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IEVADS

Atjaunojamo energoresursu izmanto$anu energijas razo$anai, pretstata
ierobezotiem fosilo energoresursu krajumiem, aktualiz€jis pieaugosais
pieprasijums p&c energijas, ka arT centieni samazinat siltumnicefekta gazu
emisijas un veicinat energoneatkaribu no teritorijam, kuras pieejami fosilie
energoresursi. Atbalsts atjaunojamo energoresursu izmantosanai ir kluvis par
svarigu Eiropas Savienibas (ES) politikas sastavdalu un konkretizéts ES
politiskajas nostadn€s. ES arvien tiek palielinati izvirzitie politiskie mérki
energétikas sektora: oglekla dioksida emisiju samazinaSanai, atjaunojamas
energijas razoSanas TIpatsvara Kkop&a bruto energijas gala patérina
paliclinaSanai, ka ari pa$nodro§indjuma un energijas dro§ibas paliclinaSanai.
Latvijas energétikas politikas planoSanas dokumentos iestradatas nostadnes
saskana ar ES noteiktajiem mérkiem. Pateicoties Latvija pieejamiem atbalsta
mehanismiem biogazes razoSanai, 2013. gada Latvija darbojas 38 biogazes
razotnes ar kopg€jo jaudu 42.93 MW, 32 no tam razo biogazi no
lauksaimniecibas biomasas. Biogazes razoSana no lauksaimniecibas biomasas
Latvija tika uzsakta 2008. gada un So piecu gadu laika ir mainijusies ka visas
ES, ta Latvijas atbalsta politika. Ir uzsverta nepiecieSamiba izvertet atbalsta
apjomu atjaunojamas energijas razoSanai un veicinat tadas energijas ieguvi, kas
ir ne tikai razota no atjaunojamiem energoresursiem, bet ar razota, ieverojot
bioekonomikas principus — tas razoSana ir resursefektiva, konkuretspgjiga,
inovativa, nesamazina nodroSinajumu ar partiku un ir savienojama ar vides
aizsardzibu (Inovacijas ilgtsp&jigai izaugsmei..., 2012), turklat razoSanai jabut
ilgtsp&jigai, un efektivi jaizmanto gan kogeneracija sarazota elektroenergija,
gan siltumenergija.

Attistoties un izplatoties biogazes razoSanas tehnologijam no
lauksaimniecibas biomasas, nepiecieSama kliist risku analize un vadiba lauku
saimniecibas, kas razo $ada veida atjaunojamo energiju. Ipasi nepiecieSamiba
pec risku noveértgjuma ir aktualiz&jusies laika, kad notiek diskusijas par
biogazes izmantoSanas atbalsta politikas izmainam ES un t.sk. Latvija, kas
perspektiva var ietekmét sektora attistibu, esoSo biogazes razotnu darbibu un to
giito ienakumu Itmeni.

Risku defin€Sanas, novertéSanas un vadibas p&tijumi ir aktuali plasa zinatnu
un praktiskas pétniecibas virzienu loka gan arvalstu (4. Giddens, U. Beck,
O. Renn, S. Lash, F.Knightt N. Lhumann, T. Merna, F. Al-Thani,
J. Zinn, N. Rescher, W. D. Rowe, F. Wharton, S. Trigilio, R. Flanagan,
G. Norman, A. Froggatt, G. Lhan, R.Tusler, D. Jarvis, D. Matten, A. Sparrow,
P. Caplan, U. Chinbat, M. Crouhy, R.Mark, D. Galai, K. Heldmain,
B.C. Preston, J. Hardaker, R.B. M. Huirne, D. Hillson, R. Murray-Webster,
B. Z. Kedar, V. Mazareanu, T. Olivier, R. Skjong, U.T. banabanoe, M.A. Pocos,
M. Cunku, B. lllaxos), gan Latvijas pétnicku (I. Arhipova, S. Arhipovs,
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J.Kaktin§, M. Kudinska, G. Pettere, I. Voronova, P.Rivza, A. Stanka,
D. Santare, K. Spogis, J. Suskevica, S. Zéverte-Rivza) darbos.

Cilveku darbiba vienmér ir bijusi paklauta risku ietekmei, bet riska bitibas
izpratne un nozime sabiedriba un uznémegjdarbiba tiesi 20./21. gadsimta mija ir
kluvusi par teorgtisku un praktisku aktualitati un vistiesak ir saistita ar divu
sociologu — Entonija Gidensa (Anthony Giddens) un Ulriha Beka (Ulrich Beck)
idejam. Misdienu sabiedriba riska realo un Skietamo ietekmi pastiprina ari
globalizacija, tehnologiskais progress, informacijas pieejamiba un dzives veida
izmainas. Apzinoties Sos procesus, riska vadibai tiek pieversta arvien lielaka
loma tadas uznémejdarbibas jomas, ka investiciju un finansu sektors, transports
un logistika, energétika un partikas ripnieciba. Ari lauksaimnieciba ir viena no
nozarém, kas tiek paklauta riskam gan laika apstaklu, gan slimibu un kaiteklu,
gan resursu un sarazotas produkcijas tirgus cenu izmainu d€]. Tomér risku
novertésanas metodikas lietojums lauksaimnieciba nav biezi sastopams, tapec
autores p&tljums dos ieguldijumu risku novértéSanas un vadibas pilnveidoSana
agraraja ekonomika.

Pétijuma objekts ir lauku saimniecibas, kas razo biogazi no
lauksaimniecibas biomasas. P&tljuma priekSmets ir risku vadibas process
atjaunojamas energijas razo$ana no lauksaimniecibas biomasas.

Promocijas darbam ir izvirzita hipotéze: apzinot, novértgjot un kontrol&jot
riskus, kas ietekm& atjaunojamas energijas razoSanu lauku saimniecibas,
iesp&jams precizak prognozet saimnieciskas darbibas rezultatus.

Promocijas darba mérkis ir identific€t un novertet riskus biogazes razosana
lauku saimniecibas Latvija, ka arT izveidot biogazes razoSanas dinamisko
modeli ar integrétiem risku faktoriem.

Promocijas darba merka sasniegSanai izvirziti $adi darba uzdevumi:

1. analizét risku teorétiskos aspektus, risku novert€Sanas un vadibas

metodes un procesu;

2. veikt reglament8josas tiesiskas, institucionalds un normativas bazes
izvertéjumu atjaunojamas energijas razosanai ES un tai skaita Latvija;

3. analiz@t atjaunojamo energoresursu, t.sk. biogazes teorctiskos aspektus
un razo$anas tendences ES un tai skaita Latvija;

4. noteikt riskus, kas ietekmé biogazes razoSanu lauku saimniecibas, un
novertét to butiskuma Iimeni un vadibas alternativas;

5. izveidot un aprobét optimizacijas modeli un dinamisko modeli biogazes
razoSanai lauku saimnieciba ar integrétiem risku novert€juma
rezultatiem.

P&tljuma uzdevumu risinasanai izmantotas $adas metodes: risku teor&tisko
aspektu analizei, ka ar1 tiesiskas, institucionalas un normativas bazes
izvert€jumam un biogazes razosanas teorétisko aspektu izp&tei — monografiska
un dokumentu analizes un sint€zes metode. Biogazes razoSanas tendencu
analizei ES wun Latvija izmantotas matematiskas statistikas metodes
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(aprakstosas statistikas metodes, laikrindu un korelacijas analize). Biogazes
razoSanas sektora attistibas prognozeSanai izmantots trenda modelis ar
ticamibas intervala apr€kinu. Savukart risku Itmepa un ta ietekmes uz
saimniecisko darbibu noteikSanai izmantots semi-kvantitativais risku
novertéjums un matematiskas modelésanas metodes (optimizacija un dinamiska
model&Sana).

P&tfjuma izstradei izmantoti Latvijas un ES normativie dokumenti, speciala
zinatniska literatiira, Eurostat datu bazes un citdas datu bazes apkopota
informacija, LR ministriju, TIpasi Ekonomikas ministrijas (EM), ka arT Eiropas
Komisijas majas lapa pieejama informacija, aktualie p&tjjumi un publikacijas
latvieSu, anglu un krievu valodas, ka arT ekspertu risku novertéjuma rezultati.

Petijuma ierobezojumi

Promocijas darba empiriskaja petfjuma tiek novertets risku biitiskuma
Iimenis lauku saimniecibas, kas, biogazes parstrades rezultata, razo
elektroenergiju no lauksaimniecibas biomasas. Atbilstosi Eiropas Parlamenta
un padomes definicijai lauku saimnieciba ir gan tehniski, gan saimnieciski
atseviSka vieniba, kam ir vienota vadiba un kas veic lauksaimnieciskas darbibas
ka primaras vai sekundaras darbibas ES saimnieciskaja teritorija. (Eiropas
Parlamenta un padomes regula Nr. 1166/2008, 2008) 2013. gada Latvija no
lauksaimniecibas biomasas biogazi razoja 32 lauku saimniecibas (ieskaitot tikai
stacijas, kas realizg elektroenergiju obligata iepirkuma (OI) ietvaros). Papildus
risku novert§jumam minétajas lauku saimniecibas, promocijas darba tika
izvertets visu atjaunojamo resursu izmantoSanas teorétiskais un tiesiskais
pamatojums. Tika salidzinati biogazes izmantoSanas kvantitativie raditaji
razojot biogazi gan no lauksaimniecibas biomasam, gan atkritumiem un
notektidenu dunam, tadéjadi kopuma raksturojot biogazes razoSanas sektoru un
tam raksturigos riskus.

Nemot vera dazadas risku ietekmes jomas, risku defingSanas, klasifikacijas
un novertéSanas pieejas specialaja zinatniskaja literatura ir atSkirigas.
Promocijas darba konteksta risks tiek defin€ts ka notikuma iestasanas
varbiitibas un ta potenciali nelabveligo seku biitiskuma [imena kombinacija, ka
arl tiek izveidota risku klasifikacija un risku novértéSanas metodologija
konkrétajam pétijuma objektam.

Petijuma aprékinu valiita

Promocijas darbs ir izstradats laika perioda no 2010. gada septembra lidz
2013. gada jiinijam, kad Latvijas nacionala valita ir lats (LVL), tadel aprekini
petijuma ir veikti nacionalaja valtita, un var tikt parrékinati eiro valiita pec
Latvijas Bankas noteikta un ES valstu neatsaucami fikséta kursa:

1 EUR =0.702804 LVL.

Peétijuma zinatniskais nozimigums

Promocijas darba ietvaros veiktais p&tijums papildina risku vadibas un
agraras ekonomikas pétfjumu bazi Latvija, apkopojot zinatniskas atzinas par
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risku vadibas iespgjam saimniecibu Itmeni, risku definéSanas un klasifikacijas
pieejam, ka arT risku novertéSanas un vadibas metodém. Pirmo reizi Latvija
veikts biogazes razoSanas risku novert€jums, kura rezultati izmantojami
talakajos petijumos $aja sektora. Turklat autores izveidotaja dinamiskaja modelt
lietoto pieeju, integréjot risku novertgjuma rezultatus saimnieciskas darbibas
model€Sana, iesp&jams izmantot turpmakos pétijumos ka ekonomika, ta citas
zinatnu nozarcs.

Petijuma tautsaimnieciska nozime

Promocijas darba publicéto pétfjumu rezultati ir praktiski izmantojami

biogazes razosanas procesa optimizacijai un risku vadibai biogazes razosana.
Autores izveidota risku klasifikacija un novértésanas metodika izmantojama
praktiskai un regularai risku noverté$anai biogazes razotnés, un ir adapt€jama
lietoSanai citos lauksaimniecibas sektoros. Izveidotais un aprobétais
dinamiskais modelis, ka arT autores veiktie aprékini izmantojami biogazes
staciju darbibas un ien€mumu planosana.

Pétijuma novitates:

— veikta elektroenergijas razo$anas no biogazes dinamikas, izmantotas
biogazes ieguves izejvielu izcelsmes struktiiras, atbalsta mehanismu un
to intensitates analize ES un tai skaita Latvija;

— noteikta sezonalitates ietekme uz sarazotas elektroenergijas apjomu
Latvijas biogazes razotnés;

— izstradatas prognozes elektroenergijas razoSanai no biogazes Latvija no
2011. Iidz 2014. gadam;

— definéti riski biogazes razosanai no lauksaimniecibas biomasas, veikts
risku noveértéjums un analiz&tas risku vadibas alternativas;

— izveidots optimizacijas modelis un dinamiskais modelis biogazes
razoSanai lauku saimnieciba ar integrétiem risku novert€§juma
rezultatiem.

Aizstavamas tezes

1. Lauksaimniecibas nozari ietekmé daudzveidigi riski un to ietekme
misdienas ir palielinajusies.

2. ES un Latvija lictotie atbalsta mehanismi atjaunojamo energoresursu
izmanto$anas veicinasanai pozitivi ietekmé sarazotas energijas apjomu.

3. Atjaunojamas energijas ieguve no biogazes Latvija ir novatoriska,
galvenokart ta tiek raZota nelielos apjomos, izmantojot lauksaimniecibas
izejvielas.

4. Atjaunojamas energijas razoSanu no biogazes ietekmé plasa spektra
riski, tai skaita Latvija T1stenotas atjaunojamo energoresursu
izmantoSanas atbalsta politikas izmainas.

5. Risku ietekmes integréSana biogazes razoSanas dinamiskaja modeli
tuvina modeléSanas gaita iegito rezultatu atbilstibu realas sisteémas
darbibai, tadgjadi uzlabojot modela izmanto$anu prognozésana.
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1. RISKU VADIBAS TEORETISKIE ASPEKTI
LAUKSAIMNIECIBA

Nodalas saturs darba aiznem 18 Ipp., kuras ietilpst 10 tabulas un 3 attéli.

Nodala izpetiti risku defin€Sanas, klasifikacijas un noveértésanas teorgtiskie
aspekti, risku novertésana lauksaimnieciba un atjaunojamas energijas razoSana.
Nodala izvirzita téze: lauksaimniecibas nozari ietekmé daudzveidigi riski un to
ietekme mitsdiends ir palielindjusies.

1.1. Jedziena ,,risks’’ defineéSana socialajas zinatnés

Misdienu zinatniskaja literatira vards ,,risks” tiek lietots, lai apzimétu
notikuma iestaSanas varbiitibu, notikuma seku apméru vai abu mingto
parametru kombinaciju. (Merna, Al-Thani, 2005) Sastopamas vairakas riska
definicijas, kas ietver gan dazadus riska c€lonus, gan ari iesp&jamas sekas.
Izvertgjot literatiiras avotos minétas definicijas, autore ir izveidojusi risku
definiciju iedalijumu 3 grupas: definicijas, kas koncentr&jas uz nenoteiktibu un
nekonkretize iespgjamas sekas; definicijas, kas apskata riska sekas (Saja grupa
autore ir izveidojusi tris apakSgrupas atkariba no seku pozitiva vai negativa
rakstura) un definicijas, kuras tiek ietverta varblitibas un seku (pozitivu vai
negativu) kombinacija.

Analiz&jot riska jédzienu zinatniskaja literatira (Hardaker et al., 2004,
Renn, 2008, Pettere, Voronova, 2004, Arhipova, 2002, Sugkeviga, 2005,
Boading, 2011, Definitions of Risk, b.g., u.c.) un vacu sociologa Orvina Rena
(Ortwin Renn) (Renn, 2008) izvirzitos principus risku defingsana, autore risku
promocijas darba konteksta defin€ $adi: risks ir notikuma iestasanas varbiitibas
un ta potenciali nelabvéligo seku bitiskuma limepa kombinacija.

Hronologiski riska jédziena attistiba ir veidojusies 3 pamatposmos —
pirmsmodernisma, industriala modernisma un p&cmodernisma periodos. Lai
gan personas darbibas vienmer ir bijuSas paklautas risku ietekmei, riska biitibas
izpratne un loma sabiedribas dzive tieSi 20./21. gadsimta mija ir kluvusi par
teorétisku un praktisku aktualitati un vistieSak saistita ar divu sociologu —
Entonija Gidensa (4nthony Giddens) un Ulriha Beka (Ulrich Beck) idejam.

Risku defingSanas konteksta domin€ vairakas konceptualas pieejas, bet
risku vadibas konteksta lauksaimnieciskaja razoSana saistoSas ir refleksiva
modernisma (Beck, 1992, Giddens, 1999, Lash, 1996), racionalas izvéles
teorijas (Jaeger et al., 2001, Renn et al., 2000) un sisttmu teorijas.
(Luhmann, 1993)

Refleksiva modernisma jédziens tick lietots, lai apzimétu misdienu
laikmetu un ta transformaciju no modernisma, ar tam raksturigo
industrializaciju, uz globalizacijas paplaSinaSanos un individualisma lomas
pieaugumu. Palielinoties tadiem transnacionaliem spekiem ka kooperacija un
nevalstisko organizaciju (NVO) ietekme, samazinas valsts loma, un sabiedriba
saskaras ar riskiem, kurus nav iesp&jams kontrol€t un vadit. (Beck, Giddens,
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Lash, 1994) St teorija saistas ar jeédziena ,risku sabiedriba” veidoSanos,
apziméjot miisdienu sabiedribu un tas cieSo saskarsmi ar dazada veida
draudiem salidzinajuma ar ieprieks€jo tas attistibas posmu. (Giddens, 1999,
Beck, 1992, Caplan, 2000) Risku vadibas konteksta teorija fokus€jas uz to, ka
nenoteiktiba var€tu tikt vadita vai kads biitu labakais veids tas vadiSanai (ne
galgjai transformacijai no nenoteiktibas uz noteiktibu, bet ka vadibas procesam
nenoveérSamam nenoteiktibam). (Zinn, 2005) Autoresprat, risku sabiedriba ir
loti precizs misdienu sabiedribas raksturojums, ne vien tadél, ka palielinas
dazadu risku ietekme, bet arT tadel, ka ir pieejama atra un visaptverosa
informacijas plisma un zinaSanas par negativiem notikumiem ka lokali ta
globali. Lidz ar to rodas priekSstats, ka sabiedriba ir nepartraukti paklauta
riskiem, lai gan lielaka dala notikumu neatstaj tieSu ietekmi uz visiem
individiem, kam ir pieejama informacija par Siem notikumiem.

Racionalas izveles teorija veidojas no pienémuma, ka cilvéku ricibu
motivé iesp€ja giit pelnu jeb visparinot — visas cilvéku darbibas pamata ir
racionalas dabas apsv€rumi un, pienemot l€mumu, pirms tam tiek izsverti
iespgjamie ieguvumi un zaud&umi. (Scott, 2000) Lidz ar to, var secinat, ka
cilveki ir sp&jigi rikoties stratégiski, saistot l@mumus ar sekam, tadgjadi
uzkrajot pieredzi specifiska riska novertéSanai. Racionalas izv€les teorija ir
viena no plasak lietotajam risku vadibai ekonomika. (Renn, 2008) Tomér St
teorija ir saskarusies ar kritiku par to, ka racionalas izveles teorija individa
dzives pieredze tiek uztverta ka izvélu kopa, kas nesummgjas ne islaiciga, ne
vesturiska konteksta. Lidz ar to izvéles var biit racionalas tikai tajos
ierobezotajos gadijumos, kad izvéles konteksts ir stabils. Visparinot — gan
racionalitate, gan izvele atkapjas empiriskas realitates prieksa. (Smelser, 1998)
Racionalas izveles teorija neietver emocijas un situacijas, kad individi rikojas
neracionali iepriek$€jas pieredzes vai noteiktu ietekmju rezultata. Lidz ar to
autore pievienojas sociologa Nila Smelsera (Neil Smelser) viedoklim un
uzskata, ka individi, novert&jot risku ietekmi, ne vienmeér saglaba racionalitati
un vertgjumus pielago ka personigajaim emocionalajam preferencém, ta
sabiedribas un mediju paustajiem uzskatiem; tadgl, veicot risku novertejumu, ir
velams vairaku ekspertu neatkarigs viedoklis un racionala vertéjuma skala, kas
palidz saglabat objektivitati.

