmam lidz
2030. gadam.

Raugoties aktualaja laika grafika, 2024. gada pirmaja pusgada Eiropas komisija tika zinots par
lauksaimniecibas SEG emisiju, kas nav CO,, ieklausanu ZIZIMM regulas darbibas joma. Tika zinots ari
par zemes izmantoSanas sektora mérka raditaju noteikSanu laikposmam péc 2030. gada. Paredzams
ka grozijumi regula tiks apstiprinati 2025. gada.

Atbilstosi IPCC vadlinijam veidojot SEG inventarizacijas zinojumu ZIZIMM sektors iedalas sesas zemes
lietojuma kategorijas — meZa zeme, aramzeme, zalajs, mitraji, apblve un citas zeme. ZIZIMM sektora
uzskaita raditas SEG emisijas un to piesaisti CO, forma no ieprieks uzskaititajam kategorijam. Planotie
regulas grozijumi, kurus apstiprinas 2025. gada, tiek veidoti ar merki apvienot ZIZIMM sektoru ar ne-
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ETS lauksaimniecibas sektoru, veidojot vienotu sistemu SEG emisiju Kopigo Centienu Regulas (ESR)
samazinasanas meérka sasniegSanai.

9. tabula
ZIZIMM sektora raditas un piesaistitas SEG emisijas zemes lietojuma kategorijas ES Mt CO,eq
2022. gada
Zemes lietojuma kategorija Raditas (+) un piesaistitas (-) SEG emisijas, M'E CO.eq
ES Latvija
MeZa zeme -285,8 -1,192
Aramzeme +22,6 +1,787
Zalajs +25 +1,710
Mitrajs +21,3 +1,964
Apbive +27 +1,287
Citas zeme +1,2 X
Primaras parstrades koksnes produkti -47,4 -2,296
Bilance: -236,1 +3,26
ZIZIMM Regulas mérkis 2030 -310 -0,6

Avots: European Environment Agency; NIR 2024

Apkopotie dati no ES valstu iesniegtajiem inventarizacijas zinojumiem (European Environment
Agency, 2024) par ZIZIMM sektora SEG emisiju darbibam (raditas/piesaistitas) uzrada 236,1 Mt
CO,eq piesaisti 2022. gada, kas atbilst 7 % no ES gada SEG emisijam. 9. tabula apkopotas ZIZIMM
sektora raditas un piesaistitas SEG emisijas zemes lietojuma kategorijas ES un Latvija 2022 gada.

Analizéjot datus rodas pamatotas bazas par ZIZIMM sektora regulas mérku izpildi. Zemkopibas
ministrijai, Lauku atbalsta dienestam, Latvijas Lauku konsultaciju centram, Latvijas Biozinatnu un
tehnologiju universitatei, ar nozari saistitajam nevalstiskajam organizacijam un paré€jiem sektora
iesaistitajiem jaliek mala stridi un viedok|u pausana un javienojas ka sasniegt mérki. lepriek$éjas
darbibas “sasniegtie” rezultati ir redzami apkopotajos datos.

Péc jaunakajiem grozijumiem regula ir saskanota ar juridiski saistoSo mérka raditaju lidz 2030. gadam
SEG emisijas samazinat par 55 % salidzinajuma ar 1990. gada limeni un stiprinat nozares lomu klimata
neitralitates (Carbon Neutrality) riciba.

Veiktajos Regulas grozijumos ir noteikts visparéjais ES limena meérkis neto piesaistit 310 Mt CO,eq
ZIZIMM nozaré Iidz 2030. gadam. Katra ES dalibvalstis ir atbildiga par tai noteikto individualo oglekla
piesaistes meérku sasniegSanu, lai izpilditu jauno kopéjo ES meérki. Regulas grozijumos ir saglabats
"bezdebeta noteikums", ka Iidz 2025. gadam SEG emisijam (debetiem) no ZIZIMM sektora
nevajadzétu parsniegt piesaisti (kreditus). Ja raditas SEG emisijas parsniedz piesaisti, daltbvalstij ir
pienakums palielinat piesaistes apjomu: (1) ieviest SEG emisiju piesaistes pasakumus, pieméram
organisko augSnu apmeZoSana un mezZu atjaunoSana; (2) izmantojot elastibas mehanismus
(pieméram, tirdzniecibas emisiju kredttus).

Sakot ar 2026. gadu piesaistei bitu jasak parsniegt emisijas. Katrai dalibvalstij tiks noteikts saistoss
nacionalais merka radrtajs 2030. gadam un apnemsanas sasniegt SEG neto emisiju un piesaistes
summu visam laikposmam no 2026. lidz 2029. gadam, kura apjoms tiks saskanots un ierakstits regula
lidz 2025. gadam.

Lai nodrosinatu mérka rezultatu sasniegSanu, lidz 2025. gadam parskatitaja ZIZIMM regula ir ieklautas
stingrakas zinoSanas un uzlabotas parskatiSanas prasibas. Dalibvalstim javeido publiski pieejama
zemes oglekla krajas monitoringa sistema. Péc VAAD pieejamas informacijas 2023. gada oglekla krajas
monitorings ir veikts 52331 ha platiba. Ir izveidota datu baze “Augsnes oglekla monitorings” Piebilde:
datubazes nosaukuma visticamak klida! Dati par kopéjo situaciju valsti tiek apkopoti neregulari
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(https://data.gov.lv/dati/lv/dataset/augnses-oglekla-monitorings), kas var radit nopietnus riskus
regula definéto mérku sasniegSana un saistibu izpildé.

Regulas grozijumos ir saglabata iespéja veikt SEG emisiju piesaistes darijjumus starp dalibvalstim un
izmantot ikgadéjo emisiju sadales apjomu parpalikumu saskana ar Kopigo centienu regulu, lai
sasniegtu ZIZIMM mérka raditajus.

Laika posma no 2026. lidz 2029. gadam dalibvalstis var tikt soditas ar papildu 8% SEG piesaistes
palielinajumu no to nacionala meérka raditaja 2030. gadam, ja zinojumi liecina par nepietiekamu
progresu virziba uz nacionala SEG piesaistes mérka izpildi.

ZIZIMM sektoram ir bltiska nozime, lai sasniegtu Eiropas Savienibas mérki [idz 2050. gadam panakt
nulles neto emisijas. Analizéjot pieejamos datus un dalibvalstu iesniegtas prognozes, Sis mérkis ar
lielu varbutibu visticamak netiks sasniegts. Prognozes, kas ietver planotos papildu pasakumus, paredz
piesaistes samazinajumu salidzinajuma ar 2016.-2018. gada vidéjo raditaju. ZIZIMM regulas reforma
tiek veidota, lai nodrosinatu ES kopé€ja un katras dalibvalsts nacionalo mérka raditaja sasniegSanu.
Regulas merkis ir pakapeniski palielinat piesaisti un samazinat emisijas Saja nozaré.

ZIZIMM regulas meérkus realizé praksé ievieSot Latvijas Kopéjas lauksaimniecibas politikas stratégisko
planu 2023.-2027.gadam. Kopuma tie ir oglekla emisiju samazinosi un piesaisti veicinosi pasakumi
attistot:  biologisko lauksaimniecibu, agroekologisko praksi, precizo lauksaimniecibu,
agromezsaimniecibu un oglek|saistigu lauksaimniecibu. So pasakumu ievie$anai praksé no KLP | pilara
fonda ELGF ir paredzéts finanséjums: (1) ligtspéju sekméjosais ienakumu pamatatbalsts (ISIP) — 504,4
milj.EUR; (2) Ekoshémas — 438,14 milj.EUR. Lielas ceribas klimata neitralitates mérku sasniegSana tiek
saistitas ar Oglekla piesaistes un oglekla lauksaimniecibas regulas ievieSanu.

3.5. Oglekla piesaistes un oglekla lauksaimniecibas regula

Eiropas Komisija 2024. gada 19. februari panaca provizorisku politisku vienoSanos par Oglekla
piesaistes un oglekla lauksaimniecibas regulu (CRCF), kas ir brivpratigs tiesiskais reguléjums
pastavigas oglekla piesaistes, oglekla lauksaimniecibas un produktu oglekla uzglabasanas
sertifikacijai. ToposSa normativa akta ietvars ir izstradats, lai veicinatu un paatrinatu pastavigu oglekla
piesaisti, stimulétu pareju uz oglekla lauksaimniecibu un ieviestu oglekla uzglabasanas/noglabasanas
sistému. levieSot So regulu tiks izskausta “zalmaldinasana” un veikta saskanota oglekla (atdaliSanas,
noglabasanas, uzglabasanas) tirgus nosacijumu nodrosinasana.

CRCF Regulas piemérosanas laika grafika svarigi ir divi atskaites punkti: 2025. gada julijs, kad ekspertu
grupa vienojas par "oglekla lauksaimniecibas" veidu un pasakumu klasifikaciju, un 2026. gada julijs,
kad lauksaimniecibas sektors tiek pilotprojekta veida virzits uz emisiju tirdzniecibas sistemu (10.
attels).
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10. attéls. CRCF Regulas piemérosanas laika grafiks oglekla lauksaimniecibas tipu un pasakumu
klasifikacijas izstradei

Eksperti ir defingjusi 3 pamata oglekla lauksaimniecibas tipus atkariba no zemes izmantoSanas
(apsaimniekos$anas) veida. Atbilstosi tipiem ir klasificéti praktiski SEG emisiju samazinosi vai oglekli
uzkrajosSi pasakumi. Izmantojot atbilstosSi verificétu aprékinu metodologiju katram saimnieciba
ieviestajam pasakumam tiek kvantificéts neraditais/uzkratais ogleklis. 1 tonna uzkrata/neradita
oglekla atbilst 1 nosacitajam CO, kreditam. Oglekla piesaistes un oglekla lauksaimniecibas regulas
ievieSanas darbibas apkopotas 11. attéla.