Tresa teorija, kas konceptuali ir saistita ar risku vadibu un risku
novertésanas metozu attistibu, ir sistému teorija. Risku problematiku sistemu
teorijas ietvaros visplasak ir apskatijis vacu sociologs Niklass Lumans (Niklas
Luhmann), veicot sisttmu specifisku risku eksternalizaciju un internalizaciju
socialu sisttmu ietvaros: argjie apdraud&jumi sistémai tiek defin€ti ka draudi
(danger), bet ieksgjie (lidz ar to vadamie) ka riski. (Luhmann, 1993) Ar So
iedaltjumu vin$ skaidro sabiedribas pieaugosas bazas par risku ietekmes
palielinasanos jeb jau min&tas ,risku sabiedribas” rasanos: misdienas
nevadamie riski jeb draudi tiek biezi uztverti ka riski, kas ir paklauti cilvéka
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ietekmei vai ir cilvEces raditi, lidz ar to parnesti no argja uz ieks€jo Iimeni,
pieméram, klimata izmainas, kas v@sturiski tika saistitas ar augstaku varu,
Sobrid tiek biezi interpretetas ka cilvéka darbibas rezultats. (Renn, 2008)

1.2. Risku Klasifikacija

Zinatniskaja literatira pastav atSkirigs risku defingjums un art dazada pieeja
risku klasificEsana. Risku cieSo savstarp€jo saiSu un aizstasanas dg€] tos ir
samera griti klasificet. Analiz€jot zinatnisko literatiiru, autore sastapas ar risku
pretrunigu klasifikaciju un dazadu autoru atskirigu pieeju to klasifikacijai.

Ta ka lauksaimniecibas uznémejdarbiba risku izcelsmes avoti ir dazadi un
salidzinosi plasak izkliedeti dazadas saimnieciskas darbibas jomas neka citas
nozarés, tad lauksaimniecibas uzpeméjdarbiba, t.sk. biogazes razoSana,
ieteicama ir sakotngja risku klasifikacija péc riska c€lopa un, konkrétak,
saimnieciskas darbibas jomas un talaka risku klasifikacija p&c risku butiskuma
Iimena.

Analizgjot risku vadibas p&tjjumus atjaunojamas energijas raZo$anas joma,
verojamas vairakas domingjosas risku grupas. Dominé tehnologiskie, vides,
likumdoSanas, finanSu un investiciju riski, (Olivier, b.g., Financial Risk
Management, 2004, Froggatt, Lhan, 2010., Ferraris, b.g.,).

Nemot véra augstakminéto un salidzinot risku klasifikacijas pieejas
zinatniskaja literatira (Hardaker et al. 2004; USDA, Economic Research
Service, 1999, European Commission, 2001, Santare, Rivza, 2007, Rivza,
Pilvere, 2012), autore izveidoja risku novértéSanas sistému risku novertésanai
biogazes razosana. Taja riski tiek daliti 6 pamatgrupas — razosanas, personala,
vides, politikas, logistikas un Tpasuma riski. Sajas pamatgrupas izveidots
detalizetaks dalfjums specifiskajos razoSanas procesu ietekmgjoSajos riskos
analizgjot biogazes razoSanas procesu.

1.3. Risku vadibas process

Ar risku vadibu saprot tadu metozu, panémienu un pasakumu kopu, ar kuru
palidzibu var lidz noteiktai pakapei prognozet riskus un izstradat pasakumus to
noverSanai vai to negativo seku samazinasanai. (Rurane, 2001) Ideala gadijuma
riska vadiba uzn@muma biitu javeic ka nepartraukts process jeb ta sauktais risku
vadibas cikls (1. att€ls). Risku vadibas cikls sastdv no 4 pamatelementiem:
mérku un konteksta noteikSanas; risku identifikacijas; risku novértésanas (riska
limena noteikSanas) un pasakumu veikSanas risku talakai vadibai. Risku vadibu
uzsak ar mérku un konteksta noteikSanu. Talak veic risku identifikaciju — riska
avotu, kas apdraud uzn€muma darbibu vai atseviskus procesus uznémuma un
var radit zaud&jumus, noskaidroSanu. Identific§jot riskus, tiek izmantota
informacija, kas iegiita, analiz&jot uznémeéjdarbibas vidi un uznémuma finansu
parskatus. Ja statistiski uzkrata informacija nav pieejama, biezi risku
identifikacija tiek lietotas ekspertu noveért§juma metodes. P&c risku
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identifikacijas tiek veikta risku novertésana jeb riska Iimena — riska iestasanas
varbiittbas un ta nesto seku biitiskuma — noteikSana. Risku novértesana
nepiecieSama, lai piegemtu objektivu 1émumu par talakajam identific€to risku
vadibas iesp&jam. Nemot v&ra pétijuma objekta un informacijas pieejas
specifiku, promocijas darba p€tijjumam izmantota semi-kvanitativa pieeja risku
novertésana — kvalitativo (ekspertu veért€§jumu) izsaka ar kvantitativiem
lielumiem — izmantojot risku analizes matricu, nosaka riska limeni. Riska
Iimenis veidojas ka ekspertu novérteta riska iespgjamibas un riska iestaSanas
seku nesto zaud&jumu kombinacija.

Merku un konteksta noteikSana

1) Defingt problému

2) Definét uzdevumus (mérki)

3) Novertét esosos riska vadibas
pasakumus un resursus Risku vadit = £

novertesana,
talaka uzraudziba un profilakse

Risku identifikacija
Atb|lstos;{|ﬁs§§al{§i§;ﬁl§?cual. ik adhas cikls
Personala riski
Vides riski
Politikas riski
Logistikas riski
L Ipasuma riski

Pasakumu risku vadibai izvéle, izstrade un
veikSana
Riska apiesana (izvairisanas)
Riska samazinasana
Riska uznemsanas
Riska paresana
Dazadosana

Risku noveérte$ana, riska |
|
Iimena noteikSana |

Varbiitiba
Batiskums

Avots: autores veidots péc Rivza, ZQI 2, Trigilio, 2006, Olivier, b.g., Guide to Risk Management,
2004, European Commission, 2001, Spogis, 2005

1. att. Risku vadibas cikls.

P&c riska Iimena noteikSanas tiek izstradati un veikti pasakumi identificéto
un novértéto risku talakai vadibai. Specialas zinatniskas literatiiras avotos
(Sparrow, 2000, Trigilio, 2006, Olivier, b.g., Guide to Risk Management,
2004, Spogis, 2005, Pettere, Voronova, 2003, European Commission, 2001,
Santare, Rivza, 2007) tiek uzskaititas 5 alternativas (metodes) risku talakai
vadibai: risku apieSana, risku samazinaSana, risku uzgpemsanas, risku parnesana
un saimnieciskas darbibas dazadoSana.
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2. ATJAUNOJAMAS ENERGIJAS IZMANTOSANAS
RAKSTUROJUMS UN TIESISKA BAZE

Nodalas saturs darba aiznem 22 Ipp., kuras ietilpst 8 tabulas un 9 atteli.

Nodala definéti atjaunojamie energijas resursi un veikta to klasifikacija.
Veikts reglamentgjosas tiesiskas, institucionalas un normativas bazes
izvertéjums atjaunojamas energijas razo$anai ES un tai skaita Latvija, analiz&ti
atbalsta instrumenti atjaunojamas energijas raZoSanai un salidzinata atbalsta
intensitate atSkirigiem atjaunojamas energijas veidiem ES valstis.

Nodala izvirzita téze: ES wun Latvija lietotie atbalsta mehanismi
atjaunojamo  energoresursu izmantoSanas veicinasanai pozitivi ietekme
sarazotds energijas apjomu.

2.1. Atjaunojamas energijas raZoSanas resursi

Ar terminu atjaunojama energija tick saprasta energija, kas ieglita veidos,
kuri neizsme] dabas resursus vai nenodara kait€jumu videi. Atjaunojamas
energijas jédziens vérsts uz ieguves un izmantoSanas IpaSibam, tatad:
atjaunojama energija ir energija, kas iegiita, izmantojot resursus, kuri spgj
atjaunoties, tadel nekad pilnigi nebeidzas. Ar atjaunojamo energiju visbiezak
saprot plismas energijas veidus, ta ir energija, kas nav atkariga no resursu
krajumiem uz zemes — v&ja energija, saules energija, vilpu energija, paisuma-
béguma, hidroenergija, geotermala energija, ka ari atkritumu poligonu un
notekiidenu attiriSanas iekartu gazes un biogazes, biomasa (biologiski
noardama frakcija produktos, ripniecibas un sadzives atkritumos,
lauksaimniecibas, ieskaitot augu un dzivnieku izcelsmes vielas, ka arl
mezsaimniecibas un lidzigu nozaru razoSanas atlikumos). (Atjaunojamas
energijas izmanto$anas...2012, Atjaunojamo energoresursu..., 2006)

Vésturiski ekonomikas attistiba allaz ir bijusi cie§i saistita ar energijas
resursu pieejamibu un cenu. Sakot no 20. gadsimta beigdm Iidz Sim bridim,
aktualizéta ir arT energijas resursu ilgtspgja — izsikstoSo energijas resursu
pakapeniska aizvietoSana ar atjaunojamiem un energijas izmanto$anas
efektivitates paaugstinaSsana. ES un t.sk. Latvija nepiecieSamibu plasak
izmantot viet€jos atjaunojamos energoresursus ietekme arT vélme iegtt lielaku
energoneatkaribu. So, ar atjaunojamas energijas plasaku izmantoanu saistito,
problému risinasana ietverta ES un ar1 Latvijas politiskajos un tiesiskajos
dokumentos, ievieSot finansialu atbalstu no atjaunojamas energijas resursiem
sarazotas elektroenergijas realizacijai paaugstinatu iepirkuma tarifu veida un
lidzfinansgjot investicijas energijas razotnu biivniecibai. Mingtie atbalsta
instrumenti ir saméra strauji veicindjusi atjaunojamo energoresursu, t.sk.
biogazes, izmantoSanu energijas ieguvei Latvija. Tomér, analiz&jot $adas
energijas ieguves raZzotnu attistibu Latvija, var secinat, ka atjaunojamas
energijas razotaji saskarusies ka ar institucionalam, ta raZoSanas un sarazotas
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energijas realizacijas probléemam, kas radijusas riskus visam energijas
razo$anas procesam.

ces

2.2. Atjaunojamas energijas izmantoSanas tendences Eiropas Savieniba

Analizgjot atjaunojamo energoresursu izmantoSanas tendences ES 27 un
atseviskas tas dalibvalstis (2. att€ls), var secinat, ka kopuma ES palielinas no
atjaunojamiem energoresursiem sarazotas elektroenergijas Tpatsvars kopgja
elektroenergijas patérina. No 2002. Iidz 2011. gadam ta ir palielinajusies par
aptuveni 8% ar 61% bazes augSanas tempu salidzinajuma ar bazes (2002.)
gadu.
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o= [gaunija e=flm=ES 27 emfe]jctuva === ]atvija

Avots: autores veidots péc Eurostat, 2013

2. att. ES 27, Igaunija, Lietuva un Latvija saraZota elektroenergija no
atjaunojamiem energijas resursiem 2002.-2011. gada, % no kop¢ja
elektroenergijas patérina.

Latvija nav vérojama $ada stabila pieauguma tendence un no atjaunojamiem
energoresursiem sarazotas elektroenergijas dala kopgja -elektroenergijas
paterina ir saméra mainiga. Salidzinot ar abam pargjam Baltijas valstim —
Lietuvu un Igauniju, Latvija iev@rojami vairak tiek izmantoti atjaunojamie
energoresursi  elektroenergijas  kop&ja  patérina Latvija  vidg&ji
42% elektroenergijas tiek iegiita no atjaunojamiem energijas resursiem, bet
Igaunija un Lietuva tie ir attiecigi tikai 3.7 un 5%, savukart ES 27 — 15.7%. Ta
ka Latvija no atjaunojamiem energijas resursiem sarazota elektroenergija veido
gandriz pusi no visas sarazotas elektroenergijas, tas procentuala apjoma
svarstibas kopgja sarazotas elektroenergijas struktira atspogulo ekonomiskas
aktivitates izmainas — Latvija lielaka dala no atjaunojamiem energijas resursiem
sarazotas elektroenergijas tiek raZzota lielajas HES, tas apjoms ir saméra
nemainigs un nevar tikt strauji palielinats virs maksimalas razoSanas jaudas.
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Tadgl, palielinoties pieprasijumam péc elektroenergijas ekonomiskas aktivitates
tempa palielinaSanas rezultata, elektroenergiju nepiecieSsams vai nu razot no
fosilajiem energijas resursiem, vai importgt.

Analizgjot bruto elektroenergijas patérina struktiru Latvija no 1990. lidz
2011. gadam, pasnodrosindgjumu un atjaunojamo energijas resursu daju bruto
nacionalaja elektroenergijas patérina, autore secina: ta ka gandriz puse
elektroenergijas Latvija tiek sarazota lielajas HES Daugavas kaskadé — Rigas
HES, Plavinu HES un Keguma HES, Latvijai ir augsti gan pasnodro$inajuma,
gan atjaunojamo energoresursu dalas kopg&ja elektroenergijas paterina raditaji.
No kopgja bruto nacionala elektroenergijas patérina 2010. gada importé&ti tiek
tikai 11%, bet 2011. gada 17%.

Biogazes razoSana ietilpst izkliedétas generacijas grupa lidz ar vgja
elektrostacijas, mazajos HES u.c. alternativas elektroenergijas un kogeneracijas
razotnés iegitu elektroenergiju. Lai gan izklied&tas generacijas apjoms kopgja
elektroenergijas patérina struktara Latvija ir neliels, pedgjos gados tas ir
vienmerigi palielinajies — no 1.1% 1990. gada Iidz 11.5% 2011. gada.

2.3. Atjaunojamas energijas izmantoSanas tiesiskais pamatojums Eiropas
Savieniba un Latvija

Pieaugosais pieprasijums péc energijas, ierobezotie fosila kurinama
krajumi, ka arT vides piesarnojums un globalas klimata parmainas p&dgjos
gados pasaulé radijis pastiprinatu interesi par atjaunojamiem resursiem.
(Atjaunojamo  energoresursu..., 2006) Atbalsts atjaunojamo  resursu
izmantoSanai ir kluvis par svarigu ES politikas sastavdalu un konkretizéts ES
politiskajas nostadnés.

Ar1 resursu ilgtsp€jigas un sabalans€tas izmantoSanas problematika ir
aktualizeta ES politiska Itment, ko apliecina arT 2012. gada izstradata Eiropas
Komisijas (EK) stratégija un ricibas plans ,,Inovacijas ilgtsp&jigai izaugsmei:
Eiropas bioekonomika”. (Inovacijas ilgtsp&jigai izaugsmei..., 2012) Strategijas
mérkis ir rast Iidzsvaru starp tadiem faktoriem, ka ilgtsp&jiga lauksaimnieciba
un zivsaimnieciba, nodro$inatiba ar partiku un atjaunojamo biologisko resursu
izmanto$ana riipnieciba, vienlaikus saudzgjot biologisko daudzveidibu un vidi.

Kopgjam ES politikas nostadném seko tas dalibvalstis, iestradajot ES
politikas planosanas dokumentos minétos rezultativos raditajus un to
sasniegSanas atbalsta instrumentus nacionala Itmena politikas planoSanas un
normativajos dokumentos.

Nacionala Iimeni pamata dokuments, kura iezim&ti LR meérki atjaunojamas
energijas izmanto$ana, ir ,,EnergCtikas attistibas pamatnostadnes 2007.—
2016. gadam”’. (Energgtikas attistibas..., 2006)

Lidz 2013. gadam Latvijas normativajos aktos nav izveidots vienots
regul§jums atjaunojamo energoresursu izmantoSanai, sadalot to starp
elektroenergijas razoSanas un biodegvielas razoSanas normativajiem aktiem.
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P&dgjos gados tika planots izveidot vienotu likumu atjaunojamo energoresursu
izmantoSanai — Atjaunojamas energijas likuma projekts tika izstradats
2010. gada, bet Sobrid ta talaka virziba ir aptur€ta. Min&ta likuma vieta EM
piedava veidot jaunu atbalsta sistému atjaunojamas energijas razoSanai.
Uzskatot esoSo atbalsta sisttmu par parak lielu slogu paterétajiem, no
2012. gada 10. septembra lidz 2016. gada 1. janvarim ir partraukta iesp&ja
komersantiem kvalificgties tiesibu iegfiSanai pardot saraZoto elektroenergiju
obligata iepirkuma (OI) ietvaros un tiesibu iegliSanai sanemt garant€tu maksu
par kogeneracijas elektrostacijas uzstadito elektrisko jaudu atbilstosi 2009. gada
10. marta MK noteikumiem Nr. 221. Ka arT no 2011. gada 26. maija lidz
2016. gada 1. janvarim EM neorganizes konkursus par tiesibu iegiiSanu pardot
biomasas, biogazes, saules vai v&ja elektrostacijas sarazoto elektroenergiju OI
ietvaros péc 2010. gada 16. marta MK noteikumiem Nr. 262. (Valsts
politikas..., 2013) Paraléli jaunam atjaunojamas energijas likumam EM strada
arT pie nozares politikas planoSanas dokumenta projekta , Energétikas
strategijas 2030” (Energgtikas stratégija 2030, 2011), bet, ta ka Sobrid nav
apstiprinati talakie sektora politiskie planoSanas dokumenti, atjaunojamas
energijas razoSanas nacionalie mérki ilgaka perioda nav definéti.

2.4. Atbalsta instrumenti atjaunojamas energijas raZo$anas veicinasanai

Lai sasniegtu ka starptautiskajos, ta nacionalajos politikas planoSanas
dokumentos noteiktos mérkus atjaunojamas energijas raZo$ana un izmanto$ana,
visas ES dalibvalstis tiek lietoti atbalsta instrumenti So mérku sasniegSanas
veicinasanai. Savukart pasauleé vismaz 83 valstis (41 attistitaja/ parejas
ekonomikas valstl un 42 attistibas valstis) pastav atjaunojamas energijas
razoSanas veicinasanas politika. (Taxes and Incentives..., 2011)

Latvija tiek lietoti Cetri atbalsta mehanismi atjaunojamas energijas
razoSanas veicinaSanai: jau minétad garant€td Ol cena (Noteikumi par
elektroenergijas..., 2010), atbrivoSana no elektroenergijas  nodokla
elektroenergijai, kas razota no  atjaunojamiem  energoresursiem
(Elektroenergijas nodokla likums, 2009), publiskais (ES) Iidzfinans€jums
investicijam un publiskais iepirkuma konkurss jaunu elektroenergijas jaudu
uzstadiSanai vai rekonstrukcijai (Noteikumi par elektroenergijas..., 2010).
Salidzinot ar citam ES dalibvalstim (p&c tarifa maksimalas robezas), Latvija ir
noteikti salidzino$i augsti Ol tarifi elektroenergijai, kas raZota no biomasas un
biogazes, ka ari elektroenergijai, kas razota HES — attiecigi ceturtie un tresie
augstakie tarifi ES dalibvalstis.