Carbon farming type Carbon farming practices | Quantification modules | | CRCF certification units |

Agroforestry
Woody crops

Landscape feature, e.g. hedges

| Biomass carbon stock changes
Permanent grassland Carbon I"am'llngnl:mmmhn
Management of agricultural : | Soil carbon stock changes uni
e and P Reduced/no tillage
soils and agroberesiry | €0, sail emission reductions Soil emission reduction units
Cover crops
| N, soil emission reductions
Crop residue management
Leguminous crops
Fertiliser reduction
| Biomass carbon stock changes Carbon farming sequestration
Tree planting on grassland, 4 units
Planting of trees cropland, settlements or | Soil carbon steck changes
degraded forest land . 5 Soil emission reduction units
| 00; soil emission reductions
| 100, soil emission reductions L . .
Paatland rewetting and Rewetting | T — o Soil emission reduction units
5,0 soil emission reductions - -
aieriifer Paludiculture Carbon farming sequestration
| Soil carbon stock changes units

Avots: Oglekla piesaiste un oglekla lauksaimnieciba, 2025

11. attéls. Oglekla piesaistes un oglekla lauksaimniecibas regulas ievieSanas process

CRCF regulas ievieSanas procesa ir paredzéts veidot tris verifiseto CO, kreditu atprecoSanas shémas.
12. attéls vizualizé CO, kreditu atpre¢oSanas shémas, kuras tiek izmantots publiskais finanséjums,
korporativo uznémumu finanséjums un bripratigais oglekla kredttu tirgus péc birZas principa.
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Avots: Thorsoe et al., 2025

12. attéls. CO, kreditu novértésana un atprecosana izmantoto shému tipologija

Publiskais finanséjums (PP) ir KLP fondu maksajumi, kas tiek veikti par agrovides, eko shému ievieSanu
(AES), korporativie uznémumi veic maksajumus (CSC) lauksaimniecibas un partikas produktu
razotajiem par oglekla piesaisti un/vai citiem ekosistému pakalpojumiem, bet brivpratigais oglekla
tirgus (VCM) ir uznémumu vai privatpersonu maksajumi apmaina pret sertificétu oglekla piesaisti C0,
kreditu veidd (Deloitte 2025). Aré&jie sertificétdji uzrauga, parbauda un zino, ka oglekla
lauksaimniecibas darbibas sniedz solito oglekla samazinajumu vai piesaisti (LBTU 2025).

Eksperti ir vienoti viedokli, ka KLP publiska finanséjuma izlietojums nenodrosina efektivu klimata
meérku sasniegSanu lauksaimnieciba. Ir nepiecieSsama publiska finanséjuma izlietojuma sistémas
Siem apgalvojumiem ir apstiprinajums. Spéka esoSaja KLP stratégiskaja plana ir paredzéta klimata un
vides atbalsta intervence, kura kopuma veido ievérojamu finansialu atbalstu, un Latvija tie ir 47,5 %
jeb 1,145 miljardi eiro no KLP finanséjuma ar klimata parmainam saistito mérku sasniegSanai un
klimata politikas isteno3anai atbilstosi es regulai 2021/2115. Tomér SEG emisiju samazinajuma mérka
sasniegSana lauksaimnieciba ir apdraudéta, jo SEG apjoma izmainas ir ar pieauguma dinamiku (skatit
13. attelu).
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13. attéels. SEG emisiju izmainu dinamiku lauksaimniecibas sektora, kt CO,eq 2005. - 2022. gada
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CRCF regulas ievieSanas gaita tiek apspriesta iespéja veidot lauksaimniecibas oglekla emisiju
(verificetu CO, kreditu) publisko iepirkumu. Eiropas Komisija (EK) un/vai dalibvalstis iegadatos CO,
kreditus no lauksaimniekiem izmantojot ES méroga iepirkumu sistemu.

CO, kreditu generéSana oglekla lauksaimniecibas saimniecibam bdtu brivpratiga, bet EK vai
dalibvalstim batu pienakums katru gadu iegadaties noteiktu daudzumu CO, kredttu. CO, kredttus péc
tam apkopo centralizéta fonda, no kura privatie dalibnieki (vai nu tikai no lauksaimniecibas partikas
nozares, vai no visam nozarém, pieméram, aviacijas un autobdves) C0O, kreditus varétu brivpratigi
iegadaties.

Saskana ar CRCF regulu visai oglekla piesaistei un augsnes emisiju samazinasanai, kas sertificéta
saskana ar CRCF, ir javeicina klimatneitralitates merku sasniegSana ES. Tomér CRCF CO, kredttus nevar
tieSi ieskaitit ES un dalibvalstu iekSzemes klimata mérku sasniegSana. Nav tieSas saiknes starp
vientbam, kas sertificétas saskana ar CRCF, kuru pamata ir dzives cikla novértéjuma metodologija, un
oglekla piesaistes un augsnes emisiju samazinajuma uzskaiti ES klimata meérku sasnieg$ana, lai
panaktu klimatneitralitati, kas ir balstitas uz attiecigajiem ES tiestbu un IPCC normativajiem aktiem.
Progress ES klimata meérku sasniegSana tiek meérits, pamatojoties uz informaciju, kas sniegta
dalibvalstu un ES SEG inventarizacijas. Tapéc, lai parvalditu un finansétu pagaidu oglekla piesaistes
vienibas, galvenais jautajums ir, ka emisiju mazinasana tiks ieklauta nacionalajas SEG inventarizacijas
un tadéjadi veicinas ES LULUCF mérku sasniegSanu.

3.6. ES lauksaimniecibas emisiju tirdzniecibas sistéma (AgETS)

Sakotnéja pétijuma (Bognar et al., 2023) tika izvértétas piecas AgETS politikas iespéjas. Péc ekspertu
vértéjuma ES lauksaimniecibu emisiju tirdzniecibas sistéma (AgETS) bis oglekla emisiju kvotu
tirdzniecibas tirgus, kas aptvertu lauku saimniecibas, un galas un piena parstrades uznémumus
(McDonald et al. 2025). Si sistéma paredz noteikt kopéjo siltumnicefekta gazu (SEG) emisiju
ierobezojumu (kvotu), ko lauku saimniecibas un parstrades uznémumi var kumulativi emitét. Katrai
lauku saimniecibai un uznémumam sakotnéji tiek pieskirts noteikts kvotas apjoms, atbilstoSi razosana
raditajam (verificetam) lielumam (1 tonna oglekla atbilst 1 nosacitajam CO, kreditam). Kvotu/CO,
kreditu pieprasijumu AgETS veidos uznémumi, kuri vélésies paplasinat razoSanu, bet esosa C0, kvota
to ierobezo. Savukart kvotu/C0, kredttu piedavajuma pusi veidos uznémumi, kuri ir ieviesusi emisiju
mazinosus pasakumus vai piesaistijusi verificetu SEG emisiju daudzumu un ir ieguvusi atbilstosu CO,
kreditu. AgETS ievieSanas sareZgitiba ir saistita ar SEG emisiju avotu precizu uzskaiti un apjoma
kvantificéSanu. CRCF regulas ievieSanas procesa ES vadoSo ekspertu vadiba notiek iesp&jami
precizakas SEG kvantificéSanas metodikas izstrade, lai 2026 gada jalija batu iesp&jams ieviest AgETS
pilotprojektu.

3.7. Obligatais klimata standarts (MCS)

Lidzigi ka meZsaimniecibas nozare, Obligatais klimata standarts (MCS) uzliek par pienakumu visiem
lauksaimniecibas produktu raZoSanas, parstrades un tirdzniecibas dalibniekiem samazinat
lauksaimniecibas emisijas, kas saistitas ar vinu pardotajiem produktiem. Obligata klimata standarts
nosaka produkta SEG emisiju intensitati, kas izteikta tCO,eq/produkta vieniba, pamatojoties uz
nozares emisiju faktoriem (pieméram, sarazotas piena tonnas vidéja emisiju intensitate Latvija,
izteikta tCO,eq/tonna piens). Lai tuvotos ES klimata neitralitatei 2050. gada emisiju intensitates
raditajs laika gaita tiks samazinats. Saistito nozaru dalibnieki var sasniegt samazinajuma mérkus
mainot savu produktu portfeli, lai samazinatu vidéjo emisiju intensitati, vai pirkt CO, kreditu
centralizéta fonda; atSkiriba no AgETS, uznémumi nevar tirgoties ar kvotam sava starpa (Springer,
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2024). CO, kreditu vienibas iegadajas valsts iestade, pirms tas tiek pardotas lauksaimniecibas un
partikas parstradatajiem no centralizéta kopuma.

Galvenie secinajumi

1.

Zinatniskaja literatlra publicétie prognoZu dati apstiprina faktu, ka iedzivotaju skaits uz
zemeslodes turpinas pieaugt sasniedzot 10,3 miljardus. Tas nozimg, ka: (1) turpinas attistities
globalie industrializacijas procesi un (2) pieaugs pieprasijums péc partikas, ka rezultata
palielinasies ietekme uz klimatu.

Analizéjot Kopigo Centienu Regulas mérku izpildi ES ir novérojams, ka kopuma ES virzas uz
2030. gada mérku sasniegS8anu SEG emisiju samazinasana un laika perioda no 2005. gada lidz
2022. gadam SEG samazinajums ir 5,5%.

Analizéjot Kopigo Centienu Regulas mérku izpildi Latvija ir novérojams, ka 2030. gada meérku
sasniegSanu SEG emisiju samazinasana netiks sasniegta. Laika perioda no 2005. gada lidz 2022.
gadam SEG pieaugums ir 25,9%. Ceribas vie$ pédé€jo tris gadu dati, jo novérojama SEG emisiju
apjoma stabilizésanas 2254 kt CO,eq apjoma.

Zemes izmantoSanas, zemes izmantoSanas mainas un meZsaimniecibas (ZIZIMM) regulas
mérku izpilde ir katastrofiski apdraudéta. ZIZIMM sektora SEG emisiju piesaistes meérkis ir 600
kt CO,eq, bet realitaté tas veido 3260 kt CO,eq emisiju. Steidzigi jaievies oglekla sertifikacijas
sistéma mezsaimnieciba.

Oglekla piesaistes un oglekla lauksaimniecibas (CRCF) regulas (ES/2024/3012) ieviesana uzliek
par pienakumu izstradat metodologiju SEG emisiju kvantificéSanai uznémuma/saimniecibu
[Tment.

Izmantojot KLP ELFLA finanséjumu veikt lauku saimniecibu vaditaju izglitoSanu, lai veiksmigi
pielagotos jaunajiem tirgus apstakliem lauksaimnieciba.

NepiecieSams veikt sakotnéjo novertéjumu Obligata klimata standarta ievieSanai Latvija.
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Abstract

This paper aims to give an analytical assessment of country’s level experience in
moving towards agricultural decarbonization — from the idea of potential
decarbonization measures to the assessment of their potential, the inclusion of the
measure in political goals and practical implementation success. This paper is
based on 10-year cycle that highlight main steps in building decarbonization
awareness and an approach that can be used for monitoring, quantifying and
evaluating the contribution of agriculture to climate change mitigation. This
approach is based on the Marginal Abatement Cost Curve (MACC), which serves
as a convenient and visual tool for evaluating the effectiveness of various
agriculture greenhouse gas emission reduction measures and for climate policy
planning. This study reveals the experience to date and the main directions in
developing the MACC approach, which serves as a basis for analysing the
potential of one specific European Union Member state, i.e., Latvia, agriculture for
moving towards decarbonization. The results of the study are of practical use for
the development of agricultural, environmental and climate policy or legal
framework, policy analysis and impact assessment. As well findings of this study
are useful for educating farmers and the public about measures to reduce GHG
and ammonia emissions.

Keywords: Marginal Abatement Cost Curve, tool, agriculture, decarbonization,
strategy

1. Introduction

An analysis of statistics on world population changes and United Nations
projections of population change [1] reveals that the demand for resources and
emissions from the consumption thereof will be a long-term global problem. The
world population is projected to peak at the end of this century at a total of 10.3
billion [1].

An additional factor behind the increase in resource consumption is the
convergence of global economic growth, with less developed regions maintaining
a faster rate of economic growth compared with the developed world [2].
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Unfortunately, global economic growth is subject to significant externalities. The
present research highlights two of the most important externalities: the continuing
global industrialization process and the increasing demand for food [3]. The
economic growth externalities continue to result in increased overexploitation of
non-renewable resources, thereby leading to increased greenhouse gas emissions
(greenhouse gases include carbon dioxide, methane, and nitrous oxide) into the
natural environment, causing global temperatures to rise, contributing to a range
of environmental degradation and social problems [4]. Global monitoring data on
atmospheric concentrations of greenhouse gases (carbon dioxide (CO2)) show a
significant increase in atmospheric CO:2 concentrations from 285 parts per million
(ppm) in 1850 to 425.79 ppm in 2024 [5]. The atmospheric concentration of CO2
has increased by 6.6% over the last 10 years.

Under current economic growth trends, resource extraction and
consumption are projected to increase by 119% between 2015 and 2050, from 84 to
184 billion tons per year, while greenhouse gas emissions are projected to increase
by 41% [6].

The growth of the global economy has a significant impact on consumer food
choices. Statistical evidence and projections point to a significant increase in meat
consumption in the economic growth regions. Average global demand for beef,
sheep, goat, pig and poultry meat, milk and eggs is projected to increase by 14%
per capita between 2020 and 2050 and by 38% overall if consumer income and
population growth trends continue at current rates [7].

The current global economic growth pattern is not sustainable in the long
term due to the externalities it generates. In fact, economic growth threatens
sustainability. This is confirmed by the climate change statistics analysed [5] and
the long-term projections of resource consumption made [6].

The increase in global temperatures caused by greenhouse gases has already
caused significant damage to the living environment: extinction of some species,
loss of biodiversity, drought, food insecurity, forest fires, ocean acidification,
melting of the North and South Pole Glaciers (NSPG) and the rising sea level [8,
9].

On 12 December 2015, 197 Parties to the United Nations Framework
Convention on Climate Change (UNFCCC) unanimously agreed at the Paris
Climate Change Conference (PCCC) to adopt the Paris Agreement, which sets out
plans for global action to tackle climate change beyond 2020. Under the Paris
Agreement, each country agreed to limit global temperature increases to less than
2°C and to work on limiting global temperature increases to less than 1.5°C [10].
By February 2021, 124 countries had declared their intention to become carbon
neutral and achieve net zero carbon emissions by 2050 or 2060 [11].

Thus, transformation of traditional economy towards climate neutral or net
zero economy has become global initiative and feature of 21+t century. The terms
carbon neutrality and net-zero carbon emissions are referred to in climate change
mitigation policy documents. The terms are used to describe the mitigation actions
that are included in the policy documents and the measures taken. A correct
understanding of the terms is a basis for ensuring coherent national action to
mitigate climate change. Carbon neutrality refers to the point at which CO:2
emissions into the atmosphere, in per unit terms, are offset by sequestration over
a given period, thus achieving a CO:z balance in the atmosphere. Carbon neutrality
is the term used to describe a system in which all carbon emitters and sinks
participate. The cooperation between emitters and sinks results in a balance of CO:
emissions, thus having no impact on climate change [12].
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The term net-zero carbon emissions has a different meaning, as it is the
responsibility of all CO:z emitters to reduce the emissions into the atmosphere. This
means that every single resource consumer must develop a Net-Zero Carbon
Emissions Resource Use System, which involves storing or sequestering all the
emissions from economic activities into the atmosphere [13, 12]. The two
theoretical terms referred to in policy documents allow us to explain the EU's
overall goal of achieving climate neutrality — a net-zero carbon economy by 2050.
This goal is at the heart of the European Green Deal and, thanks to the European
Climate Act, is a legally binding target for all the EU Member States [14].

At the end of 2023 around 145 countries, including China, European Union,
United States of America, India, had announced or are considering net zero
targets. These targets are key to reduce global carbon dioxide and other
greenhouse gas emission to net zero around 2050 and 2070 [15].

Topicality of net zero targets in scientific discussion emerged in first decade
of 21st century when scientists began focusing more on the close relationship
between total amount of anthropogenic CO: emissions and global temperature
change [16, 17]. In 2014, the Intergovernmental Panel on Climate Change (IPCC)
highlighted this finding, along with the implication that limiting global
temperature change to any given level requires a point at which net additions of
CO: into the atmosphere reach zero [18]. It has created a challenge for many
countries how to develop well-designed and implement ambitious net zero
targets for national economies to meet global commitments and reach national
greenhouse gas reduction targets.

Comparison of adopted net zero targets and analysis of existing experience
[19] shows that when countries develop their plans to reach net zero emissions,
they face several choices and need to answer to several key questions. These
include what exactly "net zero" means for them, how long it will take to get there,
which sectors and greenhouse gases to focus on, and whether they'll rely on
capturing carbon or international cooperation to achieve their goals. World
resource institute [19] argues that to maximize the contribution of net-zero targets
to drive decarbonization in line with climate science, countries should consider
the following recommendations can be considered: achieving net-zero emissions
will require fundamental shifts in how society operates; net-zero targets should
be comprehensive and cover all greenhouse gases and all sectors; governments
should establish specific time frames for achieving targets; countries with the
highest emissions and greatest responsibility and capability should adopt the
most ambitious target time frames; separate targets should be set for GHG
emissions reductions and net-zero or net-negative emissions; countries should
transparently communicate their net-zero targets.