Vistiesak elektroenergijas patérétajus skar OI komponents (OIK) jeb ta
sauktais ,,zalais komponents”, par ta apjomu un noteikSanas karttbu plasi
diskutets ka politiska, ta sabiedribas Iimeni. OIK apméru nosaka OI ietvaros
iepirktas elektroenergijas cenas, kas ir atkarigas no izmantota energoresursa
veida, uzstaditas jaudas, stacijas nostradato stundu skaita, ka ar1 dabasgazes
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tirdzniecibas cenas. Kompenséta jeb subsidéta tiek starpiba starp sarazotas
elektroenergijas obligata iepirkuma cenu un tirgus cenu. Tas nodro$ina
elektroenergijas razotajam konkrétu iepirkuma cenu neatkarigi no tirgus
cenas. (Par elektroenergijas..., 2012) Problémas $aja atbalsta mehanisma
darbiba rada EM izsniegto elektroenergijas razoSanas jaudu palielinaSanas
atlauju vai jaunu razoSanas iekartu ievieSanas atlauju skaits, kas gadijuma, ja
visi planotie projekti tiktu Tstenoti, uzliktu lielu slogu elektroenergijas
patérétajiem OIK veida un butiski palielinatu elektroenergijas cenu, kas
savukart mazinatu razojoso, Tpasi energoietilpigo, uznemumu konkuré&tsp&ju un
samazinatu majsaimniecibu pirktsp&ju.

Lai risinatu So problému, 2013. gada 17. septembr1 MK atbalstTja subsidétas
elektroenergijas nodokla (SEN) izveidi, ar kuru tiktu aplikts atbalsts, kas
subsidétas elektroenergijas razotajiem tiek maksats OI ietvaros. Nodokla
apmers atjaunojamas energijas razotajiem planots 10% no atbalsta, kas
izmaksats OI ietvaros, elektroenergijas razotajiem no dabasgazes tas planots
15% apmera, savukart siltuma razotajiem, kas siltumu nodod centralizetaja
apkures sisteéma, likme planota 5%. (Subsidétas elektroenergijas..., 2013)
Biogazes razoSanai SEN likme ir diferencéta — 5% vai 10% — atkariba no
razotn€ uzstaditas elektriskas jaudas, izmantotas biomasas veida un izcelsmes,
ka ar1 siltuma izmantoSanas apjoma.

Sada nodokla izveide samazina OIK slogu elektroenergijas patérétajiem, bet
lidz ar to samazina ienakumus ari atjaunojamas energijas raZotajiem, un ta ka
nodoklis biittba maina Ol tarifa apme&ru, autoresprat, $ads pasakums neatbilst
tiesiskas palavibas principam un veicina neuzticibu politiskajiem [émumiem un
iniciativam, tom@r pozitiva ir likuma ietverta likmes diferencéSana par labu
razotn€m, kas raZoSanas procesd izmanto paSa saimnieciba raduSos
blakusproduktus un lietderigi izmanto saraZoto siltumenergiju.

3. BIOGAZES IEGUVE UN IZMANTOSANA
ATJAUNOJAMAS ENERGIJAS RAZOSANAI

Nodalas saturs darba aiznem 24 Ipp., kuras ietilpst 7 tabulas un 15 attéli.

Nodala izp@titi biogazes razoSanas teor&tiskie aspekti un analizétas biogazes
razoSanas tendences ES un Latvija. Noteiktas biogazes razoSanas prognozes
Latvija 2012. — 2014. gadam, sezonalitates ietekme uz biogazes razoSanu un
aprekinati biogazes razosanas rezultativie raditaji biogazes razotnés Latvija.

Nodala izvirzita téze: atjaunojamas energijas ieguve no biogazes Latvija ir
novatoriska, galvenokart ta tiek razota nelielos apjomos, izmantojot
lauksaimniecibas izejvielas.
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3.1. Biogazes ieguve un izmanto$anas prieksSrocibas

Gazveida bioenergijas resursi (biogaze) veidojas biomasas konversijas
rezultata. To razoS$ana var notikt mikrobiologiskos procesos — anaeroba jeb
metanrigsanas fermentacija. Piemérotas izejvielas biogazes razoSanai ir
kiitsméesli, sadzives organiskie atkritumi un lielo lauksaimniecibas produktu
razosanas un parstrades uzpémumu atkritumi. (Adamovics, 2012, Dubrovskis,
Adamovics, 2012, Dubrovskis, 2012, Atjaunojamo energoresursu izmantosana,
2010, Biogas Handbook, 2008, Naglis-Liepa, 2013, Abbasi et al., 2012)

Biogazes izmanto$anas veicinasana energijas raZzoSanai saistas ar vairakam
ES politikas iniciativam, tadam, ka atjaunojamo energoresursu izmantoSanas
apjomu palielinasanu elektroenergijas un siltumenergijas raZoSanai,
energoneatkaribu un SEG emisiju samazinasanu. Turklat viena no miisdienu
sabiedribas problémam ir arvien pieaugosais organisko atkritumu un atlikumu
apjoms lauksaimnieciba, riipnieciba un majsaimniecibas, padarot atkritumu
apsaimniekoSanu, parstradi un to apjoma samazinasanu par vienu no politikas
aktualitatém. Lidz ar to energijas raZzoSana no biogazes, kas veidojusies dazadas
izcelsmes rezultata, t.sk. lauksaimniecibas atkritumu fermentacija, sniedz vides,
socialus un ekonomiskus ieguvumus, tai ir bitiska nozime gan no
bioekonomikas (Inovacijas ilgtsp&jigai izaugsmei..., 2012), gan no energijas
politikas viedok]a.

Lielakoties mikro ITmena ieguvumi saistas ar ekonomiskiem faktoriem —
iep@mumi no sarazotas elektroenergijas pardosanas; iep€mumi no kogeneracijas
procesa sarazota un bioreaktora darbibas nodroSinasanai neizmantota siltuma
realizacijas vai izmantoSanas saimniecibas darbibas nodro$inasana, tadejadi
aizstajot fosilos energoresursus vai giistot ienémumus no siltumenergijas
realizacijas; biogazes razoSanas procesa ieglta digestata izmantoSana lauku
méslosanai, samazinot atkaribu no maksliga meslojuma iepirkSanas un
uzlabojot augsnes kvalitati. Veéra pemams faktors ir arT iesp&ja dazadot
saimnieciba giitos ienakumus un samazinat to darbibas sezonalo raksturu,
realiz€jot sarazoto elektroenergiju visa gada garuma. Kopuma var secinat, ka
biogazes razoSanas integracija daudznozaru saimniecibas razo$anas un
parstrades procesos sniedz pozitivus efektus ka tiesa (tieSie ienakumi, fosila
kurinama, méslojuma, atkritumu parstrades izdevumu samazinasanas), ta
pastarpinata veida (LIZ kvalitates uzlaboSana; ienakumu dazadosana,
sezonalitates samazinasana u.c.).

Bitiskakie makrolimena ieguvumi no biogazes izmantoSanas ir saistiti ar
ES noteikto mérku TstenoSanu atjaunojamo energoresursu izmantoSana, ka ari
ekonomiskiem faktoriem — biogazes razoSana un parstrade rada papildu
darbavietas un nodoklus valsts un pasvaldibu budzeta (iedzivotaju ienakuma
nodoklis, PVN, nekustama Ipasuma nodoklis u.c.). Bitiski, ka min&tie
ckonomiskie efekti iedarbojas regionali, tadgjadi tiek attistita kliedéta jeb
decentralizéta saimnieciskd darbiba, veicinata lauku teritoriju ilgtsp&jiga
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attistiba. Savukart vides ieguvumi saistas ar ekologiskajiem efektiem vides
aizsardzibas un klimata izmainu kontroles joma.

Biogazes razoSanas kritika visbiezak tiek saistita ar augsto iegiitas
elektroenergijas cenu, ko $obrid kompensg patérétaji, maksajot OIK. Tas atstdj
ietekmi uz Latvijas tautsaimniecibas konkur@tsp€ju, taja skaita pievienotas
vertibas radiSanu un 1pasi bitiski ietekmé energoietilpigas razo$anas nozares.
Elektroenergijas cena ietekm& ari majsaimniecibas, palielinot energétiskas
nabadzibas riska grupu. (Ricibas plans..., 2013, Par elektroenergijas cenu...,
2013) Kiritiski tiek veértets tas, ka biogazes razosana konkuré ar partikas un
lopbaribas razoSanu (Granoszewski et al., 2011), Iidz ar to svarigi ir ne tikai
raZot energiju no atjaunojamiem resursiem, bet darit to péc ilgtsp&jiguma
principiem un politiska IimenT atbalstit tadas energijas razoSanu, kas razota,
lielakoties izmantojot viet€jas izcelsmes lauksaimniecibas un mezsaimniecibas
parpalikumus, saistito un parstrades nozaru blakusproduktus, ka arT organiskos
atkritumus, turklat izmantojot augsti efektivas parveides tehnologijas.
(Krug, 2012)

3.2. Biogazes razoSanas attistiba Eiropas Savieniba

Lai gan biogazes veidoSanas principi tikusi pétiti vairaku gadsimtu garuma,
anaerobas fermentacijas izmantoSana industrialai notektidenu attiriSanai
aizsakas tikai 20. gadsimta 70. gados. To lielakoties veicinaja straujais fosilo
energoresursu cenu palielingjums 70. gadu sakuma un pieaugosie piesarnojuma
kontroles normativi. (Abbasi et al., 2012)
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3. att. ES saraZotas biogazes primaraja energijas raZo$ana struktiira pec
biogazes izcelsmes, 2011. gada, %.
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Misdienas biogazes razosSanai tick izmantota dazada veida biomasa un tas
attistibas perspektivas galvenokart tiek saistitas ar partikas, parstrades
industrijas un lauksaimniecibas atkritumu utilizaciju.

Analiz€jot kopa sarazoto biogazi primaras energijas razosana ES valstis no
2006. lidz 2011. gadam, v@rojams biogazes apjoma palielindjums Iidz
2010. gadam, bet 2011. gada sarazotas biogazes apjoms ir samazinajies par
0.741 Mtoe (miljonu tonnu naftas ekvivalents) jeb 7%. ES wvalstis kopgjais
sarazotais elektroenergijas apjoms no biogazes 2006. — 2011. gada ir
vienmerigi palielinajies, vidgji par 3—5% gada. Savukart analizgjot ES sarazotas
biogazes primaraja energijas razoSana struktliru %, p€c biogazes izcelsmes
2011. gada (3. attéls), var secinat, ka biogazes izcelsme pa valstim butiski
atSkiras. Autore §Ts atSkiribas sarazotas biogazes izcelsmes struktiira vistieSak
saista ar konkrétaja valstl Tstenoto biogazes razoSanas atbalsta politiku un
piemerotajiem atbalsta mehanismiem.

3.3. Biogazes raZoSanas attistiba Latvija

Latvija 2013. gada biogaze tiek razota 38 biogazes razotnés (ietverot tikai
tas razotnes, kas 2012. gada ir realiz&uSas sarazoto elektroenergiju OI
ietvaros), 6 no tam razo biogazi no sadzives atkritumiem vai notekiidenu
dinam, bet 32 izmanto lauksaimniecibas izcelsmes biomasu, dazkart to
kombingjot ar lauksaimniecibas vai parstrades atkritumiem (autores apkopota
informacija péc Vides parraudzibas valsts biroja datiem par izsniegtajam
atlaujam A un B kategorijas piesarnojosam darbibam).
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4. att. Biogazes staciju izvietojums Latvija 2012. gada.
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Aplikojot biogazes razotnu geografisko novietojumu (4. attels), Latvija
verojama biogazes razotnu, kas izmanto lauksaimniecibas izcelsmes biomasu,
koncentracija Zemgales regiona un Pieriga. Atkritumus un notekiidenu dinas
izmantojosas biogazes stacijas parsvara izvietotas republikas nozimes pils€tu —
Rigas, Liepajas, Valmieras — tuvuma. Pirma biogazes stacija, kas razo biogazi
no lauksaimniecibas izcelsmes biomasam, tika izveidota LLU MPS ,,Vecauce”
2008. gada (uzstadita elektrojauda — 260 kW).

Veidojot sarazotas elektroenergijas no biogazes prognozi Latvija 2013. un
2014. gadam, tika izmantota obligata iepirkuma ietvaros realizétas
elektroenergijas apjoma (kWh) laika rinda par 2011. un 2012. gadu pa
ménesiem, ka art EM un Latvijas Biogazes asociacijas (LBA) prognozes.

Lietots trenda modelis un aprékinats ticamibas intervals, piemeklets grafiski
piemerots trenda modelis ar augstako determinacijas koeficienta vértibu —
pakapes trenda modelis, kam R’=0.888, aprékinatas ticamibas intervala
robezas. (Vasermanis, Skiltere, Krasts, 2004; Skiltere, Krasts, 2005). Prognozes
tika aprékinatas péc EM prognozetas izsniegto [émumu par tiesibu pieskirSanu
pardot saraZoto elektroenergiju Ol ietvaros (turpmak — lémumu) biogazes
stacijam realizacijas pakapes. Saskana ar EM prognoz&m tiks realiz&ti 70% no
biogazes un biomasas stacijam izsniegtajiem I€mumiem (Atjaunojamie
energoresursi Latvija, 2013). Savukart saskana ar LBA valdes prickssédetaja
A. Karklipa prognozi (Risinajums prognozgjamai elektroenergijas..., 2013)
turpmak varStu tikt istenoti ne vairak, ka 8% no kopgja izsniegto 1€mumu
skaita.
legiitie rezultati (5. att€ls) iezZimé biogazes talakas attistibas iespgjas — EM
prognoz€tajam razoSanas pieaugumam tuvojoties un parsniedzot maksimalo
trenda modela robezu, bet LBA prognozei skérsojot minimalo trenda modela
robezu. legiita prognoze att€lo situaciju nozaré gadijuma, ja netiktu apturéta
garantétas elektroenergijas iepirkuma cenas noteik8ana OI ietvaros pardotajai
elektroenergijai, ka ari veikts publiskais iepirkuma konkurss jaunu
elektroenergijas jaudu uzstadisanai vai rekonstrukcijai.

Autore apréekinajusi (Zeverte-Rivza, 2013), ka gadijuma, ja piepilditos LBA
prognoze par sarazotas un OI ietvaros pardotas elektroenergijas apjoma no
biogazes palielinajumu, atbalsts virs tirgus cenas par sarazoto elektroenergiju
palielinatos par 1.4 milj. latu pret bazes (2012.) gadu 2013. gada un 4.3 milj.
latu 2014. gada. Savukart ja piepilditos EM prognozes, tad tas palielinatos par
7.4 milj. latu. 2013. gada un 21.5 milj. latu 2014. gada, pienemot, ka atbalsta
apmers par | kWh tiek saglabats 2012. gada liment.
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5. att. SaraZota elektroenergija no biogazes Latvija 2011.— 2012. gada un prognozétais raZoSanas apjoms, KkWh.
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Latvija liclakais sarazotas elektroenergijas apjoms kWh no biogazes gan
2011., gan 2012. gada sasniegts SIA ,,Getlini EKO”, bet lauku saimniecibas,
kas razo biogazi no lauksaimniecibas izejvielam, augstakie sarazotas biogazes
raditaji kWh sasniegti SIA ,,Agro lecava”. Savukart aprékinot biogazes
razotn&s sarazoto elektroenergiju MWh/gada pret razotné uzstadito jaudu
(aprékina izmantots 8000 h/gada razoSanas limits saskapa ar 2010. gada
16. marta MK noteikumiem Nr. 262 ,Par elektroenergijas...””) 100% no
uzstaditas jaudas 2012. gada sasniegusi ZS ,,Ligo” un 99% SIA RZS
ENERGO. Savukart 2012. gada biogazes razotn€s sasniegto jaudu mediana ir
71%, lidz ar to var secinat, ka puse no biogazes razotném 2012. gada sasniedza
jaudu, kas bija lielaka par 71%, t.i. augstaku neka vid&ja sasniegta jauda
biogazes razotngs, kas ir salidzinosi augsts sasniegtas jaudas raditajs.

Nosakot no biogazes sarazotas elektroenergijas razoSanas sezonalitati
(6. att€ls) un aprekinot sezonalitates indeksus, autore secina, ka butiskaka
sezonalitates ictekme uz elektroenergijas razo$anu no biogazes ir gada sakuma
méneSos — janvarl un februari, bet Iidz pat junijam ir negativa novirze no
vidgjiem ménesa datiem, savukart sakot no jilijja Iidz decembrim saraZotas
elektroenergijas apjoms ir virs vid€ji ménesi sarazota apjoma. Tas, autoresprat,
saistits ar biogadzes razoSanai izmantotas biomasas pieejamibu un kvalitati.
Biogazes stacijas, kas biogazes razoSanai izmanto lauksaimniecibas izcelsmes
biomasu, mazak pieejama un zemaka kvalitaté ta ir pavasara ménesos, bet
vairak pieejama un labaka kvalitat€ — rudens mé&nesos.

2011
2012

VII
Avots: autores veidots péc EM datiem, 2013

6. att. Biogazes stacijas saraZotas un Ol ietvaros realizétas elektroenergijas
Latvija sezonalitates novertéjums 2011. un 2012. gada, %.
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Aprékinot  standartnovirzi  elektroenergijas razoSanas sezonalitates
indeksiem 2011. un 2012. gadam, v€rojama standartnovirzes samazinasanas
attiecigi no 30.6% uz 11.9%, kas liecina, ka razoSanas procesa svarstibas
samazinas. Svarstibu un sezonalitates samazinasanas ir pozitivs raditajs, jo
liecina par biogazes razoSanas procesa stabilizaciju, kas savukart samazina ar
raZoSanas procesu saistitos riskus, tadus, ka, piemé&ram, mikrobiologisko
procesu nestabilitati bioreaktora.

4. RISKU IZVERTEJUMS UN VADIBAS ALTERNATIVAS
BIOGAZES RAZOSANA

Nodalas saturs darba aiznem 29 Ipp., kuras ietilpst 9 tabulas un 21 attéls.

Nodala raksturots biogazes razoSanas sektors Latvija, atbilstosi ekspertu
veiktajam risku novertgjumam, atspoguloti risku novertgjuma rezultati, izverteti
butiskakie saimnieciskas darbibas ietekmes faktori un apkopotas ekspertu
ieteiktas risku vadibas alternativas.

Nodala izvirzita téze: atjaunojamas energijas razosanu no biogazes ietekmé
plasa spektra riski, tai skaita Latvija istenotds atjaunojamo energoresursu
izmantosanas atbalsta politikas izmainas.

4.1. Risku novértejums biogazes razoSana Latvija

Promocijas darba autore riskus biogazes razoSana noteica, balstoties uz
zinatniskas literatiiras analizi (Olivier, b.g., Financial Risk Management, 2004,
Froggatt, Lhan, 2010., Ferraris, b.g.) un konsultgjoties ar ekspertiem — diviem
biogazes razotajiem un vienu LBA parstavi. Risku novértgjuma datu ieguvei
autore izveidoja ekspertu aptauju, kas ietvéra 4 jautajumu blokus — kopgjo
informaciju par saimniecibu; biogazes raZzoSanas bloku; risku novert€§jumu un
socialdemografiskas informacijas bloku.