In order to get answers to specific questions and to implement
recommendations related with net zero targets close communication and
cooperation between policy makers and scientists is essential. Purpose of this
paper is to give an analytical assessment of country’s level experience in moving
towards agricultural decarbonization — from the idea of potential decarbonization
measures to the assessment of their potential, the inclusion of the measure in
political goals and practical implementation success by using Marginal
Abatement Cost Curve (MACC) as supportive tool.
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2. Materials and Methods

The contribution of agriculture to climate change mitigation and the
achievement of the climate and environmental objectives set by the European
Union depends on how successfully and to what extent measures to reduce
greenhouse gas (GHG) emissions are implemented in practice, as well as on how
their impact is assessed and monitored. The subject of this study is the MACC -
tool used for planning and implementing agricultural decarbonization strategy.
This study is structured in two thematic blocks that demonstrate comprehensive
methodology from theory to practical policy implications:

. Block 1: MACC theoretical and historical analysis summarizes,

describes and reveals modifications and diversity of MACC’s;

. Block 2: MACC case study application focuses on case study that
illustrates different uses and levels of integration of MACC into
national climate policy-making process, serving as experience of full
cycle approach towards carbon neutrality.

Table 1 summarizes two block concepts of this study and main methods,

approach, focus and outcome of each thematic block.

Table 1. Main methods, approach, focus and outcome of each thematic block of

study
Thematic Methods Approach Focus Output
blocks of
study
Block 1: Literature  Comprehensive Identification of Understanding
MACC review evaluation of modifications, of evidence-
theoretical Analysis MACC diversity, and based
and and development comparative foundation for
historical synthesis over time from  strengths/weaknesses cost-
analysis scientific of MACCs effectiveness
literature modelling and
policy
assessment
Block 2: Expert Utilize project Focus on how MACCs Transforms
MACC case judgement results from are integrated and theoretical
study and Latvian climate  applied within Latvia's MACC
application experience policy national climate concepts into
initiatives policy frameworks for actionable
actionable insights policy
decisions

In order to understand the scope and possible nuances of using MACC tool
in the thematic Blockl: MACC theoretical and historical analysis authors have
analysed existing modifications and diversity of MACCs. Results of this mapping
highlights historical development of MACCs, diversity of their usage, as well as
strengths and weaknesses of expert judgement-based MACCs and model derived
MACCs. This thematic block is built on comprehensive evaluation of MACC
development over time from scientific literature.

In the thematic Block 2: MACC case study application authors have focused
on 10-year period (from 2015-2025) and identified main stages in the development
of the MACC approach. These development stages and relevant time period are
summarized in Figure 1 and reflects this study time frame and main issues
analysed in this research.
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Adopting and Developing the Using MACCin Using MACC in
improving of use and palicy discussion creating new
MACC diversity of the and knowledge knowledge and
methodology for MACC approach transfer improving data
Latvia gathering

Figure 1. Main stages in the development of the MACC approach as supportive
tool in building national way towards decarbanization

Information summarized and analysed in this thematic block highlights
experience of full cycle approach towards carbon neutrality by utilizing project
results from Latvian climate policy initiatives and strategic actions for advancing
MACC research and policy application.

3. Results

3.1. Modifications and diversity of Marginal Abatement Cost Curves

Cost curves for reducing energy consumption or emissions have been in use
since the early 1980s [20]. Marginal Abatement Cost Curves (MACCs) were first
developed in the 1970s following the two oil price shocks, initially targeting
reductions in crude oil consumption and later, electricity consumption [21]. In
response to the oil price crises of the 1970s, Meier (1982) introduced the first cost
curves for decreasing electricity consumption (measured in $/kWh). These saving
curves, also known as conservation supply curves, quickly became essential
analytical tools for evaluating energy-efficiency improvements across various
sectors, including transport, industrial sector, and buildings [22-24]. They were
also widely applied to assess the abatement potential and costs of air pollutants
like SOz ($/kt) [25]. The first carbon-focused curves, which utilized methods
similar to those of earlier energy-saving cost curves, emerged in the early 1990s
[26-28]. Over time MACCs were applied to various areas, including the
assessment of abatement potential and costs for air pollutants and water
availability. MACCs started to be applied in the agricultural sector, involving
qualitative judgement and more empirical methods [21].

Lately, researchers and policymakers focused on climate change mitigation
have increasingly turned their attention to MACCs, mainly due to the influential
work of McKinsey & Company. From 2007 to 2009, McKinsey released and
published 14 cost curves for various countries and also developed a global cost
curve, which significantly contributed to the prominence of this tool in climate
policy discussions [29]. In the UK, MACCs have significantly influenced the
Government’s climate change policy. This is highlighted in Government reports
that incorporate MACCs, like the UK Low Carbon Transition plan. The UK
Department for Energy and Climate Change (DECC) utilizes the Global Carbon
Finance (GLOCAF) model, which is based on MACCs, to predict financial flows
between different global regions. MACCs have also been applied in many other
countries and regions, such as the Netherlands, Ireland and the European Union
[30], California (USA) and China [31]. Beyond these practical uses, MACCs have
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been applied in theoretical policy analyses of emission reduction and impact of
innovation [32, 33].

Several agricultural engineering greenhouse gas emissions (GHG) MACCs
have been published over the past decade. The UK Government has
commissioned a series of these studies as part of broader economic analysis [34,
35]. MACCs have also been developed for the agricultural sectors in Ireland [36],
France [37], New Zealand [38], and China [39] [39], as well as for the dairy sector
in the Netherlands. The Danish and Belgian MACCs cover the entire economy,
with Denmark currently updating its MACC for the agricultural sector. In
Finland, GHG abatement costs have been calculated for various potential
measures, and due to the context-specific nature of these estimates, recent MACCs
include uncertainty estimates [40]. Latvia has been developing a MACC and aims
to publish it in early 2018, with some preliminary results and the research
approach already available [41-43].

These MACCs have served as catalysts for the exchange of information
between science and policy. Their findings have contributed to national carbon
budgets and sector-specific policies, often highlighting key gaps in
implementation. The ensuing debates have driven research and policy efforts to
address these gaps by reducing barriers and enhancing national GHG inventories.
This improvement ensures that mitigation efforts are captured, credited, and
incentivized effectively [44].

MACCs are commonly used to assess the cost-effectiveness of various
emission reduction strategies. Nevertheless, their use and adoption differ greatly
across regions, influenced by factors like economic development, data
accessibility, technical know-how, and policy priorities. The most popular usage
of MACCs is in Europe, North America, and China. In Europe specifically in the
Netherlands, Germany, France, United Kingdom, Ireland etc.

The studies that have assessed empirical MACCs in agriculture considerably
vary in scope (source of emissions, gasses, and mitigation options considered).
Modelling approaches, assumptions, and geographic scale and resolution [45, 46].
They can be classified into three main categories based on the modelling approach
utilized [45]. Firstly, studies using microeconomic supply-side models incorporate
a detailed representation of the technical and economic constraints that define the
production possibilities at the farm level [46, 47]. Secondly, MACCs obtained from
studies using partial or general equilibrium models [48-50] consider the impact of
market responses, such as changes in input and output prices on marginal
abatement costs [50]. These studies typically have broader geographic coverage
but lower resolution compared to those based on supply-chain models. Thirdly,
studies applying an engineering approach offer detailed [51, 52, 34], bottom-up
evaluations of the carbon price required to incentivize the adoption of available
technologies, along with their associated mitigation potential. These studies
handle the effects of adopting new technologies or investing in environmentally
friendly equipment more effectively than economic approaches. However, they
do not model the competition and interactions among various mitigation options
as transparently as economic models do, which complicates the economic
interpretation of the resulting abatement cost as an opportunity cost [45].

Marginal abatement cost curves (MACCs) are utilized in multiple sectors to
assess the cost-effectiveness of emission reduction strategies and to guide climate
policy decisions. The primary sectors where MACCs are frequently applied
include the energy sector, agriculture, industrial sector, transportation, and
residential and commercial buildings.
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Experience from various countries demonstrates that multiple approaches
can be used to analyze GHG reduction activities. The choice of methodology
depends on the purpose of the assessment, the types of emissions considered, the
kinds of costs calculated, and the information available.

Two different approaches are typically used to build these curves: an
economy-oriented top-down model or an engineering-oriented bottom-up-model.
The top-down analysis relies on a macroeconomic general equilibrium model,
which provides an overall cost to the economy and is favored for studying
macroeconomic and fiscal policies, models the abatement potential and cost for
individual technologies or measures, making it more useful for examining options
with sectoral and technological implications. To ensure rigor and consistency, the
MACC appraisal must follow a commonly recognized methodology that accounts
for Agriculture, Forestry, Land Use (AFOLU) specificities. The results must also
be transparent and comparable to those of other sectors such as energy
transportation, and manufacturing.

Marginal Abatement cost curves vary widely in shape, differing in regional
scope, time zone, included sectors, and the approach used for their generation. A
MACC graph shows the cost associated with the last unit (the marginal cost) of
emission reduction for different levels of emission abatement, typically measured
in million or billion tons of CO:. To assess the marginal abatement cost, a baseline
without CO2 constraints must be defined for comparison. MACC allows for the
analysis of the cost of the last abated unit of CO: at a specified abatement level and
provides insights into total abatement costs through the area under the curve.
Average abatement costs can be determined by dividing the total abatement cost
by the total amount of emissions abated. Based on the methodology, MACC can
be categorized into expert-based and model-derived curves, as illustrated in
Figure 2 [20].
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Figure 2. Stylized examples for an expert-based (left) and model-derived MACC
(right)

Expert-based curves evaluate the cost and reduction potential of each
abatement measure based on informed opinions, whereas model-derived curves
are calculated using energy models. MACCs have been particularly popular with
policymakers due to their straightforward presentation of the economics of
climate change mitigation. Policymakers can easily identify the marginal
abatement cost for any given total reduction amount and, in the case of expert-
based curves, can also see the specific mitigation measures responsible for the CO:
emissions reduction [20]. Based on previous discussion, as everywhere, MACC
has its pros and cons. These are summarized in Table 2.