Aptauja piedalijas 15 eksperti no saimniecibam, kas razo biogazi no
lauksaimniecibas izejvielam. Balstoties uz biogazes raZoSanas tehnologisko
specifiku un atSkirtbam, netika ietverti parstavji no saimniecibam, kas razo
biogazi no notekiideniem vai sadzives atkritumiem. Lidz ar to generalkopa ir
32 saimniecibas (skatit 3. nodalu) un risku novertéjuma aptauja aptvéra 47% no
tam. Aptauja tika veikta no 2013. gada februara lidz aprilim.

Kopégjas informacijas par saimniecibu bloka cksperti noradija parstavétas
saimniecibas struktliru, saimnieciskas darbibas nozares, LIZ platibas un
produktivo dzivnieku skaitu. Rezultatu analize atspogulo saimnieciskas
darbibas virzienu sadalfjumu saimniecibas. Lielaka dala saimniecibu, kas razo
biogazi, nodarbojas arT ar piena lopkopibu (67%) un graudkopibu (80%).

Kopgja LIZ platiba lielakajai dalai saimniecibu ir virs 1000 ha — 10
biogazes razoSanas saimniecibam un 6 saistitajam saimniecibam. Kopgjais
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dzivnieku skaits saimniecibas lielakajai dalai biogazes razoSanas saimniecibu
un saistito saimniecibu ir robezas no 501 lidz 1000 attiecigi 4 un
3 saimniecibas un virs 1 000 — 3 saimniecibas katra no grupam. Var secinat, ka
saimniecibas, kas razo biogazi, ir lielakas neka vidgji saimniecibas Latvija,
salidzinot LR Zemkopibas ministrijas (ZM) public€tos LIZ izmantojuma
platibu raditajus par 2012. gadu (Latvijas Lauksaimnieciba, 2012). Tas liecina,
ka tam ir pieejami resursi, lai nodrosinatu biogazes razotni ar biomasu.

Saimniecibas gada apgrozijumu tiris no aptaujatajiem ekspertiem izpaust
nevelgjas, bet 12 saimniecibas, par kuram tika iegiita informacija, gada
apgrozijums ir robezas no 850 tikstosiem lidz 4.5 miljoniem. 3.6 miljonu
apgrozijuma amplitida skaidrojama ar to, ka pastav saimniecibas, kas biogazi
razo viena saimnieciba ar citam, pamatdarbibam, bet ir saimniecibas, kam
biogazes razoSana tiek atdalita no citiem saimnieciskas darbibas virzieniem,
veidojot jaunu STA. Loti liels izmainu diapazons vérojams ar1 stradajoso skaita
zina: sakot no 2 lidz 320 stradajosajiem.

No aptaujatajiem 15 ekspertiem 14 apliecinaja, ka saimniecibas ir
izmantojusas ES I1dzfinans€jumu uzneéméjdarbibas attistibai. Novertgjot, ka
[idzfinans€juma  izmantoSana ir ietekm&usi saimniecisko darbibu,
saimniecibas, kuras tika izmantots ES lidzfinans€jums, ta ietekmi lielakoties ir
vertejusas ka loti butisku (40%) un butisku (40%), bet 20% saimniecibu
parstavju atzinusi, ka ES Iidzfinans€jums darbibu ir ietekmgjis vidgji butiski.
Sada ES fondu izmanto3anas intensitate un radita efekta novértéjums norada, ka
biogazes razotaji ir atverti jaunam iesp&jam, pietickami zino§i un gatavi
uznemties riskus. Investicijas lielas zemnieku saimniecibas visbiezak saistas ar
saistibu uznemsanos, kas var radit finansu riskus saimniecibai. Tadi atbalsta
instrumenti, ka ES lidzfinans&jums vai garantétie elektroenergijas iepirkuma
tarifi samazina Sos riskus un tiem ir nozimiga loma uzgp€mumu talaka attistiba.

Savukart biogazes raZoSanas bloka eksperti atbildéja uz jautajumiem par
biogazes razoSanas pieredzi, sezonalitates ietekmi, izmantotajam izejvielam
biogazes razosanai un to izcelsmi, ka ari siltuma izmantoSanu. Atbildot uz
jautajumu par pieredzi biogazes razoSana, lielaka dala no aptaujatajam
saimniecibam biogazi razo vienu gadu (aprékinata modala vertiba), ilgakais
razoSanas stazs ir 4 gadi, bet 3 no aptaujatajam saimniecibam biogazi razo
mazak neka gadu. Tas ir Tss laiks, I1dz ar to arT zinaSanas par So nozari un ar to
saistitajiem riskiem dazkart ir nepietiekamas un nav iesp&ams objektivi
balstities uz citu razotaju klidam, méginot vadit riskus saimnieciba.

Izvertejot biogazes razoSanai izmantotas biomasas izcelsmes struktiiru,
verojama lopkopibas atlikumu izmantoSanas dominance — 61% no biomasas, ir
lopkopibas sektora blakusprodukti, gandriz uz pusi mazak — 36% tiek
izmantota augkopibas izcelsmes biomasa, bet dazada veida atkritumi tiek
izmantoti tikai 2% no kopgja izmantota biomasas apjoma. Sads izmantoto
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biomasu struktiiras sadaltfjums ir skaidrojams ar nepiecieSamibu nodroSinat
optimalu biomasu kombinaciju biogazes ieguvei, kas, saskapa ar analiz€to
literatdiru, ir 60% lopkopibas izcelsmes biomasas un 40% augkopibas izcelsmes
biomasas un cita veida biomasas. (Kalnins, 2009) Tadas biomasas izmantoSana
nodro$ina gan augstu gazes iznakumu, gan lielu metana saturu iegiitaja biogaze,
kas lauj maksimizet elektroenergijas un siltumenergijas razoSanu no iegitas
biogazes. Tomér kukuriizas vai cita veida skabbaribas, zalmasas vai labas
kvalitates graudu izmanto$ana neatbilst bioekonomikas un ,,zalas” energijas
principiem, jo biomasa tiek mérktiecigi razota talakai izmantoSanai biogazes
razoSana, nevis ieglita no atkritumproduktiem citu saimniecisko darbibu
rezultata.

Ta ka uzsakot biogazes razoSanu un veidojot razoSanas atbalsta sistemu,
netika izveidots tiesibu aktu regulg&jums, kas noteiktu, kadas biogazes razoSana
tiek atbalstita, bet gan noteikts atbalsts sarazot@s elektroenergijas apjomam,
likumsakarigi, ka pelpas maksimizacijas noltika razotaji izmanto tieSi $ada
veida biomasu. Sos apsvérumus bitu ieteicams nemt véra planojot turpmako
biogazes izmantoSanas atbalsta politiku un, gadijuma, ja tiks atsakta atlauju
izsniegSana biogazes staciju celtniecibai, diferencét atbalsta mehanismu
apmérus atkariba no izmantotds biomasas biogazes razoSanai un saraZota
siltuma lietderigas izmantosanas iespgjam.

Analiz€jot biomasas izcelsmi (7. att€ls), autore secina, ka parsvara
izmantota biomasa tiek razota saimnieciba — 11 no aptaujatajam saimniecibam
tick audz&ta un iegita kukurGizas skabbariba un 9 no aptaujatajam
saimniectbam govju kiitsmesli, pozitivi vertejams, ka biogazes razotnes tiek
izveidotas lopkopibas saimniecibu tuvuma, kas Jauj parstradat iegttos
kiitsmeslus.

Paradas ar1 tendence diferencé biomasas ieguvi — viena veida biomasa,
pieméram, kukurtizas skabbariba dazas saimniecibas tiek gan razota uz vietas,
gan pirkta, gan sapemta par velti no citiem lauksaimniecibas produkcijas
razotajiem, parasti par velti saimniecibas tiek sapemti atkritumprodukti, ko
nepiecieSams utiliz€t — partikas un lauksaimniecibas atkritumi, partikas
parstrades atkritumi, zemas kvalitates skabbariba vai graudi. Biezi razotajiem,
kam rodas $ada veida blakusprodukti un atkritumprodukti, tos ir izdevigak
transportét lidz biomasas razotnei, neka utilizét citos veidos. Sada sadarbiba
nodro§ina razoSanas tuvinaSanu Dbioekonomikas principiem un dod
ekonomiskos un vides ieguvumus ka biogazes razotajiem, ta saimniecibam, kas
sada veida utilizé radusos atkritumproduktus, 1idz ar to biitu 1pasi atbalstama
subsidgjot energijas razoSanu.
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Biomasas veids

H Pasurazota MPirkta M Sapemta par velti

Avots: autores veidots péc 2013. gada autores veikta risku noveértejuma rezultatiem
7. att. Biomasas veidu iedalijums péc ieguves veida biogazes raZosanai
saimnieciba, %, 2013. gada apsekotajas biogazi raZojosajas saimniecibas
Latvija.
Vertgjot siltuma izmantoSanas struktiru (8. attels), var secinat, ka vidgji
vienads siltuma apjoms tiek izmantots biogazes razoSanas procesa
nodro§inasanai un citu razoSanas ku apsildei — 26%.
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Avots: autores veidots péc 2013. gada autores veikta risku noveértejuma rezultatiem
8. att. Kogeneracijas procesa sarazotas siltumenergijas izmanto$anas
struktiira, %, 2013. gada apsekotajas biogazi raZojosajas saimniecibas
Latvija.
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Mazaku apjomu jeb vidgji 16% siltuma pardod citam uzp@mumam, bet
vidgji 7% siltuma netiek izmantoti. Tom@r analiz§jot raditaju izkliedi un
maksimalas vertibas, lielaka izkliede sarazota siltuma izmantojuma sadalijuma
ir vérojama sadala ,,pardod citam uzp@émumam” — 75%, turklat vid&ji Saja
pozicija tiek izmantoti tikai 16% sarazota siltuma. Tas skaidrojams ar to, ka
vairakas biogazes razotnes sarazoto siltumu nerealiz€ vispar, kamer citas
pardod visu sarazoto siltumu, kas nav nepiecieSams biogazes razoS§anas procesa
nodro§inasanai. Kopuma var secinat, ka liclaka dala sarazota siltuma tick
lietderigi izmantota un biogazes razotnes, kuras iepriek§ nav bijusas iespgjas
sarazoto siltumu pardot vai izmantot citu saimniecisko darbibu nodro$inasanai,
censas $adas iesp&jas veidot.

Risku noveértéjuma bloka eksperti novertgja 24 riskus (1. tabula), kas
sadaliti 6 grupas: personala, razo$anas, Ipasuma, logistikas, vides un politiskie
jeb likumdosanas riski.

1. tabula
Risku Klasifikacija risku novertesanai biogazes raZoSana no
lauksaimniecibas izcelsmes biomasas

Il{:ska Riska raksturojums Riska
ods grupa
Pl Personala atbildibas triikums Personila
P2 Personala zema kvalifikacija un pieredzes trikums ..
= - —— - riski
P3 Darba drosibas noteikumu parkapumi
RI Zema biomasas kvalitate
R2 Mikrobiologisko procesu nestabilitate bioreaktora
R3 Biogazes razotni apkalpojo$o tehnikas vienibu darbibas problémas
R4 Kogeneracijas iekartu darbibas problémas Razosanas
RS Sarazotas gazes izmanto$anas traucgjumi riski
R6 Savienojuma ar valsts elektribas sadales tiklu trauc&umi
R7 Sarazota siltuma izmantoSanas traucgjumi
RS Kavéta iekartu servisa un rezerves dalu pieejamiba
Jii Zema bioreaktora un citu razoSanas iekartu ar¢ja drosiba
J7 Ugunsdrosibas un zibensaizsardzibas risks Ipasuma
3 Finan$u resursu, t.sk. kreditu pieejamibas risks investicijam saimnieciba riski
4 Kreditsaistibu risks (esoSo saistibu segSanas problémas)
Ll Neregulara biomasas piegade
L2 D}gestata uzglabelsvanas problcimas Logistikas
L3 Biomasas uzglabasanas problémas viski
L4 Negadijumi veicot biomasas transporté$anu
L5 Negadijumi veicot digestata transportéSanu
Problémas izmantojot digestatu lauku méslosanai (laika apstaklu ietekme, .
Vi T A Vides
apkartgjo iedzivotaju stidzibas u.c.) L
V2 Vides riski, izmantojot digestatu lauku mésloSanai riski
Poll | Izmainas energgtikas politika Politikas
Pol2 | Siltumenergijas vai elektroenergijas iepirkuma tarifu izmainas riski

Avots: autores veidota
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Riski tika definéti, balstoties uz autores veikto =zinatniskas literatiiras
apskatu 1.2. apak$nodala un risku iedalfjumu atjaunojamas energijas raZzoSana.
Tapat ka pargja aptauja arT risku novertéjuma dala pirms ekspertu novertgjuma
uzsakSanas tika saskanota ar diviem biogazes razotajiem un LBA parstavi.
Risku iestasanas iesp&jamiba (2. tabula) tika definéta piecu ballu skala un, lai
palielinatu novértéjuma objektivitati un salidzinamibu, katrai skalas iedalai tika
dots raksturojums no 1 — loti maza iesp&jamiba, ka risks var€tu iestaties un tas
varétu notikt tikai pie TpaSiem apstakliem, Iidz 5 — novertgjuma, kas nosaka, ka
risks gandriz noteikti iestasies vairuma gadijumu vismaz vienu reizi meénesl.

2. tabula
Risku iespéjamibas vértéjuma skala un tas raksturojums
Iespéjamiba Skala Iespéjamibas raksturojums
Gandriz noteikti 5 Paredzams, ka notiks vairuma gadijumu, vismaz

vienu reizi ménesi
Loti iesp&jams, ka ménesa laika notiks
Varétu notikt gada laika
Varétu notikt, bet tas ir apSaubami
Loti maza iesp&jamiba Varétu notikt, bet tikai pie ipasiem apstakliem
Neattiecas uz konkréto Uzpémuma netiek veiktas darbibas, kas saistas ar §1
uzpémumu riska iestasanos
Avots: autores veidota

AT risku butiskums (3. tabula) tika vertéts péc skalas no 1 Iidz 5 un art
biitiskuma vértéjuma iedalam tika dots raksturojums. Saja gadijuma visus
iespgjamos zaud&jumu veidus paredz€ts novert€§juma parrékinat finansialos
zaud@jumos, kas ari, lidzigi ka raksturojuma pieskirSana, palidz iegit
savstarp€ji salidzinamus datus un mazinat ekspertu vert€§juma subjektivitati.
Saskana ar risku definiciju, risku butiskuma limenis tika ieglits reizinot abus
noteiktos parametrus — riska iestaSanas iesp&jamibu un riska biitiskumu.

3. tabula

Loti iesp&jams
Iesp&jams
Maza iesp&jamiba

S =N |W| A

Risku biitiskuma vertéejuma skala un tas raksturojums
Zaudgjumi Skala Finansialo zaudéjumu raksturojums

Loti btiski zaud&umi 5 Virs 25% no kopgja budzeta
Lieli zaud&jumi 10-25% no kopg&ja budzeta
Vidgji lieli zaudgjumi 5-10% no kopgja budzeta
Nelieli zaudgjumi 1-5% no kopgja budzeta
Nebitiski zaudgjumi Lidz 1% no kopgja budzeta
Neattiecas uz konkréto Uzpémuma netiek veiktas darbibas, kas saistas ar §1
uzpémumu riska iestasanos
Avots: autores veidota
Analizg&jot iegiitos rezultatus, var secinat, ka kopgjais visu risku biitiskuma
modalais lielums ir 5 jeb visbiezak izveleta risku ietekmes pakape ir loti biitiski
zaud&jumi virs 25% no uzpnémuma kopgja budzeta, bet vidgja vertiba, kas
izteikta no visu risku biitiskuma vertgjuma modalajam veértibam, ir 3 jeb vidg&ji
riski biogazes razotn€s nes 5-10% uznémuma kopgja budzeta zaud&umus.

S =N
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Savukart risku iestaSanas iesp&jamibas modalais un vidgais limenis ir
homogeni, attiecigi 3 un 2.4 jeb risku iestasanas ir iesp&jama, tie varetu iestaties
gada laika.

Risku novértéjums, balles

Riski

m Riska iestaSanas iesp&jamiba m Riska nesto zaudgjumu bitiskums

Avots: autores veidots péc 2013. gada autores veikta risku novertejuma rezultatiem

9. att. Biogazes raZoSanas risku biitiskuma un riska iestaSanas
iespejamibas vertejums, skala no 1 Iidz S, 2013. gada apsekotajas biogazi
raZojoSajas saimniecibas Latvija.

Ekspertuprat butiskakie (9. attls) bijusi tris razosanas, lielaka dala jeb tr1s
ipasuma un divi politisko risku grupas riski. No razoSanas risku grupas:
kogeneracijas iekartu darbibas problémas (R4); sarazotas gazes izmantoSanas
trauc€jumi (R5) un savienojuma ar valsts elektribas sadales tiklu traucgjumi
(R6). No 1pasuma risku grupas: ugunsdro$ibas un zibensaizsardzibas risks (12);
finan3u resursu, t.sk. kreditu pieejamibas risks investicijam saimnieciba (I3) un
kreditsaistibu risks (esoSo saistibu segSanas problémas) (I4). Bet no politisko
risku grupas par loti butiskiem atziti abi Saja grupa esoSie riski: izmainas
energgtikas politika (Poll) un siltumenergijas vai elektroenergijas iepirkuma
tarifu izmainas (Pol2).

Kopuma var secinat, ka $ads vert€§jums ir objektivi pamatots un minétie
riski sliktakaja to iestaSanas scenarija varétu nest tik bitiskus zaudgjumus. Ta
ka biogazes razosana vél nav uzkrata ilggad€ja pieredze, pastav iesp€ja, ka
razotaji koncentr&jas uz ikdiena aktualam problémam, bet nav saskaruSies ar
vides un logistikas riskiem, kas var€tu iestaties talaka nakotng, lidz ar to
neapzinas $o risku ietekmes butiskumu. Nosakot risku iestasanas iesp&jamibu,
par riskiem ar vislielako iestasanas iesp&jamibu tika atziti abi politisko risku
grupas riski: izmaipas energgtikas politika un siltumenergijas vai
elektroenergijas iepirkuma tarifu izmainas. Tas ir negativs raditajs, jo atspogulo
politisko 1@émumu un likumdoSanas procesa nestabilitati Latvija. Objektivi
novertgjot biogazes razotn€m saistosie normativie akti un politiskie l&@mumi tik
biezi riskus nerada, tomér biogazes razoSanas joma iesaistitajiem augstaka
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limena vaditdjiem un specidlistiem ir §ads viedoklis. Sis vértgjums parada risku
novertésanas teorija atspoguloto risku subjektivitati ekspertu vertgjumos — ja
tiek izmantotas semi-kvantitativas un kvalitativas risku novertéSanas pieejas,
kuras dati tiek ieglti no ekspertu vert€§juma, jarekinas, ka eksperti izmanto
racionalas izvéles pieeju risku vert§jumam — racionalas izveles teorija veidojas
no pienémuma, ka cilveki ir sp&jigi rikoties stratégiski, saistot lémumus ar
sekam. (Jaeger et al., 2001, Renn et al., 2000) Tad&jadi tiek uzkrata pieredze
specifiska riska novertésanai, tomer negativie aspekti $ada vert€juma ir
subjektivitates un stereotipu ietekme ekspertu viedokli, uz specifisko risku
vertejumu parnesot uzkrato negativo pieredzi citas jomas.

Likumsakarigi biitiskuma un risku iestasanas iesp&jamibas vertgjuma risku
Itmenis (10. att€ls) augstakais bija politisko risku grupas riskiem, sasniedzot
vertibu 25 — §adi riski tiek uzskatiti par ekstrémiem riskiem un nekavégjoties
butu nepiecieSams veikt darbibas to vadibai. Tomér, ka autore iepriek§S mingja,
$aja gadfjuma konkr&tas grupas riski vairak liecina par subjektivitati ekspertu
vert§jumos un norada uz nestabilitati un neuzticibu politiskiem 1€mumiem
Latvija. Lai gan risku novertgjuma bridi (2013. gada februaris — aprilis)
atjaunojamas energijas razoSanas talaka atbalsta politika bija neskaidra,
promocijas darba autore nesaskatfja tiesiski pamatotas iespgjas ietekmét
sarazotas elektroenergijas iepirkuma tarifu biogazes razotném, kam jau noslégts
ligums par elektroenergijas realizaciju Ol ietvaros. 2013. gada otraja pusé
politiska retorika tika koncentréta uz jauna nodokla izveidei, ar kuru tiktu
aplikts atbalsts, kas subsidétas elektroenergijas raZotajiem tiek maksats OI
ietvaros. (Subsidétas elektroenergijas, 2013) Sada nodokla ieviesana samazina
razotaju realos ienakumus par sarazoto elektroenergiju un apstiprina raZotaju
bazas par izmainam atbalsta politikd un atbalsta apméra. Politiskie riski ir
saistiti arT ar sabiedribas un mediju pausto viedokli, kas atjaunojamas energijas
razotajiem ir bijis krasi mainigs un liela méra rezoné politiskas diskusijas,
tadgjadi palielinot bazas par iespgjamam atbalsta politikas izmainam. Politisko
risku ietekme $aja saimnieciskas darbibas virziena tik butiska ir arT tadel, ka
praktiski visi ienakumi no biogazes razoSanas ir atkarigi no noteikta Ol tarifa
un biogazes razotnu papildu ienakumu dala ir salidzinosi neliela.

Nakamais lielakais risku limena vért€jums ir razosanas risku grupai — 12.25,
kas atbilst bitiskiem riskiem, kam biitu javeic steidzami pasakumi risku
vadibai. Ari ipaSuma, personala un logistikas risku grupam, kuru riska limenis
ir robezas no 3.6 Iidz 7.75 un atbilst vid&ji butiskiem riskiem, blitu japievers
uzmaniba. Savukart vides risku grupai kopg@jais vertgjuma limenis ir 2,
ierindojot §1s grupas riskus pielaujamo risku grupa, Sadiem riskiem nav
nepiecieSama aktiva riciba to vadibai, javeic risku limena noveéroSana un, ja
nepiecieSams, profilakse. So riska grupu zemie riska limepa vértgjumi varétu
bt saistiti arT ar biogadzes razotnu neilgo darba pieredzi, ta ka $aja laika
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negadijumi konkrétajas risku grupas nav notikus$i, netiek apzinats So risku
potencialais butiskums. Tadel risku noveértg§jumu bilitu nepiecieSams veikt
atkartoti, pec ilgaka biogazes razotnu darbibas laika posma.

Riski

10 15 20 25
Risku novértéjums, balles

(=]
A9

Avots: autores veidots péc 2013. gada autores veikta risku novértéjuma rezultatiem

10. att. Biogazes raZoSanas risku biitiskuma Iimena vértéjums skala no
1 Iidz 25, 2013. gada apsekotajas biogazi raZojosajas saimniecibas Latvija.

Lai analizétu ekspertu vért§jumu viendabibu, autore aprékinaja ekspertu
sniegto risku limena veértgjumu vid&jas, maksimalas un minimalas vertibas
(11. attels), kas atspogulo ekspertu vértgjumu izkliedi risku lTmena vertejumam.
Lielaka izkliede vérojama razoSanas risku grupa, Saja grupa ir risks — sarazota
siltuma izmantoSanas traucgjumi, kas ir pielaujams un ta [imena vert&jums ir 1,
bet ir arT divi riski, kas ir noverteti ka ekstrémi ar riska [Tmena vertgjumu 20 —
kogeneracijas iekartu darbibas problémas un savienojuma ar valsts elektribas
sadales tiklu trauc&jumi. Sads vértgjums parada ekspertu iedzilinaganos katra
konkréta riska noveértésana un dod parliecibu par realas situacijas objektivu
atspogulojumu risku vertgjuma.
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Risku grupa
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Avots: autores veidots péc 2013. gada autores veikta risku novértéjuma rezultatiem

11. att. Biogazes raZoSanas riska grupu biitiskuma Iimena vertéjuma
izkliede skala no 1 Iidz 25, 2013. gada apsekotajas biogazi raZojosajas
saimniecibas Latvija.

Nosleédzosaja risku bloka jautajuma eksperti katram riskam piemeklgja
vispiemérotako risku vadibas instrumentu, izv€loties vienu no 5 piedavatiem:
A — riska apieSana (izvairiSanas), B — riska samazinasana, C — riska
uznems$anas, D — riska parnesana un E — dazadoSana.

legttie rezultati (12. att€ls) parada, ka ir verojamas saméra bitiskas
atSkiribas starp ekspertu ieteiktajam risku vadibas alternativam katrai no risku
grupam, pieméram, vides, personala un razoSanas riskus lielakoties ir ieteikts
samazinat, jo So risku samazinaSana biezi ir samé&ra vienkarsi veicama un ir
ekonomiski izdeviga.

Savukart pilnigi pretgjs vertejums ir politikas risku grupai, jo Sos riskus no
biogazes razotaja perspektivas nav iespgjas ietekmét un lidz ar to arT samazinat.
Tresa dala no respondentiem iesaka riska uzpemsanos, vienlidz daudz
respondentu iesaka saimniecibas aktivitaSu dazadoSanu, lidz ar to, pat ja ir
negativas izmainas energétikas politika, kas rada riskus biogazes razoSanai,
citas saimniecibas darbibas nozares palidzétu kompensét un amortizét raduSos
zaud&jumus.

Autoresprat, sads ekspertu viedoklis labi atspogulo praktiskas risku vadibas
iespgjas un parada, ka eksperti katrai risku grupai pieméro atSkirigus risku
vadibas panémienus, izvertgjot to potencialo efektivitati un izmantoSanas
iesp€jas specifisko risku vadibai.
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Avots: autores veidots pec 2013. gada autores veikta risku novértejuma rezultatiem

12. att. Biogazes raZoSanas riska vadibas alternativu vértéjuma struktiira
dalijjuma pa riska grupam, %, 2013. gada apsekotajas biogazi raZojoSajas
saimniecibas Latvija.

Risku noveértgjuma aptauja tika novertéti ar1 faktori, kas kave
uznémejdarbibas talaku attistibu, Sie faktori tika apkopoti 3 grupas —
ekonomiskie, politiskie un socialie jeb personibas ietekmes faktori:

— ekonomiskie ietekmes faktori ietver gan mikroekonomiskos, gan
makroekonomiskos faktorus, tadus ka cena, pieprasijums, telpu, iekartu
un darbinieku pieejamiba;

— politisko faktoru grupa ietver tadus faktorus, ka garantéto iepirkuma
tarifu apjomu un stabilitati, likumdoS8anas izmanas, elektroenergijas
razoSanas jaudu palielinasanas vai jaunu razoSanas iekartu ievieSanas
atlauju pieejamibu, valsts un ES atbalsta pieejamibu;

— socialo faktoru grupa ietver tadus faktorus ka uzp€mibas, zinaSanu un
informacijas triikumu. Socialie riski ir viena no vismazak pétitajam risku
grupam. Tie liela mera ir atkarigi no individa pieejas zinaSanam. Ta ka
pasu darbibas rezultata raditie (ieksgjie) riski biezi paliek nemanami,
sociala riska pozicija javeido, radot zinaSanu tiklus (networks of
knowledge) ar citiem individiem, kam ir plasaka pieeja nepiecieSamai
informacijai par riskiem. (Beck, 1992.)

Izvertejot faktorus, kas traucé uzpeémejdarbibas attistibu (4. tabula), autore

secina, ka biitiskako ietekmi uz uznémejdarbibas talako attistibu, ekspertuprat,

40



atstaj politiskie faktori. Tas apstiprina autores ieprieks uzsvérto normativo aktu
izmaingu gaidu un nestabilitates problematiku, ka arT uznémé&ju mazo ticibu
politiskajiem 1émumiem un to stabilitatei.
4. tabula
Uznéméjdarbibas talako attistibu traucéjoso faktoru apkopojums,
iedalijums un videjais vertejums skala no 0 Iidz 5, 2013. gada apsekotajas
biogazi raZojosajas saimniecibas Latvija
Faktori, kas trauce attistities uznémejdarbibai Faktoru Vertejums

grupa
Finansu resursu trikums Ekonomiskie
Telpu/ iekartu trikums
Pieprasijuma trikums péc sarazotas siltumenergijas
Sarazotas siltumenergijas cena
Pieprasijuma trikums p&c citas sarazotas produkcijas
(ja tada tiek razota)
Citas sarazotas produkcijas cena (ja tada tiek razota)
Darbinieku trikums

Vidéjais ekonomisko faktoru vertejums:
Garanteto iepirkuma tarifu apmers Politiskie
Garantéto iepirkuma tarifu izmainas (nestabilitate)
Likumdo$anas izmainas
Atlauju pieejamiba
ES atbalsta pieejamiba investicijam saimnieciba
Valsts atbalsts saimnieciskajai darbibai (subsidijas u.c.)
Videjais politisko faktoru vertejums:
Uznémibas trikums Socialie
Zinasanu un informacijas trikums par uznéméjdarbibas
attistibas iesp&jam

Vidéjais socialo faktoru vertejums:
Avots: autores veidota péc 2013. gada autores veikta risku noveértejuma rezultatiem

N W[N] |

W | N

N
~

YT TP IV IV [V (VN RV K9

N
n

Risku noverteSanas aptauja iegttie rezultati atspogulo likumdosanas un
politisko risku un ietekmes faktoru nozimi uzp€méjdarbiba un tas talaka
attisttba. Neradot stabilu, sakartotu un paredzamu nozares politiku,
uznéméejdarbiba, ekspertuprat, ir paklauta Joti biitiskiem riskiem.

Sads vertejums parada ari sektora atkaribu no politiskiem lémumiem, jo §1
nozare sanem valsts un starptautisku atbalstu divu atbalsta mehanismu veida —
ES atbalstu investicijam un paaugstinatus elektroenergijas iepirkuma tarifus par
sarazoto elektroenergiju Ol ietvaros, turklat sektora var uzsakt darbibu, tikai
sanemot Ekonomikas ministrijas izsniegtas elektroenergijas raZoSanas jaudu
palielinasanas atlaujas vai jaunu razoSanas iekartu ievieSanas atlaujas
(2009. gada 11. augusta MK noteikumi Nr. 883), Iidz ar to arT biogazes
razoSanas sektora uzpe@mumu darbiba ir butiski atkariga no politiskajam
nostadném, kas Sobrid ir neskaidras.
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4.2. Nestriktu lielumu lietojums risku novértéjuma skaitlisko
veértibu aprekina

Autore izmanto nestrikto kopu teoriju (fuzzy set theory), lai iegtto
lingvistisko risku novert€§jumu péc divam pazimém - iesp&amibas un
butiskuma, izteiktu ar nestriktiem lielumiem, tada veida iegiitas risku
novertéjuma vertibas tiek skaitliski formulétas ar nestrikto lieclumu vértibam un
var tikt izmantotas talakaja dinamiskaja modelésana. Par piemérotako nestriktas
funkcijas veidu ir izvéléta triangulara nestrikta funkcija. ST funkcija izvéléta
tadel, ka ir piemérota konkréto piecu pakapju lingvistisko mainigo att€loSanai
un veiksmigi izmantojama vienkarSu lingvistisko mainigo interpretaciju
veidosanai. (Torfi et al., 2010) Ta ka defazifikacijas skaitli tiek apré€kinati no
risku iesp&jamibas un biutiskuma vertibam, atbilstosi ekspertu veiktajam risku
novert§jumam tie atspogulo ieprieks raksturoto risku veért€jumu. legttas risku
Iimena skaitliskas vertibas talak tiek izmantotas dinamiskaja model&Sana,
integr&jot tas modeletaja biogazes razosanas procesa ka stohastiskus mainigos
ar normalu sadalijumu.

5. DINAMISKAS MODELESANAS LIETOJUMS RISKU
IETEKMES NOVERTESANAI BIOGAZES RAZOSANA
LAUKU SAIMNIECIBA

Nodalas saturs darba aiznem 26 Ipp., kuras ietilpst 6 tabulas un 17 attéli.

Nodala izklastita dinamisko modeli ar integrétiem biogazes razoSanas
procesu ietekm&josiem risku faktoriem izveide un aprobacija, ka arT biogazes
razosanas ienakumu izmainu aprékins peéc SEN ievieSanas.

Nodala izvirzita téze: risku ietekmes integrésana biogdzes razoSanas
dinamiskaja modell tuvina modelesanas gaita iegiito rezultatu atbilstibu realas
sistemas darbibai, tadéjadi uzlabojot modeja izmantoSanu prognozesand.

5.1. Dinamiska modelé$ana un tas lietojums risku vadiba

Autores skatTjuma biogazes razoSana uztverama ka integréta saimniecibas
razoSanas cikla dala, tadel saimnieciba, kas razo biogazi, tick apskatita no
sisttmu teorijas perspektivas (Blumberga et al, 2010, Skyttner, 2001,
Von Bertalanffy, 1972, Ackoff, 1981), sisttmisko pieeju un saimniecibas
darbibas procesu saistibu autore ir att€lojusi ar dinamisko model€Sanu,
izveidojot lauku saimniecibas, kas razo biogazi, darbibas modeli.

Autores veidotaja dinamiskaja modeli tiek atainots biogazes razoSanas
process lauku saimnieciba, ietverot riskus, kas rodas biogazes razoSanas
procesa. Hipot&tiski biogazes razoSanas sist€ma tiek defingta atbilstosi ekspertu
aptauju rezultatiem un grafiski att€lota biogazes razosanas no lauksaimniecibas
biomasas modela struktirshéma 13. attela. Taja redzams biogazes raZoSanas
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procesa dalfjums 4 blokos: pirmais bloks ietver biomasas razoSanu no
augkopibas un lopkopibas izcelsmes produktiem, ka arT atkritumiem. Otrais
bloks ietver biogazes razoSanu un kogeneraciju, kuras rezultatda rodas
siltumenergija un elektroenergija, kas talak pariet treSaja — kopgjo ienakumu
bloka. Papildu elektroenergijai un siltumenergijai ienakumus dod arT digestats,
kas veidojas biogazes razoSanas procesa. Bet ceturtais bloks ietver visus
biogazes procesu ietekmé&joSos riskus un iespaido atseviSkus procesus visos
pargjos blokos.

Digestats

T—

(Biogz‘azes raioganaJ—)[ Kogeneracija

A t A

Elektroenergija I .
Kopgjie ienakumi no:

elektroenergijas;
siltumenergijas;
digestata

Siltumenergija

Biomasas razosana

| | A 4

Augkopiba
(skabbariba, zalmasa,

graudi)

Atkritumi un atlikumi
no primaras razofanas
un parstrades

Lopkopiba (kutsmésli,
skidrm@sli)

Avots: autores veidots

13. att. Biogazes raZoSanas no lauksaimniecibas biomasas modela
struktiirshéma.

Biogazes razoSanas struktiirshéma sniedz priekSstatu par analiz€jamas
sisttmas uzbiivi un nosacijumiem, p&c kadiem sist€mas darbojas, kas lauj
noslégt modela formulésanu, izvirzot modela mérki un dinamisko hipotézi.

Modela mérkis ir atainot sisttmu, kas paklauta dazada veida risku
ietekmei, un noteikt §is ietekmes biitiskumu kopuma un atseviskam risku
grupam.

Hipotéze: risku ieklausana dinamiskaja modelt palielina ta stohastiskumu
un modeli tuvina realam biogazes razoSanas procesam.

5.2. Biogazes razosanas LLU MPS ,,Vecauce” dinamiska modela izstrade

Autore modeléSanai izmantojusi vairakus datu ieguves avotus. Galvenokart
izmantoti LLU MPS , Vecauce” biogazes razoSanas procesa kvantitativie
raditaji: sakot no biomasas sagatavoSanas — augkopibas biomasas audz€Sanas
un lopkopibas biomasas, aprékinot Skidrmeslu daudzumu. Vairakas no
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teorgtiskajam vertibam, kas nosaka biogazes razoSanas procesu, pieméram,
biogazes iznakums no konkréta biomasas veida, energijas iznakums, ka ari
elektroenergijas un siltuma energijas raZoSanas struktira iegfita, apkopojot
teorétisko informaciju par Siem procesiem. Risku Itmena vertibas ir aprékinatas
balstoties uz ekspertu aptauja iegiitajiem rezultatiem. Papildus LLU MPS
,,Vecauce’’ izmantotajam biomasam, modeli ietverta arT atkritumu izmantoSana
biogazes ieguvei. Biogazes razotnes elektriska jauda ir 260 kW, un siltuma
jauda — 310 kWg;,. Izveidotais modelis (14. att€ls) sastav no divam plismam —
biogazes razoSanas, kas tiek uzkrata ka biogaze, un kogeneracijas, kas tiek
uzkrata ka energija. Biogazes razoSanas plisma ir saistita ar modeli izmantoto
biomasu mainigajiem, to likmém un digestata iznakumu, ka ar1 ar personala,
razoSanas un vides riskiem. Savukart kogeneracijas pliisma ir saistita ar
biomasas iznakumu un nosaka elektroenergijas un siltumenergijas iznakumu,
pardoSanas cenu un kopgjos ienakumus, tapat ka ieprieksgja, ar1 §1 plisma ir
saistTta ar personala, raZoSanas un politikas riskiem.

Augkopibas izcelsmes biomasas aprékinam veikta lineara optimizacija.
Nemts véra, ka augkopibas nozare vispirms nodroSina lopkopibas nozari ar
lopbaribu, t.i., ar biomasu skabbaribai un skabsienam. Tapat augkopiba
nodro§ina biogazes razoSanas iekartu ar biomasu no kukuriizas un zalajiem.
Pargja briva aramzemes platiba tiek izmantota graudu un rapSa audzeSanai.
Aramzemes izmatoSanas optimizaciju veic ar linearas optimizacijas uzdevumu:
atrast tadas binara mainiga x;;, vertibas, ja ir zinamas ¢-aja gada i- nogabald j-
tas kulttiras raziba a;;;, produkcijas vienibas cena c;j, nogabala platiba l;¢, lai
kopgjie ienakumi z no augkopibas biitu maksimali

n m T
z = Z Z Z Coy @y Ly x5 —  max

i=1 j=1 =1

Pie nosacijumiem

nom . e — e e g . . —_
>Nalx, 24, t=123..T tieck nodroSinats minimalais pieprasijums
i=1 j=1

p&c augkopibas produkcijas;

irvije =

il « <. aramzemes ierobeZojums t-qja gada, kur L, — aramzemes
i=l

kopplatiba t-aja gada;

ZT:x <2%(T/3) ierobezojums uz augkopibas kultiiras mainu i-aj@ nogabala
ijt =
t=1

vismaz ik p&c 3 gadiem;
1,jat — aja gada, i — aja nogabala iesés j — to kultiru
Xijt = {

0 — pretéja gadijuma
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Vajadzibu péc j-tas augkopibas produkcijas f-gja gada — 4, nosaka

nepiecieSamiba pec lopbaribas un biogazes razoSana, kas tiek modeléta
dinamiskaja modeli. Biomasas daudzums, kas nepiecieSams biogazes raZzoSanai,
var tikt piegadats pe&c vajadzibas, palielinot vai nu kukuriizas s€jplatibas vai
zalaju sgjplatibas, tom@r prioritars ir slaucamo govju nodro§inajums ar
nepieciesamo baribu.