Table 2. Strengths and weaknesses of expert judgement-based MACCs and model

derived MACCs
Analysed aspect Expert judgement-based MACCs Model-derived MACCs
Strengths Extensive technological detail Bottom-up

77



Possibility of considering technology
specific market distortions

Easy understanding of technology-
specific abatement curves

Model explicitly maps energy
technologies in detail
Top-down

Macroeconomic feedbacks
and costs considered

Both

Interactions between
measures included
Consistent baseline emission
pathway

Intertemporal interactions
incorporated

Possibility to represent
uncertainty

Incorporate of behavioural
factors

Comparably quick generation

Weaknesses

Lack of integration of behavioural
factors

Bottom-up
No macroeconomic feedbacks

Direct cost in the energy
sector

Absence of interactions and
dependencies between mitigation

measures Risk of penny-switching
Potential for inconsistent baseline No reflection of indirect
emissions rebound effect

No representation of intertemporal Top-down

interactions Model lacks technological
Limited representation of uncertainty detail

Sometimes restricted to a single Possible unrealistic physical
economic sector, without the ability ~ implications

to combine abatement curves across  Both

sectors No technological detail in

No representation of macroeconomic representation of MAC curve
feedbacks Assumption of a rational
Simplified technological cost agent, disregarding most
structure market distortions

Bottom-up energy models are partial equilibrium models focused solely on
the energy sector, unlike top-down models which encompass endogenous
economic responses across the entire economy. Bottom-up models can be either
simulation or optimization models, achieving partial equilibrium by minimizing
system costs or maximizing consumer and producer surplus. In comparison to
top-down models, bottom-up models provide more detailed representation of
energy technologies throughout the transition from primary to useful energy.
Top-down models, on the other hand, depend on substitution elasticities, which
are primarily estimated based on historical rates and assumed to remain valid in
the future [20].

To leverage the strengths of both bottom-up and top-down approaches, a
practical alternative is to use a bottom-up model, which provides the necessary
technological detail, to create a consistent MAC curve. Index decomposition
analysis can then be applied to the results of the energy system model to attribute
emission reductions to specific changes in the energy system. This approach
allows for the identification of the measures responsible for emission reductions
while maintaining a coherent framework capable of considering system-wide
interactions. This method significantly enhances the usefulness of MAC curves for
policymakers, addressing several shortcomings of existing approaches while
remaining easy to understand.
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3.2. Historical insights into experience of full cycle approach towards carbon neutrality

In the middle of the last decade, climate problems were not very urgent for
society because Latvia was considered to be a very green country with a low level
of industrialisation and a low population density. Climate problems were put on
the political agenda in Latvia later than in other parts of the EU because in 1990,
the reference period for policy documents, Latvia was still occupied by the USSR
and had an economically unsound planned economy that disintegrated
immediately after the USSR collapsed. As a result, Latvia stopped producing
products non-competitive outside the USSR in energy-inefficient factories and
plants, and agriculture no longer needed collective farms, which had been
established as a result of forced collectivisation. Naturally, alongside a decrease in
energy consumption and livestock and the change in ownership that led to the
restructuring of the economy and the conversion to the western model of farming,
GHG emissions also decrease significantly. In Latvia, after fast privatisation, a
new economy oriented towards the production, technological and investment
patterns of western EU countries began to emerge. In agriculture, the descendants
of farmers reclaimed their ancestral land and tried to find their place in the food
market, which was also successful, with both the output of agricultural products
and the intensity of production slowly increasing. Consequently, GHG emissions
began to increase and, after EU accession, climate problems emerged on the
agenda for policymakers. In the following decade, the need for science-based
expertise on GHG emission reduction measures increased for policymakers.

3.2.1. Adoption and improvement of MACC methodology for Latvia

In 2015, the Latvian government launched EVIDEnNT, a national scientific
research project on the impacts of climate change on economic growth, and one of
the project’'s components was the development of the first GHG MACC for the
agricultural sector in Latvia. As part of the project, the Ministry of Agriculture of
the Republic of Latvia held a MACC workshop with the aim of sharing experience
and using the best one for developing an agricultural MACC for Latvia. The
results of the workshop and the experience of MACC designers were published
in a research paper [44] describing the diverse experience in using MACCs within
the EU. The EVIDENT project developed a MACC for agricultural GHG
mitigation measures, which contained innovative features. From the very
beginning, it was clear that MACCs would be used in policymaking. The previous
experience recommended the use of the Farm Accountancy Data Network
(FADN) database for evaluating MACC measures; however, the FADN database
does not represent the whole agricultural sector, but only the most important part
of it affecting the agricultural market. To improve this situation, a typology of
Latvian farms was developed applying a cluster approach [42]. The result was a
MACC for five types or clusters of farms characteristic of Latvia [43].

It should be noted, however, that the approach itself is time-consuming and
adds significant complexity to the construction of a MACC, as data from various
databases had to be harmonised in order to overcome potential representativeness
difficulties. Nevertheless, it should be added that the inclusion of personal farm
plots and organic farms in a MACC actually increased the MACC coverage by a
negligible 3%, i.e., the GHG reduction potential increased by 3%. Firstly, it is clear
that if policy support measures are proposed, the focus is placed on intensive
farms, which are usually also economically stronger. In later discussions, organic
and small farms pointed out that they were denied specific support to develop the
farms. In other words, farmers felt penalised for already being less GHG intensive.
Secondly, it increased the number of measures that could be defined as suitable
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for a certain type of cluster. This made the calculations more meaningful as well
as more specific, depending on farming practices specific to Latvia [41]. Thirdly,
the MACC constructed became a kind of platform which enabled more detailed
discussions with farmer lobbies, policymakers and state control organizations.
What became clear in a selection of measures was that the measures not only have
a positive impact on GHG emission reduction but also bring other environmental
or economic benefits. To verify this, an integrated impact assessment of the GHG
emission reduction measures included in the MACC was performed [42]. It was
found that climate actions predominantly had an impact on the strategic economic
benefits of farms, as well as additional environmental benefits were brought to
society. Overall, it should be noted that the use of MACCs in assessing agricultural
GHG emissions was successful, which encouraged further activities. In addition
to GHG emission reduction, the problem of increased C (carbon) sequestration
and the interaction between land use, land-use change, and forestry (LULUCF)
and agriculture was also a major challenge. These were the key tasks for
constructing a next MACC.

3.2.2. Developing the use and diversity of the MACC approach

The MACC for agricultural GHG emission mitigation measures developed
as part of the national research programme EVIDEnT were further supplemented
with two new measures, i.e., “Paludiculture (reed (for construction)) on arable
land on organic soils” and “Establishment of perennial plantations (bush
blueberry) on organic arable land”, which related to land use and land use change.
Also previously analysed 23 measures were revised and analyzed their interaction
with LULUCEF sector. Overall, most of the measures had a neutral impact on each
other (12 measures). Only three measures had a positive impact on both sectors,
which means that both sectors contributed to GHG reductions. For two measures,
the impact was not clear due to a lack of research studies. For six measures, a
negative interaction was found, mainly due to the fact that an increase in green
mass in the agricultural sector leads to additional emissions, while an increase in
green mass in the LULUCEF sector leads to an increase in CO2 sequestration. The
research found that some of the measures included in the updated MACC, in
addition to GHG emission reduction potential, also have CO2 sequestration and C
storage potential. Therefore, the research did an assessment of the CO:2
sequestration and C storage efficiency of the measures.

In Latvia, the next stage of using MACCs is associated with the European
Commission’s Clean Air programme for Europe whose legal basis is Directive
2016/2284, The directive sets strict anthropogenic emission ceilings for the
Member States for the main pollutants: sulphur dioxide, nitrogen oxide, non-
methane volatile organic compounds, ammonia and fine particulate matter
(PM2,5) for the period from 2020 to 2029 and beyond 2030. In addition, Article 6
of Directive 2016/2284 requires the Member States to develop and submit to the
European Commission their national action plans to limit air pollution by 1 April
2019. An action plan must be updated at least every four years or more frequently
if, according to the annual emissions report, the targets for reducing emissions
from air pollutants are not met or are at risk of not being met. Given that 86% of
total NH3 emissions in Latvia in 2016 were attributable to agricultural production,
measures in agriculture need to be taken to reduce air pollution. A MACC was
suitable for this purpose, resulting in an ammonia MACC designed for
agriculture. The research adapted an already designed MACC for ammonia
emission abatement measures and constructed a new MACC curve. The research
analysed 17 various ammonia abatement measures focusing on the efficient use of
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nitrogen (N) fertilisers, efficient off-site manure management and the
development of organic farming. The research identified the impacts and cost-
effectiveness of the measures on reducing ammonia emissions and published the
results [41]. In addition, it is important to note that the measures and approach
analysed were incorporated into the policy document “Air Pollution Reduction
Action Plan for 2019-2030".