Megslu daudzumu determin€ govju skaits slaucamo govju kompleksa, MPS
,Vecauce” tas ir 500 slaucamas govis, nemot véra LLU MPS ,,Vecauce” datus,
biogazes razoSanai gada tiek izmantotas 14 600 t Skidrméslu un 300 t
kiitsmeslu.

Biomasas sadalijums biogazes razosanai modell ir ietverts atbilstosi LLU
MPS ,,Vecauce” vid&ji gada izmantotajam biomasas apjomam un struktiirai,
autore to ir salidzindjusi ar A.Kalnina (2009) un K. Nagla-Liepas (2013)
ieteikto biomasas apjomu un struktiiru, secinot, ka praktiski izmantotais
biomasas sadalfjums ir tuvs optimalajam. Katrai no izmantotajam biomasam
tiek pieSkirta biogazes iznakuma likme ar normalo sadalfjumu, kas tiek
apreékinata ka vidgja veértiba no vairakam literatira sastopamam likmém
(Kalninsg, 2009, Dubrovskis, 212, Bioenergijas tehnologijas, 2011), bet normalo
sadalfjumu nosaka no biogazes iznakuma iegltajam vertibam aprekinata
standartnovirze.

Biogazes razoSanas procesam seko kogeneracijas process, ko ietekmé
biogazes razoSanas apjoms un energétiska vértiba, kuru savukart nosaka metana
saturs biogaz€. Zinatniskaja literatura (Kalnins, 2009, Bioenergijas
tehnologijas, 2011) atspogulotais metana saturs modeli izmantotajam
biomasam svarstas no 52 lidz 60%, lidz ar to no viena kubikmetra biogazes
iespgjams sarazot vid&ji 5.5 kWh energijas. Ta ka energijas iznakums var biit
mainigs atkariba no izmantotas biomasas un metana satura taja, modelt
energijas iznakuma likmei ir pieskirts normalais sadalijums ar standartnovirzi
0.2 kWh/m'.

Risku integrésanai kop€ja dinamiskaja modell imit&taja biogazes razo$anas
procesa izveidoti tris scenariji:

A0 — ieklauta visu risku ietekme;

Al — ieklauta tikai politisko risku ietekme;

A2 — nav icklauta risku ietekme.

Sadu scenariju paredze$ana un modeléSana atspogulo kopgjo risku un
atsevisku risku grupu ietekmi uz saimnieciskas darbibas rezultatiem, laujot
novertét potencialo risku ietekmi un racionalak izve€leties risku vadibas
alternativas. Papildus risku ietekmes scenarijiem, modeli pievienoti divi SEN
likmes apméra scendriji 5 un 10 procentu SEN likmei. Sos scenarijus, pretgji
risku ietekmes scenarijiem ir iesp&jams parslégt, katra simulacija izve€loties
vienu no likmes apme&riem.
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Avots: autores veidots
14. att. Biogazes raZoSanas dinamiska modela plismas diagramma.
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Veicot modela validaciju salidzinati modela rezultati ar diviem realas
sistémas raditajiem — sarazoto un Ol ietvaros realizéto elektroenergiju
2012. gada, kWh/gada un iendkumus no tas. Sie raditaji validacijai izveléti, jo
tie tiek visprecizak uzskaititi, pardodot elektroenergiju OI ietvaros. Analiz&jot
ieglitos rezultatus, var secinat, ka pirmaja modeléSanas gada visprecizakie
rezultati iegliti no A2 scenarija, kas neietver risku ietekmi, §1 scenarija nobide
no realas sistémas rezultatiem ir tikai par 2%, analiz€jot abus parametrus, bet
talaka modeléSanas procesa, atbilstosi dinamiskajai hipotezei, Sis scenarijs dod
parak optimistiskus rezultatus, kas butiski atSkiras no bazes rezultatiem.
Savukart scenarijiem, kuros ietverti riski, sakotngji ietekme Skiet licla, bet ta ir
ietverta ka mainigais ar normalu sadaltfjumu, tade] to izmainas jaanalizg ilgaka
perioda. Lidz ar to var secinat, ka modelis ir izmantojams prognozesana un
kopuma dod ticamus rezultatus, kas, Tpasi ievert€jot atsevisku risku ietekmi, var
tikt maksimali pietuvinati realajai sistemai

5.3. Dinamiskaja modeleSana iegiitie rezultati un to analize

No iegutajiem dinamiska modela rezultatiem tika analiz€tas biomasas
razo$anas apjoma izmainas un model iegiitie ekonomiskie raditaji — ienakumi
no elektroenergijas, siltumenergijas, digestata un kopgjie ienakumi. Ta ka
vairaki stohastiskie mainigie modeli rada ieglito rezultatu izmainas katra
simulacijas reizg, lai noteiktu ieglito rezultatu vidgjas vertibas un izkliedes
robezas, autore apkopoja simulacijas rezultatus 97 simulacijas reizém.

400000

350000 —

300000 j/“. O .|
250000 —F

§ 200000 =
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Avots: autores veidots
15. att. Videjie ienakumi no elektroenergijas pardoSanas modelt
ietvertajiem tris (A0..A2) scenarijiem, LVL/ gada, N=97.
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15. att€ls atspogulo vid&jos ienakumus no elektroenergijas pardoSanas
model ietvertajiem trTs scenarijiem. Sim parametram augstakie vidgjie rezultati
sasniegti A2 scenarija, bet lielaka rezultatu izkliede novérojama Al scenarija,
kura minimala robeza sasniedz AO scenarija rezultatu vid&jo Iltmeni, bet
maksimala robeza parsniedz gan A2 scenarija rezultatu vidgjo, gan maksimalo
limeni. Analizgjot vidgjos kopgjos ienakumus no realizétas elektroenergijas,
siltumenergijas un digestata (16. attéls), var secinat, ka, lidzigi ka 15. att€la
atspogulotajiem rezultatiem, zemakie rezultati ir scenarijam AO, scenarijs Al
parada svarstigus rezultatus, bet scenarijam A2 v€rojama lielaka rezultatu
homogenitate un vidgji augstakie rezultati. Al scenarija rezultati abos
gadijumos var bt skaidrojami ar to, ka Sos raditajus ietekmé& politiskie riski,
kam péc ekspertu vertgjuma ir liela ietekme, $ie riski tiek ieklauti modelr ka
mainigais ar normalu sadalifjumu, lidz ar to var pienemt, ka gadi, kad raditajs
strauji samazinds, ir periodi, kad risks stajas speka ar maksimalo mainigaja
ieklauto vertibu, veidojot lielu izkliedi aprékinatajos vid&jos rezultatos, kas
principa atbilst modela hipotgzei.
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Avots: autores veidots
16. att. Videjie kopéjie ienakumi modeli ietvertajiem tris (A0..A2)
scenarijiem, LVL/ gada, N=97.

Kopuma var secinat, ka risku ietekmes ieklauSana dinamiskaja modelt
pazemina iegiitos rezultatus, pietuvinot modeli realajiem razoSanas rezultatiem
saimnieciba. Riski modell ir ieklauti ka stohastiski lielumi ar normalu
sadalfjumu, to parametri (vidgja vertiba un standartnovirze) iegiiti no ekspertu
veikta risku novertgjuma. Tap&c, mainot Sos koeficientus, iespgjams prognozet
saimniecibas darbibas rezultatus un to saistibu ar pastavosajiem riskiem.
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Redzot potencialo zaud&jumu vai negtitas pelpas apméru, sekmigak iesp&jams
izvéleties risku talakas vadibas alternativas un izsvért, kurus no riskiem
atmaksajas parnest (piemeram, apdroSinat) vai samazinat, bet kurus rentablak ir
uznemties un rékinaties ar potencialajam risku iestaSanas sekam.

5.4. Biogazes raZoSanas attistibas perspektivas un riski Latvija

Biogazes razoSanas attistibas perspektivas galvenokart ir atkarigas no
talakas ES un Latvija stenotas energijas politikas un razotajiem pieejamajiem
atbalsta instrumentiem. Lai izvert€tu potencialas attistibas perspektivas, autore
izstradaja tris biogazes atbalsta koncepcijas (17. attels): 1. koncepcija —
maksimala elektroenergijas ieguve; 2. koncepcija — maksimala iegltas
elektroenergijas un siltumenergijas izmanto$ana un 3. Kkoncepcija -
bioekonomika un ilgtsp&jigas energijas ieguve.

ES un ionala politiska pla

1. koncepcija: maksimala
elektroenergijas ieguve
Lidz3in&a nacionala [iment
veidota atbalsta politika —
atbalsts atkarTgs no sarazota
elektroenergijas apjoma

Specifiskie atbalsta mehanismi:
- garantéts elektroenergijas
iepirkuma apjoms;

- garantéta elektroenergijas
iepirkuma summa;

- atbrivo$ana no elektroenergijas
nodok]a no atjaunojamiem
resursiem razotai elektroenergijai

Biogazes razotnes veids:
no biogazes maksimali daudz
razo elektroenergiju, audze/
iepérk biomasu ar augstu gazes
iznakumu, razotnes izvietojumam
nav saistibas ar citam razotném/
apdzivotu vietu tuvumu

Avots: autores veidots

2. koncepcija:
maksimala energijas izmantoSana
Atbalsts atkarigs gan no sarazota
un lietderigi izmantota
elektroenergijas, gan
siltumenergijas apjoma

Specifiskie atbalsta mehanismi:
- papildus atbalsta pieejamiba/ SEN
atvieglojumi razotn&m, kas lietderigi
izmanto saraZzoto siltumenergiju;
- atbalsts investicijam siltumenergijas
izmanto3anas iesp&ju izveidei.
- 1. koncepcija minéto atbalsta veidu
diferencésana par labu 2. koncepcija
raksturotajam razotném.

Biogazes razotnes veids:
biogazes stacijas izvietotas pie
apdzivotam vietam/ citam razosanas
&kam siltumenergijas izmanto3ana.
Razotném, kas sakotngji nav tikusas
saistitas ar citam &kam, nepiecieSams
veidot siltuma izmanto$anas avotus

Riski

3. koncepcija: bioekonomika
un ilgispejigas energijas ieguve
Atbalsta sistéma koncentréta uz
lauksaimniecibas vai parstrades

atkritumproduktu
izmantoSanas motivésanu

Specifiskie atbalsta mehanismi:
- atbalsts investicijam $adu raZotnu
izveidei — nosakot izmantotas
biomasas struktiiru, razotnes atra$anas
vietu, energijas ieguves un
izmanto$anas efektivitati;
- 1. un 2. koncepcija minéto atbalsta
veidu diferencésana par labu 3.
koncepcija raksturotajam razotném;

Biogazes razotnes veids:
Razotnes integrétas daudznozaru
saimniecibas struktira, izvietotas pie
lieliem lopu kompleksiem/
lauksaimniecibas primaras produkcijas
parstrades uzpémumiem. Biomasas
izvéle veidota balstoties uz pieejamiem
lopkopibas un parstrades
atkritumproduktiem, papildinot tos ar
augkopibas biomasu. Siltums tiek
pilniba izmantots

17. att. Biogazes razoSanas atbalsta koncepcijas Latvija.
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Tresa koncepcija, autoresprat, vislabak raksturo ieteicamo talako atbalsta
politiku — atbalstu razotném, kas ir integrétas daudznozaru saimniecibas
struktiira, tas ir izvietotas pie lieliem lopu kompleksiem vai lauksaimniecibas
primaras produkcijas parstrades uznémumiem saimniecibas, kas vienkopus
apvieno ka augkopibu un lopkopibu ta arT produkcijas parstradi. Ta ka sadai
biomasas izvélei ir zemaks gazes iznakums un Iidz ar to samazinas arT iegttas
elektroenergijas un siltumenergijas apjoms, pardomati atbalsta mehanismi buitu
nepiecieSami augstakminétas biomasas izvéles motivésanai.

Lai gan lidzsingjie atbalsta instrumenti atbilst 1. koncepcija raksturotajiem,
jau Sobrid Latvija ir vairakas biogazes razotnes, kas darbojas atbilstosi 2. un
3. koncepcija atspogulotajiem biogazes razotnu darbibas veidiem. Tomér,
planojot turpmako atbalsta politiku, btitu janem véra, ka ne visas raZotnes bis
sp&jigas adaptét razoSanu izmainam atbalsta politika. Ja ir iesp&ama
1. koncepcijai atbilstosu raZzotnu pielagosana 2. koncepcija min€tajiem darbibas
parametriem, tad vairakos gadijumos praktiski neiesp&jama ir to darbibas maina
atbilstosi 3. koncepcija atbalstitajai darbibai. Tade] svarigi ir nodroSinat jau
darbojoSos razotnu tiesisko palavibu, piemérota atbalsta mehanismu stabilitati
un nemainigus atbalsta sanemS$anas nosacijumus, savukart atbalsta politikas
izmainas attiecinat uz razotném, kas vél nav uzsakusas razosanu.

Biogazes razotaju lielaka ienakumu dala veidojas no ienakumiem, kas giiti,
pardodot elektroenergiju Ol ietvaros. Tade] arT lielakie riski biogazes raZzoSanas
attistibai saistas ar izmainam atbalsta politika un OI tarifu apméra. TieSi Sos
riskus par bitiskakajiem uzskatfja biogazes razotaji risku novertgjuma, kas
atspogulots promocijas darba 4. nodala. Minétas risku prognozes istenojusas no
2014. gada 1. janvara, saskana ar 2013. gada 17. septembr1 MK atbalstita SEN
ieviesanu, ar kuru aplikts atbalsts, kas subsidétas elektribas razotajiem tiek
maksats Ol ietvaros. (Subsidétas elektroenergijas..., 2013) Kopuma $ada
nodokla izveide samazina OIK slogu elektroenergijas patérétajiem, bet lidz ar
to samazina ienakumus arT atjaunojamas energijas razotajiem. Lai noteiktu SEN
piemérosanas ietekmi uz biogazes razotajiem, autore aprékindja izmainas
planotaja atbalsta apjoma péc 10% nodokla piem&rosanas. 5% likme visiem
razotajiem netika aprékinata, jo attiecas uz atseviS$kiem razotajiem, kas izpilda
Subsidétas elektroenergijas nodokla 5.4. panta prasibas. Saskana ar ieglitajiem
aprekina rezultatiem péc 10% SEN likmes piemérosanas vidEjais atbalsts
samazinasies no 0.104 LVL uz 0.094 LVL uz kWh. Kopgjais atbalsta apmérs
samazinasies par 2.2 milj. LVL, bet vid&jais atbalsts uz vienu razotni — par
58.6 tukst. LVL. Biutiskaka finansiala ietekme no atbalsta samazinaSanas
noverojama lielakajam biogazes razotnem — SIA ,,Getlini EKO” ieneémumi
samazinasies par 276 tiikst. LVL, bet SIA ,,Agro Iecava’’ par 140 tukst. LVL.
Kopgjie planotie ienakumi valsts budzeta no SEN laika posma 2014.—
2017. gads ir planoti 105.6 milj. LVL apméra (2014. gada — 24.0 milj. LVL;
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2015. gada. — 25.9 milj. LVL; 2016. gada — 27.9 milj. LVL; 2017. gada —
27.9 milj. LVL). (Komplekss risinajums.., 2013)

Sis nodoklu izmainas atvieglo patérétaju maksajumus par elektroenergiju,
bet viennozimigi samazina uzp@méju motivaciju uzsakt vai paplaSinat
atjaunojamas energijas resursu izmantoSanu elektroenergijas razo$anai. Turklat
rada precedentu elektroenergijas raZotaju ienakumu samazinaSanai,
nesamazinot Ol tarifus, Iidz ar to pastiprina nedros§ibu par turpmakajiem
politiskajiem 1émumiem, jo nodokla likme ir salidzino$i viegli mainama un no
razotaju perspektivas nav kontrol&jama, pretgji Ol, kura ietvaros tiek slégts
ligums par elektroenergijas realizaciju.

Ta ka ienémumi no elektroenergijas realizacijas samazinasies, autore
aprekinaja, kadi ir maksimalie ienémumi, ko biogazes razotaji var giit no
1 MW, raZojot un realizgjot elektroenergiju, siltumenergiju, ka ar digestatu. Ta
ka biogazes razotajiem var tikt piemérota ka 10%, ta 5% SEN likme, aprekini
izdariti abam §tm likm&m. 10% SEN piemérosana uz 1 MW razoSanas jaudas
razotajiem gada samazina ienakumus par 83.2 tukst. LVL, bet 5% SEN likmes
pieméroSana — par 41.6 tikst. LVL. P&c autores aprékiniem (5. tabula), nemot
véra LLU MPS ,,Vecauce’’ razotnes jaudu, tas ien€mumi p&c 10% SEN
piemérosanas samazinasies par 24 tikst. LVL un $So ienakumu samazinajumu
varétu kompenset, realizgot vai nu ap 27% taja sarazoto siltumenergiju
(669 600 kWh) vai ap 65% (11 tiikst. t) digestata. Savukart piemerojot 5% SEN
likmi, ienakumi samazinasies par 12 tikst. LVL, un to varétu kompensét,
realiz€jot vai nu ap 14% (347200 kWh) sarazoto siltumenergiju, vai ap
32% (5.9 tikst. t) digestata.

5. tabula
Iepémumi biogazes razotne LLU MPS ,,Vecauce”’

TepEmumu avots Vienibas gada LLU Vidéjz'l' cena par 1| Kopgjie iel,lénfumi,
MPS ,,Vecauce”’ vienibu LVL/gada

Elektroenergija, kWh 2 080 000 0.149 311584
Elektroenergija ar 10% SEN, kWh 2 080 000, 0.138 287248
Elektroenergija ar 5% SEN, kWh 2 080 000 0.144 299 416
Siltumenergija, kWh (55 %) 2 480 000 0.037 91 760
Digestats, t 18 450 2.1 38 745
Kopéjie ienakumi bez SEN 442 089
Kopéjie ienakumi ar 10% SEN 417753
Kopéjie ienakumi ar 10% SEN, bez digestata 379 008
10% SEN 24 336
Kopéjie ienakumi ar 5% SEN 429921
Kopéjie ienakumi ar 5% SEN, bez digestata 391176
5% SEN 12 168

Avots: autores veidota
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Precizaka SEN ietekme uz MPS ,,Vecauce’’ saimniecisko darbibu noteikta,
izmantojot autores izstradato dinamisko modeli. Taja ietverti IidzSingjie risku
Iimena scenariji un pievienoti divi SEN likmes apmeéra scenariji 5 un 10
procentu SEN likmei. Sos scendrijus, pretgji risku ietekmes scendrijiem ir
iespgjams parslégt, katra simulacija izveloties vienu no likmes apmé&riem. Ari
izveloties vienu no SEN likmes scenarijiem, modela rezultati tiek atspoguloti
visiem tris risku ietekmes scenarijiem — ar visu risku ietekmi, ar politisko risku
ietekmi un bez risku ietekmes.
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18. att. Videjie ienakumi no elektroenergijas pardoSanas péc SEN
pieméroSanas modeli ietvertajiem tris (A0..A2) scenarijiem,
LVL/ gada, N=97.