3.2.3. Using MACC in policy discussion and knowledge transfer

In addition, as preparations for the new European Union financial
programming period (2021-2027) began, there was a need for a deeper and more
detailed understanding of practical implementation constraints and solutions for
the GHG and ammonia emission abatement measures concerned. Given the
commitments of Latvia in relation to the EU GHG and ammonia emission
abatement targets, it is important to identify improvements necessary in data
inventory and knowledge build-up, so that the impacts of GHG and ammonia
emission abatement measures are included in GHG and ammonia emission
inventory reports. Basically, the MACC initiated a discussion between scientists,
farmer lobby organizations, farmers, consultancy services and policymakers.
During the project, nine interactive workshops were held, bringing together more
than 160 participants. The purpose of the workshops was to build a common
understanding (among farmers, scientists, agricultural, environmental and
climate policymakers) of GHG and ammonia abatement measures in agriculture,
as well as identify potential constraints and policy requirements for practical
implementation. The project team presented 20 GHG and ammonia abatement
measures to the workshop participants and held discussions on the positive and
negative experience, technological, environmental, social and economic
constraints and potential solutions for the implementation of the measures. The
interactive workshops contributed to the farmers’ understanding of the nature of
GHG and ammonia abatement measures and their suitability for various types of
farming, as well as identified concrete actions for the active implementation
thereof in practice. One important area of application of the MACC for Latvian
agriculture was the opportunity to improve the national GHG inventory reports.
A major challenge was to identify new measures that could be integrated into
policies and make the national GHG inventory report more realistic. The IPCC
sets strict guidelines (2006 IPCC Guidelines for National Greenhouse Gas
Inventories; 2019 Refinement to the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories) for drawing up a report, which include a
requirement for reliable and verifiable data. In the case of Latvia, the challenge
was incomplete livestock feed statistics, which led to the use of relatively old data
from the feed catalogue. These were the basic challenges to constructing an
agricultural MACC for Latvia.

Unfortunately, the project was affected by the Covid-19 pandemic, which
prevented sufficiently extensive and reliable data on changes in cattle feed
consumption. At the same time, a new approach was designed for reducing both
ammonia and GHG emissions. The project designed six new feed ration models,
each comprising a feed recipe and ration for a particular lactation phase of cows.
The models provide several benefits: improved animal welfare, higher
productivity and reduced GHG and ammonia emissions, depending on the
situation in the country [53]. The measures complemented the updated GHG
MACC and ammonia MACC. However, there are some indications that in Latvia,
sustainable agricultural production needs to be shifted towards a more integrated
and circular pattern, taking into account the current geographical, biological,
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social and economic considerations [42]. The information collected was the basis
for a discussion on a new Strategic Plan for the Common Agricultural Policy of
Latvia for 2023-2027 (Latvia-CAP Strategic Plan). The scientifically justified GHG
and ammonia abatement measures posed significant challenges for both
policymakers and farmer lobby organizations. On the one hand, the measures
were essential for the implementation of the EU Farm to Fork strategy and the
National GHG and Air Quality Commitments; on the other hand, it was difficult
to link the measures to specific support. Policymakers had to design a mechanism
for implementation and control of the measures, as they had to ensure that public
funding was used properly. However, this control mechanism may not become
too bureaucratic and burdensome for farmers, which would undermine their
involvement in the implementation of the measures. The influence of lobby
organizations, which wanted to change the intensity of implementation of and
eligibility criteria for the measures and increase the amount and intensity of
financial support, should also be taken into account. In view of the above, a new
Strategic Plan for the Common Agricultural Policy of Latvia for 2023-2027 was
drawn up. This document did not satisfy anyone and was therefore considered to
be a good trade-off. At the same time, a question arose to what extent the national
CAP Strategic Plan is able to influence climate policy goals. Modifying the MACC
approach also makes it possible to analyse current GHG abatement measures. The
most important incentive for farmers to make changes on their farms is the
availability of public funding to implement the measures. At the same time, the
availability of such funding also provides opportunities for requesting
information on the effect of GHG measures or for documenting the effect.

Therefore, the targets set by the National Energy and Climate Plan for 2021-
2030 have mainly theoretical potential, and the measures and targets set by the
Strategic Plan for the Common Agricultural Policy of Latvia for 2023-2027 (CAP)
are practically measurable. Unlike the previous versions of the MACC, this one
does not consider the marginal cost for farmers to implement the measure but the
relative public cost (CAP funding) per ton of GHG (COzeq) emissions reduced. The
CAP targets, the assumptions of previous MACC projects on changes in the
characteristics of emissions during the implementation of a measure, the current
IPCC characteristics were used to determine the potential for GHG abatement. In
total, the GHG abatement measures supported by the CAP contribute to 516
ktCO2eq reductions over five years. For comparison, a GHG emission reduction
calculated for the first MACC project totals 7 653 ktCOzeq over a period of 13 years,
which is five times less per year. It has to be acknowledged that the CAP MACC
calculations do not include investment measures. For several measures, the CAP
targets are lower than the real results achieved implementing the measures. It is
therefore difficult to identify the real impacts of current CAP measures on
achieving the Climate Action targets. At the same time, the MACC shows how
much a reduction of 1 ton of COzeq costs the public, allowing the public to assess
the effectiveness of a policy according to the interests of a particular social group.
The GHG abatement measures selected and evaluated scientifically only indicate
the potential, while the real implementation is more complex and could
significantly reduce the technological potential. However, it provides a basis for
discussion and indicates tactical priorities in policymaking. The next priority in
developing the MACC for Latvia is to integrate the value of ecosystem services
into the agricultural MACC, which is still in process.

3.2.4. Using MACC in creating new knowledge and improving data gathering
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Further development of MACC methodology was proceeded with inclusion
of ecosystem services value in the evaluation of measures to reduce GHG,
ammonia emissions and increase CO2 sequestration. MACC methodology were
prepared for the inclusion of ecosystem services value in the evaluation of
measures to reduce GHG, ammonia emissions and increase CO: sequestration.
The use of ecosystem services value in MACC analysis has not been used in
research so far and is considered an innovative approach. The inclusion of the
social aspect in MACC analysis expands the scope of the analysis and can
theoretically expand the applicability of MACC for the development of
agricultural, environmental and climate policy or legal framework, policy analysis
and impact assessment.

Climate change mitigation measures do not/cannot in themselves create
ecosystem services, but their implementation may have a positive or negative
impact on the volume and value of the ecosystem services concerned. Primarily
the assessment of ecosystem services is carried out at the ecosystem level, it creates
all international databases — when selecting a specific ecosystem, one can look for
its association with a specific service and then determine the value of the
service/service set. Repeating a similar approach in the case of MACC measures it
is important:

. To identify for each measure the type of land
management/biome/ecosystem to which it relates;

. To understand which services of the relevant ecosystem are affected by
the measure if it is introduced (assuming that the impact is positive);

L To find the value of the ecosystem service(s) to be linked to the relevant
ecosystem.

With regard to the use of the value of ecosystem services in the MACC
analysis, studies show that in the case of negative costs (as in the case of ecosystem
services, unless it is non-services (disservices)), caution is desirable in the use of
MACC [54-58], because:

. The climate change mitigation potential of negative cost-negative
measures may be overestimated without paying sufficient attention to
measures that are less cost-effective;

. Negative cost measures are adequately assessed as the most cost-
effective or income-generating, but their mutual ranking may not be
correct due to the peculiarities of the mathematical algorithm of the
method.

At present, there is no well-established approach available to address this
shortcoming of the MACC method, so it can be assumed that "negative cost
measures” are perceived as equal in ranking. As a result, the results of the MACC
analysis with embedded ecosystem services should not be directly interpreted in
the form of a ranking of the measure, but should be used as an indication of the
existence and significance of goodwill (the result of the calculations changes
significantly), drawing the attention of decision-makers to the need to consider
the inclusion of this type of value in policy decision-making processes, as well as
to consider support for further research.

In Table 3 authors have summarized contributions from main stages in the
development of the MACC approach.

Table 3. Summary of contributions from main stages in the
development of the MACC approach.

Period Stage Action Importance and practical use
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2015-2017 Adopting and Developed MACC for Created a methodology
improving of five typical farm suitable for Latvia created
MACC clusters using the cluster method
methodology for Prepared necessary
Latvia methodology (scientific
monograph) for use of MACC
approach
Analysed several dozen GHG
mitigation measures and 17
were selected for deeper
analysis and practical
implementation
2018-2020 Developing the Developed MACC with  Estimated the overlap effect of
use and diversity  C capture measures multiple sectors (agricultural
of the MACC and analysed LULUCF and LULUCF)
approach and agriculture Evaluated new C capture
interaction measures
Used MACC for policy making
Identified new research
directions
2021-2023 Using MACC in Developed MACC with  Transferred knowledge to
policy discussion  ammonia emission NGOs and farmers
and knowledge reduction measures Prepared information for the
transfer and organized set of improvement of climate and
discussion events with  agricultural policy
farmers Prepared information for
improvement of air quality
policy
2023-2025 Using MACC in Developed MACC for Evaluated new GHG emissions

creating new
knowledge and
improving data
gathering

CAP GHG reduction
measures

reduction measures in
agriculture

Developed recommendations
for the accounting of
agricultural data for the
evaluation of the reducing
effects of GHG and ammonia
emissions

Developed MACC
including ecosystem
services evaluation

Developed a methodology for
incorporating the value of
ecosystem services into the
MACC

Developed additional
variations of the MACC curves
for evaluating the cost
effectiveness of GHG and
ammonia emission reduction
measures, reflecting different
rates of implementation stages
of the measures

5. Conclusions

Analytical assessment of country’s level experience in moving towards

agricultural decarbonization by using MACC as supportive tool has showed that

MACC has helped to prepare several strategic documents, like Rural

Development Programme, National Inventory Reports of GHG and Ammonia

Emissions, National Energy and Climate Plan, Air Pollution Action Plan, has been

used for farmer education and as conversation platform with other non-ETS
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sectors, has brought necessary information for economic models of climate and
agricultural development.