Analizgjot iegiitos vidgjos rezultatus (18. att.) autore secina, ka, kopuma
lielaku efektu uz modela rezultatiem atstaj risku ietekmes scenariji, nevis SEN
likmes piem&ro$ana un tas izmainas. Ta ka bez risku ietekmes scenarijiem
modelT ir arT citi stohastiski mainigie, nav v&rojams tiesi proporcionals
ienémumu samazindjums, samazinot atbalsta apméru, tomér ir verojama
tendence iendmumiem samazinaties. Sadi iegitie rezultati atspogulo izstradata
dinamiska modela sp&ju reagét uz papildus ieviestiem nosacijumiem, ka ari
sekmigi parada potencialo risku nesto zaud&jumu un SEN nesto zaud&jumu
proporciju — ta ka eksperti risku novertgjuma politisko risku grupai ir pieskirusi
augstu novert&jumu, $1s un art citu risku grupu ietekme uz modela rezultatiem ir
salidzinosi lielaka ka SEN ietekme. Lai gan arT SEN ievieSana biitu uzskatama
par politiska riska realizaciju, ta ietekme uz viena gada ienakumiem no
pardotas elektroenergijas nenesis ekspertu prognoz€tos zaud€jumus, tomer
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ilgtermina var ietekmet gan biogazes razotnu rentabilitati, gan palielinat bazas
par turpmakas energétikas politikas realizaciju, tas instrumentiem un 8o
instrumentu paredzamibu.

A1l turpmaka biogazes razoSanas attistiba, autoresprat, tiks fokuseta uz
sarazotas siltumenergijas izmantoSanas maksimize$anu, par ko liecina ari EM
izstradataja informativaja zinojuma ,,Komplekss risindgjums elektroenergijas
tirgus problematikai” pausta informacija (Komplekss risinajums.., 2013), ka ar1
uz atkritumproduktu un razosanas atlikumu maksimalu izmantoSanu biogazes
razoSana. Lidz ar to jaunu biogazes razotnu celtnieciba, ja tiks atsakta tiesibu
pieskirSana pardot elektroenergiju Ol ietvaros saskana ar 2010. gada 16. marta
MK noteikumiem Nr. 262 un 2009. gada 10. marta MK noteikumiem Nr. 221,
kas Sobrid ir apturéta Iidz 2016. gadam, butu 1paSi atbalstama, planojot
biogazes staciju pie parstrades uznémumiem un lieliem lopu, Tpasi ctikkopibas
un putnkopibas, kompleksiem, tadgjadi par galveno prioritati izvirzot nevis
elektroenergijas razoSanu, bet bioekonomikas principu ievéro$anu un méslu un
razosanas atkritumu problému risinasanu.

GALVENIE SECINAJUMI

Zinatniskaja literatira sastopamas vairakas risku defingSanas pieejas,
piemérotaka risku definicija lauksaimniecibas izcelsmes risku vadibai ietver
divu risku Itmena noteikSanas komponentu kombinaciju: riska iestasanas
iesp&jamibu un riska iestasanas seku nesto zaud&umu butiskumu.

Lauksaimniecibu ietekm& dazadi riski un to izcelsme ir daudzveidigaka
neka citas nozar€s, autores pétljuma risku novert€Sanas sisttma risku
novertésanai biogazes razosana no lauksaimniecibas izcelsmes biomasas 24
ietvertie riski tiek daliti 6 pamatgrupas — raZoSanas, personala, logistikas,
vides, Tpasuma un politikas riski.

Sakot no 20. gadsimta beigam lidz $im bridim ir aktualiz&ta energijas
resursu ilgtsp&ja — izsikstoSo energijas resursu pakapeniska aizvieto$ana ar
atjaunojamiem un energijas izmantoSanas efektivitates paaugstinasana.
Atbalsts atjaunojamo resursu izmantosanai ir kluvis par svarigu ES politikas
sastavdalu un konkretiz€ts ES un ES dalibvalstu nacionalajas politiskajas
nostadnés.

ES un Latvijas energétikas sektora tiesiskajos dokumentos tiek uzsvérta
nepiecieSamiba razot konkur&tsp&jigu, ilgtsp&igu un droSu energiju,
biogazes razosana akcent€jot nepiecieSamibu lauksaimniecibas izcelsmes
biomasu kombinét ar lauksaimniecibas blakusproduktiem un atkritumiem,
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tadgjadi mazinot energijas un partikas razoSanas konkurenci, ka ari
lietderigi izmantojot kogeneracija razoto siltumenergiju.

Biogazes izmantoSanai energijas raZoSana, salidzinot ar citu atjaunojamo
energijas resursu izmantoSanu, ir salidzinoSi vairak pozitivo efektu. Tas
izmantoSana ne tikai palidz 1stenot noteiktos politiskos mérkus atjaunojamo
resursu izmanto$ana energijas razo$anai, bet ari var dot ieguldijumu lauku
saimniecibu darbibas parveide atbilstosi bioekonomikas un ilgtsp&jigas
razoSanas principiem. Biogazes razosanas kritika visbiezak tiek saistita ar
augsto iegiitas elektroenergijas cenu, ko Sobrid kompensé patérétd;i,
maksajot OIK, tas atstdj ietekmi uz Latvijas tautsaimniecibas konkur&tsp&ju.
Biogazes razoSana turklat var saasinat konkurenci uz LIZ izmanto$anu
lopbaribas un partikas razosana.

Latvija 2013. gada biogaze tiek razota 38 biogazes razotnés (ietverot tikai
tas razotnes, kas 2012. gada ir realizgjusas sarazoto elektroenergiju OI
ietvaros), 6 no tam razo biogazi no sadzives atkritumiem vai notekiidenu
dupam, bet 32 izmanto lauksaimniecibas izcelsmes biomasu, dazkart to
kombingjot ar lauksaimniecibas vai organiskiem parstrades atkritumiem.

Risku novertesanas aptauja iegitie rezultati atspogulo likumdosanas un
politisko faktoru nozimi uznéméjdarbiba un tas talaka attistiba. Augstakais
risku ITmenis tika iegits politisko risku grupas riskiem, sasniedzot vertibu
25, tas norada uz politisko nestabilitati un neuzticibu politiskiem [@mumiem
Latvija. Neradot stabilu, sakartotu un paredzamu nozares politiku,
uznéméjdarbiba, ekspertuprat, ir paklauta ekstrémiem riskiem. Sads
verte§jums parada ar1 sektora lielo atkaribu no politiskiem lémumiem
vesturiski izveidotas atbalsta sisteémas dgl.

Izvertgjot risku vadibas alternativas katrai no risku grupam, verojamas
saméra bitiskas — vides, personala un razoSanas riskus lielakoties tiek
ieteikts samazinat, jo So risku samazinaSana biezi ir samera vienkarsi
veicama un ir ekonomiski izdeviga, savukart pilnigi pret€js vert€jums ir
politisko risku grupai, jo Sos riskus no biogazes razotaja perspektivas nav
iespgjas ietekmét. Politiskas grupas risku vadibai tresa dala ekspertu iesaka
riska uzpemsanos, vienlidz daudz ekspertu iesaka saimniecibas aktivitasu
dazadoSanu.

Novertgjot faktorus, kas traucé uznéméjdarbibas attistibu, konstatéts, ka
bitiskako ietekmi uz uznéméjdarbibas talako attistibu, ekspertuprat, atstaj
politiskie faktori, liecinot par normativo aktu izmainu gaidu un
nestabilitates problematiku, ka arm uznémé&u mazo ticibu politiskajiem
lémumiem un to stabilitatei.
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10. Tuvakie rezultati realas sistemas (LLU MPS ,,Vecauce’’) ienakumiem no
elektroenergijas iegiiti no scenarija, kas ieklauj tikai politisko risku ietekmi.
Ietverot visu, ne tikai politisko risku ietekmi, modeli iegttie rezultati ir
parak zemi un attalinas no realas sist€mas rezultatiem.

11. Defingjot tris biogazes razoSanas atbalsta koncepcijas, var secinat, ka
lidzSingja biogazes atbalsta politika tika veidota atbilsto$i pirmajai
koncepcijai — maksimalai elektroenergijas ieguvei, bet analiz€jot SEN
likmju diferencéSanas prasibas, veérojama pareja no pirmas uz otro un treso
atbalsta koncepciju — maksimalu iegiitas elektroenergijas un siltumenergijas
izmanto$anu, k3 ar1 bioekonomiku un ilgtsp&jigas energijas raZoSanu.

PROBLEMAS UN TO RISINAJUMI

1. problema

Biogazes razoSanas kritika visbiezak tiek saistita ar augsto iegiitas
elektroenergijas cenu, ko Sobrid kompensé patérétaji, maksajot OIK, tas atstdj
ietekmi uz Latvijas tautsaimniecibas konkur&tsp&ju. Biogazes razosana turklat
var saasinat konkurenci uz LIZ izmantoSanu lopbaribas un partikas razoSana.

Priekslikumi problémas risinasanai

1.

EM, planojot turpmako atbalsta politiku biogazes razoSanai, japievers
uzmaniba atbalsta mehanismu izveidei, kas veicina tadas energijas
razoSanu, kas raZota, lielakoties izmantojot viet€jas izcelsmes
lauksaimniecibas un mezsaimniecibas parpalikumus, saistito un
parstrades nozaru blakusproduktus, ka ar1 organiskos atkritumus,
turklat lietderigi izmantojot ne tikai kogeneracijas procesa sarazoto
elektroenergiju, bet ar siltumenergiju.

EM nacionalos un ES atbalsta instrumentus jaunu biogazes raZotnu
celtniecibai novirzit atbalstam jaunu biogazes staciju izveidei pie
parstrades uzpémumiem un lieliem lopu, ipaSi cikkopibas un
putnkopibas, kompleksiem, tadgjadi par galveno prioritati izvirzot
nevis elektroenergijas razoSanu, bet bioekonomikas principu
ievérosanu, ka arT méslu un razoSanas atkritumu utilizacijas problemu
risinasanu.

2. problema

Nacionala atjaunojamo energoresursu veicinaSanas politika ir neskaidra,
gan EM, gan starp ieinteres€tajam pusém notiek diskusijas par politikas talaku
attistibu, kas rada nestabilitati un neticibu turpmakiem politiskiem lemumiem.
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Priekslikumi problémas risinasanai

1.

EM izstradat atjaunojamas energijas izmantoSanas politisko ietvaru,
kas skaidri paraditu atbalsta prioritates un turpmakos atbalsta
mehanismus.

EM planojot energijas politikas, t.sk. atbalsta mehanismu (OI tarifu)
izmainas un diskut§jot par tam, ieverot tiesiskas palavibas principu
attieciba pret uznémumiem kas jau darbojas ka elektroenergijas
razotaji un pardod elektroenergiju OI ietvaros.

3. probléma
Riski var bitiski ietekm@t saimnieciskas darbibas raditajus, bet biogazes
razotaju limenT to ietekme netiek pilniba noverteta.

Priekslikumi problémas risinasanai

1.

Biogazes razotajiem veikt risku identifikaciju, novertésanu un regularus
risku vadibas pasakumus ne tikai biogazes razotn€, bet arT lauku
saimniectba kopuma, IpaSu uzmanibu pieverSot razoSanas risku grupai.
Riska noverteSanai ieteicams izmantot semi-kvantitativas risku
novertésanas metodes un veikt ka risku iestaSanas biezuma, ta nesto
zaud&jumu vai negitas pelnpas uzskaiti, lai biitu iesp&jams peéc iesp&jas
objektivak noteikt risku ITmeni.

LLU un RTU pétniecibas institlicijam turpinat p&tijumus risku ietekmes
novertésana atjaunojamas energijas, t.sk. biogazes, razoSana, LLU
petijumos koncentrjoties uz integrétu risku vadibas sistemu izstradi
risku vadibai lauku saimniecibas.

4. probléema

Mainigos razoSanas, politisko un tirgus nosacfjumu apstaklos biogazes
razoSanas process ir griiti planojams, to ietekmé vairaku grupu riski, ko parasti
neieklauj, prognozgjot razoSanas rezultatus.

Priekslikumi problémas risinasanai:

1.

LLU Lauksaimniecibas, Tehniskds un Ekonomikas un sabiedribas
attistibas fakultasu petniekiem izstradat kopigus, viegli lietojamus rikus
biogazes razotajiem un konsultantiem biogazes razoSanas un citu
saimniecibas darbibas procesu prognozeSanai, pieméram, razotaju
lietoSanai adaptétu programmatiiru, kas balstita uz procesu dinamisko
modeléSanu. Risku ietekmes ietverSana $adas sistémas modelé$ana, ka
liecina autores pétfjums, palielina prognozeéSanas precizitati un labak
attelo realo sistému, izmantojot dinamisko modelésanu.
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In the 67" Conference of University of Latvia, in the session: Topicalities of
organisation management. Riga, February 5™ (2009), with a presentation
,,Piena razoSanas riski Latvija’’

.In the International Scientific Conference ,,10th International Scientific

Conference Economic Science for Rural Development’’. Jelgava, April 23—
24™ (2009), with a presentation ,,Milk Production Risks in Latvia: Challenges
and Solutions™’

In ,,NJF Symposium Risk Assessment of Global Agrifood Production
Chains”’, Helsinki, Finland, November 5™ — 6™ (2008), with a presentation
,,Milk production risks in Latvia’’

The results of the doctoral thesis are presented in four seminars:

. In the scientific seminar RazZas svetki ,,Vecauce 2013°°, LLU MPS

., Vecauce”’, November 7™ (2013) with a poster presentation ,,Riski biogazes
razo$ana: novertéjuma rezultati’’

In the seminar ,,Kukuriiza biogazei un lopbaribas razosanai, 2011°°, LLU
MPS ,,Vecauce, August 19" (2011) with a poster presentation ,,Risku
novert&juma konceptualais modelis biogenergijas razosana’’

In the seminar , Energy Futures: A BUP workshop on local energy
solutions’’, Uppsala, Sweden, October 17" — 21 (2010) with a poster
presentation ,,Energy resources in Latvia’’

In the NJF seminar no. 435 ,Risk and Crisis management in Nordic
Agriculture”’, Ultuna, Sweden, September 16™ — 17" (2010) with a poster
presentation ,,Implementation of the Risk assessment system for agricultural
enterprises in Latvia’’
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INTRODUCTION

The use of renewable energy sources has become topical due to the
increasing demand for energy, decrease of fossil energy resources and the
efforts to reduce greenhouse gas emissions as well as to increase energy
independence from the territories where fossil energy resources are available.
Support for promotion of renewable energy production has become an
important component of the EU’s policy and is specified in the EU’s political
priorities. The EU continuously increases its political targets in its energy
sector: reduction of carbon oxide emissions, increase of the proportion of
renewable energy in its gross energy final consumption, as well as increase of
energy self-sufficiency and energy security. The priorities integrated in Latvia’s
energy policy documents are in compliance with the EU’s targets. Owing to the
support mechanisms available in Latvia for biogas production, 38 biogas
facilities with a total capacity of 42.93 MW, operated in Latvia in 2013; of the
facilities, 32 produced biogas from agricultural biomasses. Biogas production
from agricultural biomasses was started in Latvia in 2008, and the support
policy of the entire EU as well as that of Latvia has changed during these five
years — currently the consideration of the amount of financial support for
renewable energy production and the promotion of the production of energy
that is generated not only from renewable energy sources, but also in
accordance with the principles of bioeconomics is emphasized — its production
is resource-efficient, competitive, and innovative, it does not reduce food
supply, and it is compatible with environmental protection (Inovacijas
ilgtspgjigai izaugsmei..., 2012); besides, energy production has to be
sustainable and both electricity and heat generated at cogeneration plants have
to be used efficiently.

As the technologies of biogas production from agricultural biomass
develop, risk assessment and risk management become necessary for farms
producing such a renewable energy. The need for risk assessments has become
particularly topical when discussions on changing the biogas policy in the EU,
including Latvia, take place, which may influence the development of the
sector in the future, as well as the operation of existing biogas facilities and
their income level.

Research on the identification, systematisation, assessment, management
and monitoring of risks is topical in a wide range of scientific and practical
research directions, and both foreign scientists (4. Giddens, U. Beck, O. Renn,
S. Lash, F. Knight, N. Lhumann, T. Merna, F. Al-Thani, J. Zinn, N. Rescher,
W.D. Rowe, F. Wharton, S. Trigilio, R. Flanagan, G. Norman, A. Froggatt,
G. Lhan, R.Tusler, D. Jarvis, D. Matten, A. Sparrow, P. Caplan, U. Chinbat,
M. Crouhy, R. Mark, D. Galai, K. Heldmain, B.C. Preston, J. Hardaker,
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R.B.M.Huirne, D. Hillson, R. Murray-Webster, B.Z. Kedar, V. Mazareanu,
T. Olivier, R. Skjong, U.T. barabanos, M. A. Poeos, /[. Cunku, B. Illaxoe) and
Latvia’s scientists (I. Arhipova, S. Arhipovs, J.Kaktins, M. Kudinska,
G. Pettere, 1. Voronova, P.Rivza, A. Stanka, D. Santare, K. gpogis,
J. Suskevida, S. Zéverte-Rivza) have focused on it.

Human activity has always been subject to the influence of risks, but an
understanding of the nature and role of risk in society and entrepreneurship has
become a theoretical and practical topicality particularly at the turn of the
20™and 21% centuries and is closely associated with the ideas of two
sociologists — Anthony Giddens and Ulrich Beck. In modern society, the real
and intuitive influences of risks are also intensified by globalisation,
technological progress, information availability, and lifestyle changes. Owing
to these processes, risk management plays an increasingly greater role in such
entrepreneurship areas as the investment and financial sector, transport and
logistics, energy, and food manufacturing. Agriculture, too, is one of the
industries that is subjected to risk due to weather conditions, diseases and pests,
and changes in the prices of resources and final products. Yet, the use of a risk
assessment methodology is not frequently applied in agriculture; therefore, the
author’s research will contribute to enhancing risk assessment and management
in agricultural economics.

The research object is the farms producing biogas from agricultural
biomass. The research subject is the risk management process in renewable
energy production from agricultural biomass.

The hypothesis of the thesis is as follows: by identifying, assessing, and
controlling the risks that affect renewable energy production on farms, their
economic performance results may be more precisely forecasted.

The overall aim of the thesis is to identify and assess risks in biogas
production on farms in Latvia as well as to develop a dynamic biogas
production model with integrated risk factors.

To achieve this aim, the following research tasks are set:

1. to analyse the theoretical aspects of risks and the methods and process of

risk assessment and management;

2. to examine the legal, institutional, and regulatory frameworks for

renewable energy production in the EU, including Latvia;

3. to analyse renewable energy sources, incl. the theoretical aspects of

biogas production and the production trends in the EU, including Latvia;

4. to identify the risks that affect biogas production on farms and to assess

their significance level and their management alternatives;

5. to develop and approbate an optimisation model and a dynamic model

for biogas production on a farm level with integrated risk assessment
results.