By tracking main points in Latvia’s experience in developing theoretical
background by elaborating different versions of MACC and transferring gained
theoretical knowledge into political agenda and national targets following
recommendations can be drawn up:

. By recognizing unique characteristics of different farm types (e.g.
intensive, extensive, organic etc.) principle of targeted and equitable
distribution of support should be implemented when developing
climate related policies and framework for support measures.

. Comprehensive assessment of GHG mitigation measures, considering
their economic, environmental and social impacts, as well as
understanding their multiple benefits and robust data collection and
analysis can serve as background for data-driven policymaking.

. Facilitation of knowledge sharing, like knowledge exchange between
scientists, policymakers, farmers and other stakeholders, and capacity
building, like training and technical assistance to farmers to implement
climate friendly practices, can boost more faster transition to carbon
neutrality.
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| Pétijuma konteksts

6

@

Ekosisttma - mijiedarbibd esoiu dzivds un
nedzivas dabas elementu kopums, kura galvena

. funkcija ir nodrosinat energijas plismu starp dzivas )
dabas elementiem, k3 ari vielu rinkojumu starp
dzivas un nedzivas dabas elementiem.

- visi ialie un
nematerialie labumi, ko cilvéki gist no dabas.

Ekosistému pakalpojumu koncepts, k3 saikne starp
vidi un cilvéku labbitibu pétnieciba aktualizéts
20. gadsimta nogalé, kad tika apzinata
nepieciesamiba izprast un vélak ari monetari novértét
sabiedribas gitos netielos, bet neaizvietojamos

Avots: hitps:/fowsassets, ponda.org/downioods/lpr_living_planet_report_2016.pdf

W PRy
",

%
OSYSTEM
ERVICES

o

v

MACC  metodikas
ekosistému pakalpojumu  vértibas
ieklausana SEG, amonjaka emisiju
samazinasanas un CO, piesaistes
palielinasanas pasakumu izvértésana.

attistidana  un

| P&tijuma mérkis un galvenie izpildes soli

Galvenie pétijuma izpildes soli

)

starp ekosistému pakaipojumiem un

Identificéta un raksturota saikne
klimata parmainam

Izvértétas ekosistémas

vértibas Latvijas lauksaimniecibas
MACC ieklautajiem passkumiem

)

Apzinitas ekosistému pakalpojumu |

labumus  mijiedarbojoties ar daZada  veida
ekosistEmam.
3
¥ i e ||
o;) et klimata parmainam

Klimata parmainas un zemes izmantosanas
Q maina tiek uzskatiti par galvenajiem ekosistému
pakalpojumus ietekméjosajiem procesiem.

% S0 procesu ietekme ir lielakoties negativa -

ekosistému pakalpojumu pieejamiba
samazinas.
% Tiek prognozets, ka klimata parmainu

ietekme lidz 2050, gadam bus spécigaka neka
zemes lieto3anas mainas ietekme.

Saikne starp ekosistému pakalpojumiem un

Nepiecie3ami politiski virziti pasakumi, kas
palidztu mazinat klimata parmainu
negativo ietekmi uz ekosistEmu
pakalpojumu pieejamibu nakotng

Ar lauksaimniecisko darbibu saistitie
ekosistemu pakalpojumi/to indikatori, kurus
var&tu pozitivi ietekmat klimata pirmainu
mazina3anas pasakumu ieviedana sektors,
in

% dalvotnes kvalitite

% Gdens piesaistes spija

4 oglekla uzkr3tanss augsnes virskarts

4 oglekla piesaiste ekosistéma

4 slapekfa izskalodands maziniiana

-

augsnes erozijas noturiba

Q

noveértésanas pieejas

Sakotnejais uzsvars — werst sabiedribas
uzmanibu uz ekosistému “pievienoto vertibu” to
pakalpojumu  veid3, pieméram, biologisko

daudzveidibu - transformgjies vélmé ieklaut
ekosistEmu pakalpojumus tirgd ka potencialu
tirgus preci.

la ekosistému pakalpojumiem nepieskir noteiktu
ekonomisko vértibu, tie tiek uzskatiti par pozitiviem
blakus labumiem/ sistémas aréjiem efektiem
(positive externalities)

\ Ekosistémas pakalpojumu ekonomiskas vértibas

@, Ekosistému pakalpojumu vértiba var tikt
'definéta ka kvantitativi (skaitlos) izteikts neto
ieguvums, ko gist sabiedriba no attiecigd
pakalpojuma lietoianas, neatkarigi no 13, vai

tiek veiks tirgus darfjums, v

[l_lf Tirgus cenas metode

'+ Aizvieto3anas izmaksu metode
4 Celofanas izmaksu metode

4 Kontingenta vérig3anas metode
4 lzvéles model&ianas metode

4 Socialo izmaksu metode

Globli izé &

wvertibu, tie var tikt ti

piegkir
tverti un izmantoti

vértibu datu bazes
4 Ekosistému pakalpojumu vErtibu datu bize

politisko/ek isko [Emumu pienems procesa

[Ecosystem Service Value Database, ESVD}

Sobrid ESVD tiek uzskatita par y un har

|| Ekosistému pakalpojumu vértibu
datu bazes (ESVD) raksturojums

) ekosisteEmnu

SEESVD

1 monetaro vértibu

datu bazi, kas tiek icteikta izmanto3anai gan zin3tné, gan politikas plano3ans.

Datu bazes atjaunindjums 2024. gada satur:
4 atsauces uz 3715 petumiem;

4 vairsk ki 8400 monetards vértibas visiem ekosistémas pakalpojumiem (kopsksits 23), kurus

nodra3ina sauszemes un jiras biomi (kopskaité 15);

4 standartizitu vértTby, izmantojot Infernational dollar (IntS) 2020. gada cenu meni
4 standartizétu laukuma mérvienTbu - hektars, standartizEtu laika vientbu — gads, togadnes vértbas —

diskont&tas.

Saistiba ar lauksaimniecibu izdala biomu “Intensiva zemes apsaimniekosana (Intensive Land Uses)” un vairakas
apakigrupas - Annual croplond, Sown pastures and fields, Perennial ogroforestry, Perennial monoculture, Semi
natural postures and old fields, Rice fields.

Katrai no apakigrupam ir iesp&jams izveléties vienu vai vairakus no daudzajiem (kepskaita 23) ekosistémas
pakalpojumu veidiem.

Ekosistému pakalpojumu vértibas Latvijas lauksaimniecibas MACC
ieklautajiem pasakumiem, kas veicina SEG un amonjaka emisiju
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SEG un j p

[ - Y i : laicd frandai N un

ekosistémas pakalpojumu vértiba

EURha'! gadd

W ekosistému pskaipojumu vrtiba

ieguvumy/ zaudijums ks simnickam

<+ Ekosistému

§f Galvenie secinajumi

tehrslogos

pakalpojumu  sasaistes novertesanal ar katru no Latvijas

lauksair ibas MACC iek| kas veicina SEG un amonjaka
emisiju samazinasanu, batu veltams atsevnsks pétijums. Sobrid identificéta sasaiste
uzskatama par sakotnéju un orientéjosu, ta identificéta, izmantojot zinatniskaja
literatlira pieejamo mformacuu par arvalstu pétijumu rezultatiem.
poj vértibas {f 'a pasakumu sociali ekonomiskaja
nuvertesana, var kalpot ka norade uz nematerialo vértibu esamibu un nozimi, vérsot
pienéméju bu uz piecieSamibu apsvert Sada veida vértibu
ietversanu politikas Iémumu pienemsanas procesos, ka ari apsvért atbalstu talaku

pétijumu veiksanai.

Transfer Tool

@

= situmaicefekta gru

robelsamazindjuma izmaksu iknu

Paldies par uzmanibu!
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Decarbonization strategies in agriculture:
from theory to implementation
Prof. Dina Popluga, Assoc. prof. Kaspars Naglis-Liepa, Assit. prof. Arnis Lénerts, Assit. prof. leva Licite

General aim

To adopt use of marginal abatement cost curves
{MACC) for greenhouse gas, ammonia emission
mitigation and CO, capture measures for
agriculture. environment and chimate policy
planning

What is MACC?

Since 2015, under the leadership of the research group of the Latwia University of Life Sciences
and Technologies. an approach to monitoring. quantifying and evaluating the contribution of
sgniculture to mitigating climate change has been developed and approved in Latwia This
spproach 15 based on the Marginal Abatement Cost Curve (MACC), which serves as a
zonvemient and visual tool for evaluating the effectiveness of various GHG emission reduction
measures and for cimate policy planning

Ministry of Agriculture project 2018 :
MACC with C capture measures Im”mnce and pt'act)cal use
* Uzing MACC to estimate the oweriap effect of
mum'ple sactors (agricuitural and LULUCF).
New C capture measures evalustec
* Uzeof MACC in pokicy making

Dwveiozed NALL 2 wit C aptars mesuws oc snahsed
LULLCT mnd sgriculture intarscsion

-

EVIDENT project 2015-2017

Acquiring knowledge and MACC 1 r S o - &
Duwwiopad MACE for fhes typical farm chastees / \
== Ministry of Agriculture project 2019
MACC for ammonia reduction
MACC Bron nd et
of Sacearion events Wit faemen
lmmumandwadid use e
* A methocology suitadie for Latiz has deen "
creatad using the cluzter mathod \»- o /
. methodology  (scentific 3
managraph| use of MACC 2pprosch Importance and practical use
* Several dozen GHG mitigation messures were * Knowiedge transfer to NGOz and farmer:

snalyzed and 17 were szleciec for snaiysiz and
practical impiementation

b

MACC 3+ with ecosystem services
Dewsloped MALC inchading ecompeterm services svelsstion

_.-a*,;}

| -
mmmdpnmaluse

the value of

of the MACC

curves devmioped o far for evalusting the cost

effectivenezs of GHG and ammonia emission

reduction meszures, refiecting differert ratez of
tion of the

P

MACC has heiped to prepare
*  Rural Development Prograsmme

= National Inventory Reports of GHG and Ammonia Emissions
* National Encrzy and Clmate Plan 2021- 2020
= Air Pollution Action Plan 2019-2020

Ministry of Agriculture project 2024 \

B mmmmmm-m
«mmmgnwmmm

of
-'w-"vm

|

\

Develzped MACT GHG 3 and WALC Ammonis 2, pecial focsa on

E—

/ Ministry of Agriculture project 2020
MACC 3 with focus on dairy farming

/ Ministry of Agriculture project 2023 \
MACC for CAP
Dwveicpes MACC for CAP GHG reduction mesmures

ﬁ-

-

: Importance and practical use
\' / *+ Determination of new sustainable feed rations
Importance and practical use o ;
s pos R oL . , for the pt of suztainable
asseszment wm . 5
PR e A ) - £ or g cattie cata
2 PRy more accurstely for GHG nmmng and
+ Recommencations for the accounting of agriculural fEparting

mmmmummmw
GHG and ammonia emissions

* Education of farmers

* Conversation platform with athor non-E TS scctors

* Nccossary inf for cx tric modcls of clmatc
and agricuitural development

Rezearch funding: The rescarch was carricd out with the financial support of the Latvian Ministry of Agriculturce and the Rural Support Scrvice projoct "Updating the
marginal abatoment cost curves (MACC) of Latvian agricuslture for the decarbonization of agriculture®, rescarch No. 25-00-S0INZ03-000034.
Learn morc on: httoz/ /warw. I:m.rr"el\/di'nneﬁem'!:grimm
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The Road toward sustainable farming
from science to policy

Context

)

s countries’ effo
our willing to make greate
oversll goals

Wt e e

Non-ETS emissions reduction target for 2030, emissions from the agricultural sector, kt CO;eq in 2022 and its share
in total Non-ETS emissions, % in 2022

MACC tool for policymakers and stakeholders

Y

Letvia has been using MACC since 2018, which

has ensbled it to:

o e s ey v 2 1. prepars information on emission-

- reducing measures

2. provids the necessary information for
policy documents

3. inform 2nd educate farmers on emission-
reducing practices

4. identify data gaps for decision-making

5. propose possible improvements in
agricultural production

6. evaluate policy measures for climate
policy

Why MACC?

Marginal cost is an economic concept that measures the cost of an additional unit.

The marginal abatement cost, in generzl, measures the cost/benefit of reducing one more
unit of pollution,

Economy GHG or ammonia emissions

2dditions sbatement
& petentizl
r bensfitz
sBusinzss «Business
a5 usual» 23 usuals
costs costs

Context

countries have increased thair ambitions to reduce GHG emissions, while the practical
ment of the goals s the responsibility of the countries themsel

FAAE LI L PGPS IAD 0 P00 P RPSLLS

]
;
i
§
g
i
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et [ ——

GHG emission reduction target for non-ETS sectors for 2030

@ -~ Context

# The CAP is the most important tool for reducing
agricultural GHG emissions.

# The NECP2030 draft includes 10 measures,
however, additional measures are nesded

Latvia's decarbonizstion targets — 17% nor GHE

emissions reduction in 2030 compared to 2005

Emissicns from the Agriculture sector compared with
the total emissiens in 2022

GHG smission time series for 1980-2022, ke CC; &q

MACC approach

Y

The marginal abatement cost curve (MACC]
=pe
use

Capital investments,
feedineariff,
maintenance supparts
n iz one of 3 numbsr of framawarks Cost-effective —
summarize infarmation of pate Phredors mendononyT)
tion effort, in particular the costs and .
GHG mitigation benefits of intendad actions.

MACCs plot the marginal benefits from GHE Carbon price
reduction, 2nd can suggast 2n zconamically
optimal mitigation level (i.e. where the

marzingl costs 2qual the marginal banefits).

Abatement potential (Mt CO 0}

Cost-effectivencss (€11 CO,e)

They can help in identifying the most cost-
sffzctive managerizl and technologics| options
[mitigation measures, i.e. actions that farmers

Focus on co-benefits

and land managers can tak
hin and betwesn economic
s and thus help to define
al carbon price.

T
Provide laformation +

technical support

Eory et al, 2013

Latvian MACC for agriculture

1.

GHG emission reduction MACC for five
typical farm clusters (2015-2017)

MACC for C capture measures (2018)
MACC for ammeonia reduction (2019)
MACC3 with focus on dairy farming (2020)
MACC for Latvian CAP Strategical plan
2023 - 2027 (2023)

MACC3.1 with ecosystem services

“opwN

o
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Specific findings
First Latvian MACC for agriculture: Clusters
81796 farms.
I

We considered it more appropriate to create
MACC for typical farms, rather than for the
"average national farme.

s 03 argane.
o

MACC includes 17 GHG emission reduction Tymologyof Latvian agricultucal farms

measures cih
P ;
Small farms provided only 3% of the total GHG cwwt || coerz s | cumms
: i i ety | v | Mt g | smuttum
emission reduction potential. =4 corestuma lamion

At the same time, including small farms was very
labor-intensive because it required data
harmonization.

Given the potential, small and organic farms were
rewarded for good behavior

@ " Some findings:
" Latvian MACC for agriculture and LULUCF: interaction

Interaction:

* 3 measures have positive effect on emission
reduction

2 measures have mixed effect

6 measures have negative effecton
emission reduction (green mass increases
emissions in agriculture while increasing C
sequestration in LULUCF)

Tensions between sectors and policies

== Some findings: MACC and policy

¥

MACC offers politically
for Agricultural, Climate and Air policy making

MACC used for

Rural Development Programme 2014~
2020

but, National Inventory Reports of GHG and
MACC offers a portfolio of measures, their ammonia emissions
implementation in Policies is the responsibility of
policymakers CAP Strategic Plon 2023-2027
MACC does not determine the amount or type of
subsidies National Energy and Climate Plan 2021-
2030
The reductions used for MACC measures are
scientifically determined. which prevents them from being Air Poll
easily adapted in National Inventory Reports.

ion Action Plan 2018-2030

13

Y

The inclusion of emission reduction
organizations.

Some findings: MACC and Policy

in policies is by lobby

Farmers with more climate-friendly farming practices may feel punished for their farming model
because there is a smaller range of available measures.
Financial support is the determining factor that forces farmers to change their farming practices.

The inclusion of the measure and also the interest among farmers may be influenced by the
condifions of the Controlling Insfitutions.

Product markets can influence the and popularity of policy
Increased poliical pressure is forcing the search for new measures to reduce GHG and ammonia
emissions.

Specific findings
First Latvian MACC for agriculture: Integrated Assessment

d .

] HIM i

The results showed that some
measures, e.g. promotion of
biogas production, could have
a negalwe eﬂecl m some

ye(

overall the GHG
abatement measures make
positive and significant
effects not only on the
environment but also on
sustainability at large.

DOI 10.22616/ESRD.2018.121

Y=

Several dozen seminars conducted, several hundred attendees,
several educational programs.

Some findings: education and communication platform

Farmers have a strong interest in emission-reducing measures.

Interest framework:

What new constraints? (threats)

‘What new opportunities? (money)

What impact on fixed assets? (long-term)

Farmars immediately see practical technological, technical, agro-
environmental, and economic training problems that demonstrate
the conditions for implementing Ciimate Policy.

@

Of the analyzed MACC massures
included in policy documents:

+ CAP SP includes 12 GHG emission o<
reduction measures and § ammonia £
emission reduction measures

NECP includes B GHG emission o
reduction measures and 7 ammonia O
emission reduction measures

Same findings: MACC and Palicy

+ Air plan includes 14 zmmonia
emission reduction measures
The CAP SP GHG emission reduction
measures open up 1,000 thousand ha
and 177 thousand cattle units.

CAP (2023-2027) GHG emission reduction potential

It should be nated that the measures in the CAP P have been modified and, although they retain their essence
and expected GHG reduction effect, they have been named differently and have been supplemented with
additional conditions that are essential for controlling the implementation of the measures, as well as for
achieving other policy objectives
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= At the same time

Biden: "We have o crazy SOB iike Putin and others, and we
always hove to worry about nuclear confiict, but the existential
threat to humanity is climate.”

War-related GHG emissicns in the first 18 months
of the war in Ukraine were 77 MtCO.
024) Latvia creates around 11 M{CO,,
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