63



In the elaboration of thesis the following research methods were used: for
the analysis of theoretical aspects of risks as well as legal, institutional and
regulatory framework and theoretical aspects of biogas production —
monographic method, document analysis and synthesis. For the analyses of
biogas production tendencies in EU and Latvia — statistical analysis (descriptive
statistics, time series analysis, and correlation analysis). For the forecasting of
the further development of the biogas production sector — a trend model with a
confidence interval. But for the estimation of risk level and the effect of risks to
farm economic performance — semi-quantitative risk assessment and
mathematical modelling (optimisation and dynamic modelling).

To conduct the present research, the following information sources were
used: legal acts of Latvia and the EU, special scientific literatures, Eurostat
databases and information available in other databases, information available
on the websites of the ministries of the Republic of Latvia (RoL), especially the
Ministry of Economics (MoE), as well as of the European Commission,
scientific publications in Latvian, English and Russian, as well as expert risk
assessments.

Research limitations

The empirical part of the thesis assesses the significance level of risks on
the farms that generate electricity from agricultural biomass by processing
biogas. According to the definition of the European Parliament and of the
Council, a farm is a single unit, both technically and economically, which has a
single management and which undertakes agricultural activities within the
economic territory of the European Union, either as its primary or secondary
activity (Eiropas Parlamenta un Padomes..., 2008). In 2013 in Latvia, 32 farms
(including only the facilities selling electricity under the mandatory electricity
purchase obligation) produced biogas from agricultural biomass. In addition to
an assessment of risks on the mentioned farms, the theoretical and legal
justifications of all renewable sources were examined. The quantitative
indicators of use of biogas were compared for producing biogas from
agricultural biomasses, waste and sewage sludge, thereby giving general
characteristics of the biogas production sector and the risks specific to it.

Given the various areas affected by risks, the approaches to defining,
classifying, and assessing risks provided in the special scientific literature are
different. In the context of the thesis, risk is defined as a combination of the
probability of occurrence of an event and the significance level of negative
effects caused by it; besides, a classification of risks and a risk assessment
methodology for the given research object were developed.

Currency for calculations in the present research

The thesis was elaborated in the period from September 2010 to June 2013
when the national currency in Latvia was the lat (LVL); for this reason, the
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calculations made in the thesis were performed in the national currency, and the
results can be converted into euro currency according to the exchange rate set
by the Bank of Latvia and the irrevocably fixed rate:
1 EUR =0.702804 LVL.

Scientific significance of the research

The research conducted within the doctoral thesis supplements the research
basis in management and agricultural economics in Latvia, summarising the
scientific findings on risk management at the farm level, approaches to defining
and classifying risks, as well as on risk assessment and management methods.
For the first time in Latvia, an assessment of the risks in biogas production, the
findings of which may be useful in further research on this sector, was
performed. Besides, the modelling approach used in the dynamic model
developed by the author — integration of risk assessment results in modelling
economic performance — may be useful in research both in economics and in
other sciences.

Economic significance of the research

The research findings, published in the thesis, may be useful for optimising

a biogas production process and for managing risks in biogas production. A
classification of risks and a risk assessment methodology developed by the
author may be used in practically and regularly assessing risks at biogas
facilities, as well as adapted to being used in other agricultural sectors. The
dynamic model, developed and approbated by the author, as well as the
author’s calculations may be suitable for planning the operation of biogas
facilities and for forecasting their income.

Research novellties:

— the change in electricity production from biogas, the percentage
distribution of the resources of raw material for biogas production, the
support mechanisms and their intensity in the EU, including Latvia,
were analysed;

— the effect of seasonality on the quantity of electricity generated at biogas
facilities in Latvia was determined;

— aprognosis of electricity production from biogas in Latvia for the period
0f 2011-2014 was produced;

— the risks for biogas production from agricultural biomass were defined, a
risk assessment was performed, and the risk management alternatives
were analysed;

— an optimisation model and a dynamic model with integrated risk
assessment results for biogas production were developed.
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Theses to be defended:

1. The agricultural industry is affected by various risks and nowadays their
effect has increased.

2. The support mechanisms of the EU and Latvia for fostering the
exploitation of renewable energy sources positively affect the output of
energy.

3. The production of renewable energy from biogas is innovative in Latvia,
and it is mainly produced in small quantities by using raw agricultural
materials.

4. The production of renewable energy from biogas is affected by a wide
range of risks, including changes in Latvia’s support policy for the
promotion of renewable energy sources.

5. The integration of risk effects in the dynamic model for biogas
production allows the data gained in the modelling to approximate
characteristics of the operation of a real system, thereby enhancing the
application of the model in forecasting.

1. THEORETICAL ASPECTS OF RISK MANAGEMENT
IN AGRICULTURE

The chapter is 18 pages long and contains 10 tables and 3 figures.

The chapter deals with the theoretical aspects of identification,
classification, and prevention of risks and the assessment of risks in agriculture
and renewable energy production. The following thesis is defined in the
chapter: the agricultural industry is affected by various risks, and nowadays
their effects have increased.

1.1. Defining the term “risk” in social sciences

In the modern literature, the word “risk” is used to refer to the probability of
occurrence of consequences, their extent, or a combination of the mentioned
two parameters (Merna, Al-Thani, 2005). There are several definitions of risk
that refer to both causes of risk and its potential consequences. After examining
the definitions available in scientific literature, the author developed a
classification of risk definitions into 3 groups: definitions focusing on
uncertainty and not specifying the potential consequences; definitions dealing
with the consequences of risk (the author sub-classified consequences,
depending on their positive or negative outcome); and definitions referring to a
combination of probability and consequences (positive or negative).

After analysing the “risk” risk in the scientific literature (Hardaker, Huirne,
2004, Renn, 2008, Pettere, Voronova, 2004, Arhipova, 2002, Suskevica, 2005,
Boading, 2011, Definitions of Risk, s.a., etc.) and the principles set by German
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sociologist Ortwin Renn (Renn, 2008) in defining risk, the author defines risk
in her doctoral thesis as follows: risk is a combination of the probability of
occurrence of an event and the level of significance of a negative effects caused
by it.

Chronologically, the term risk evolved during 3 basic periods: pre-
modernism, industrial modernism, and post-modernism. Even though an
individual’s actions have always been subjected to the influence of risk, an
understanding of the nature of risk and the role of a risk in the society,
particularly at the turn of the 20™ and 21*' centuries, has become a theoretical
and practical topicality and is closely associated with the ideas of two
sociologists — Anthony Giddens and Ulrich Beck.

In the context of defining risk, several conceptual approaches dominate, but
in the context of risk management in agricultural, reflexive modernism (Beck,
1986, Giddens, 2000, Lash, 1996), systems theory (Luhmann, 1993), and
rational choice theory (Jaeger, 2001, Renn, 1999) are most eligible.

The term reflexive modernism is used to describe the modern era and its
transformation from modernism, with its characteristic industrialisation, to an
increasing role of globalisation and individualism. As transnational forces such
as cooperation and the influence of nongovernmental organisations (NGOs)
increase, the role of state declines, society faces risks that cannot be controlled
and managed (Beck, Giddens, Lash, 1994). This theory refers to the formation
of the term “risk society”, describing modern society and its close association
with threats of various types, compared with the previous development stage of
society (Giddens, 1999, Beck, 1992, Caplan, 2000). In the context of risk
management, the theory focuses on how uncertainty could be managed or what
is the best way of managing it (but not a complete transformation from
uncertainty to certainty, but as a management process for unavoidable
uncertainties) (Zinn, 2005). The author believes that risk society is a very
precise characteristic of modern society, not only because the influence of
various risks increases, but also because a fast and comprehensive flow of
information and knowledge about both local and global negative events is
available. Therefore, a viewpoint emerges that society is constantly subjected to
risks, although the majority of events do not directly influence all individuals
who have access to information about these events.

Rational choice theory is based on an assumption that human actions are
motivated by an opportunity to gain profit or, if generalising, all human actions
are based on rational considerations and, when making decisions, potential
gains and losses are considered beforehand (Scott, 2000). Therefore, it can be
concluded that humans are able to act strategically by associating decisions
with consequences, thus accumulating experience for assessing a specific risk.
Rational choice theory is most widely used in the risk management in

67



economics (Renn, 2008). Yet, this theory has faced criticisms because it
perceives an individual’s life experience as a set of choices that do not sum up
either in a short-term or historical context. For this reason, choices can be
rational only in those limited cases when the context of a choice is stable. If
generalising, both rationality and choice retreat in front of an empirical reality
(Smelser, 1998). Rational choice theory does not refer to emotions and
situations when individuals act irrationally as a result of their previous
experience or certain influences. Therefore, the author shares the view of
sociologist Neil Smelser, that individuals, when assessing the influence of risks,
not always maintain their rationality and adapt their judgements both to their
personal emotional preferences and to the views expressed by society and the
media; for this reason, when making a risk assessment, independent opinions of
several experts and a rational evaluation scale are preferable and helps to retain
objectivity.

The third theory, on which risk management methods are conceptually
based, is systems theory. Within systems theory, risk phenomena have been
most extensively studied by German sociologist Niklas Luhman who
externalised and internalised system-specific risks within social systems:
external threats to a system are defined as dangers, while internal
(i.e., manageable) are defined as risks (Luhman, 1990). Based on this
classification, he explains the increasing concerns of society about the rising
influence of risks or the emergence of the mentioned term “risk society”:
nowadays unmanageable risks or threats are often perceived as risks that are
subject to human influence or as created by mankind, therefore, they are
transferred from the external to internal level; for instance, climate changes that
were historically associated with the supernatural, nowadays are often
explained as a result of human activity (Renn, 2008).

1.2. Classification of risks

Likewise no single definition for risk exists, no single approach to
classifying risks is employed. Owing to both strong links among risks and the
interchange of risks, it is rather difficult to classify them. Analysing the
scientific literature, the author encountered controversial classifications of risks
and different approaches of various authors to classifying risks.

Since sources of risks in agricultural entrepreneurship are diverse and
relatively widely spread across various agricultural activities in comparison
with other industries, for agricultural entrepreneurship, including biogas
production, it is advised to initially classify risks by their cause and then by
their level of significance.

Analysing research on risk management in the field of renewable energy,
dominant and specific risk groups may be identified. Mostly risks are classified
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in technological, environmental, legislative, financial, and investment risk
groups (Olivier, s.a., Financial Risk Management, 2004, Froggatt, Lhan, 2010,
Ferraris, s.a.). Taking into account the mentioned facts and comparing the
approaches to classifying risks, which are available in the scientific literature
(Hardaker, Huirne, Anderson, 1997; USDA, Economic Research Service, 1999,
European Commission, 2001, Santare, Rivza, 2007, Rivza, Pilvere, 2012), the
author developed a risk assessment system for evaluating risks in biogas
production. In this system, risks are divided into 6 main groups: production,
personnel, environmental, government policy, logistics, and property risks. In
the further research on the process of biogas production, a detailed
classification of specific risks affecting a production process was developed
based on these main groups.

1.3. Risk management process

Risk management is understood as a set of methods, techniques, and
activities that assist in forecasting risks to a certain extent and in designing
activities to prevent them or to reduce their negative consequences
(Rurane, 2001). In an ideal case, risk management has to be carried out as a
continuous process or as the so-called risk management cycle (Fig.1).

Identification of objectives and context

1) To define the problem
2) To define tasks (objective)
3) To assess existing risk management

activities and resources A of the effecti of risk
management activities, further control and
prevention
g o 3 N
Risk identification |

Based on the risk classification:
Production risks

: Risk management cycle
Personnel risks 2 4
Environmental risks
Political risks
Logistics risks
5 ‘Property risks y
Choice, d and duction of risk

management activities
Risk avoidance
Risk reduction
Risk-taking
Risk transfer
Diversification

7

Risk assessment,
identification of risk level

Probability
Severity

g —

Source: author’s construction based on Rivia 2()!2, Trigilio, 2006, Olivier, s.a., Guide to Risk
Management, 2004, European Commission, 2001, Spogis, 2005

Fig.1. Risk management cycle.
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The risk management cycle consists of 4 key elements: identification of
objectives and context; identification of risks; assessment of risks
(identification of the risk level); and conduction of activities for further risk
management. Risk management starts with identifying the objectives and
context. Further, an identification of risks is performed — the source of a risk
that endangers the operation of an enterprise or individual processes at the
enterprise and can cause losses is identified. When identifying risks,
information which is obtained while analysing the entrepreneurship
environment and the enterprise’s financial statements is used; often, if
statistical information is not available, expert evaluation methods are employed
in identifying risks. After the identification of risks is completed, the risks are
assessed or the risk level — the probability of occurrence of a risk and the
severity of consequences caused by the risk — is determined. Risk assessment is
necessary to make an objective decision on further management possibilities
for the identified risks. Given the specifics of the research object and access to
information, the semi-quantitative approach to risk assessment, i.e. a qualitative
or expert evaluation expressed in quantitative terms was employed in the
present research. The risk level is determined as a combination of the
probability of the risk assessed by experts and the loss caused if the risk occurs.

After the risk level is determined, activities are designed and implemented
for managing the risks identified and assessed. The special scientific literature
(Sparrow, 2000, Trigilio, 2006, Olivier, s.a., Guide to Risk Management,
2004, gpogis, 2005, Pettere, Voronova, 2003, European Commission, 2001,
Santare, Rivza, 2007) provides 5 alternatives (methods) for further risk
management: risk avoidance, risk reduction, risk-taking, risk transfer and
diversification.

2. CHARACTERISTICS AND LEGAL FRAMEWORK OF
THE USE OF RENEWABLE ENERGY

The chapter is 22 pages long and contains 8 tables and 9 figures.

The chapter defines and classifies renewable energy sources. The chapter
examines the legal, institutional, and regulatory frameworks for the production
of renewable energy in the entire EU, including Latvia, analyses the support
instruments for renewable energy production, and compares the support
intensity for different kinds of renewable energy in the EU Member States.

The thesis defined in the chapter: the support mechanisms for fostering the
use of renewable energy in the EU and Latvia positively affect the output of
electricity.
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2.1. Renewable energy production resources

The term renewable energy is understood as energy produced in a way that
does not exhaust natural resources or harm the environment. The term
renewable energy focuses on the generation and uses of renewable energy, it is
obtained from resources that are regenerative, thus never can be completely
exhausted. Renewable energy is the energy that does not depend on the deposits
of resources on the Earth, i.e. wind, solar, wave, tidal, hydro, and geothermal
energy, as well as gases and biogases from waste deposit areas and sewage
purification facilities, and biomass (the biodegradable fraction in food products,
industrial and household waste, agricultural substances, including those of plant
and animal origin, as well as production residues from forestry and related
industries) (Atjaunojamas energijas izmantoS$anas..2012, Atjaunojamo
energoresursu..., 2006).

Historically, economic development has always been closely associated
with the availability and price of the energy resources. Yet, in the period from
the end of the 20™ century to the present, sustainability of energy resources —
gradual replacement of fossil energy resources with renewable sources and
higher efficiency in the use of energy — has been also emphasised. In the EU,
including Latvia, the need for more extensive use of local renewable energy
sources is affected by the wish to gain greater energy independence as well.
The instruments to tackle the problems related to a wider use of renewable
energy are integrated in the policy and legal documents of the EU and Latvia,
involving introducing financial assistance to sell the electricity generated from
renewable energy sources at a higher prices and co-financing the construction
of energy production facilities.

The mentioned support instruments have significantly promoted the use of
renewable energy sources, including biogas, for energy production in Latvia.
However, an analysis of the development of such energy facilities in Latvia
suggests that producers of renewable energy have faced both institutional and
technological problems, as well as problems with selling the produced
electricity, which all cause risks to the whole energy production process.

2.2. Trends in the use of renewable energy in the European Union

After analysing the trends in the use of renewable energy sources in the EU-
27 and individual Member States (Figure 2), it can be concluded, that on the
whole, the share of electricity produced from renewable sources in the total
consumption of electricity increases.

In the period from 2002 till 2011, it annually increased by approximately
8% and an increase from the base year (2002) reached 61%. Such a steady
increase trend is not observed in Latvia, and its share of electricity produced
from renewable sources in the total consumption of electricity is relatively
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volatile. Compared with the two other Baltic States — Lithuania and Estonia, the
use of renewable sources in the production of electricity in Latvia is higher. In
Latvia, on average, 42% of electricity is produced from renewable sources,
while in Estonia and Lithuania it is 3.7 and 5%, respectively; in the EU-27 this
indicator is 15.7%. Since almost half of electricity is produced from renewable
sources in Latvia, the percentage changes in its output, as a share of the total
output of electricity, reflect changes in economic activity — in Latvia, most of
the electricity produced from renewable sources is generated at the large hydro
power plants (HPP), thus the output of electricity is steady and cannot be
rapidly increased above the maximum production capacity. Therefore, as the
demand for electricity increases, which occurs if the national economic growth
rate rises, electricity has to be produced from fossil resources or imported.
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Source: author’s construction based on Eurostat, 2013

Fig.2. Output of the electricity produced from renewable energy sources in
the EU-27, Estonia, Lithuania, and Latvia, as a % of the total consumption
of electricity.

After analysing the percentage distribution of gross electricity consumption
in Latvia in the period 1990-2011, electricity self-sufficiency, and the share of
renewable energy resources in the national gross electricity consumption, the
author concludes: since almost half of electricity in Latvia is produced at the
large HPPs on the Daugava cascade: Riga HPP, Plavinas HPP, and Kegums
HPP, Latvia’s electricity self-sufficiency and its share of renewable energy
sources in the total consumption of electricity are high. Of the total gross
national electricity consumption in 2010, only 11% were imported, while in
2011 it was 17%. Biogas production belongs to the group of distributed
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generation along with the electricity generated at wind power plants, small
HPPs, and other alternative electricity and cogeneration facilities. Even though
the share of distributed generation is insignificant, it has steadily increased over
the recent years from 1.1% in 1990 to 11.5% in 2011.

2.3. Legal framework for the use of renewable energy in the
European Union and Latvia

The increasing demand for energy, the limited deposits of fossil energy
resources, as well as environmental pollution and global climate changes led to
an increased interest in renewable sources in the world over the recent years
(Atjaunojamo energoresursu..., 2006). Support for the use of renewable sources
has become an important component of EU policies and is specified in the EU’s
political priorities. However, not only a wider use of renewable energy sources,
but also problems with a sustainable and balanced uses of resources have
become topical at the EU political level. It is also evidenced by the 2012
European Commission (EC) strategy and action plan “Innovating for
Sustainable Growth: a Bioeconomy for Europe” (Inovacijas ilgtsp&jigai
izaugsmei..., 2012). The strategy aims to find balance among such factors as
sustainable agriculture and fisheries, food security, and the use of renewable
biological resources in industry, while at the same time preserving biodiversity
and the environment.

The EU Member States follow the common EU policy, integrating the EU’s
policy priorities, set targets and support instruments mentioned in the EU
policy documents in their national policy documents and legal acts.

At the national level, the key document that highlights the goal of the RoL.
in the use of renewable energy is the Guidelines for Energy Sector
Development 2007-2016 (Energétikas attistibas..., 2006). To date, a common
regulation for the use of renewable energy sources did not existed in Latvia’s
legal acts, dividing it between the legal acts for electricity production and
biofuel production. Over the recent years, it was planned to make a separate
law for the use of renewable energy sources — the Renewable Energy Law
(developed by the MoE in 2010); it was completed in 2010, but at present the
adoption of this law has been stopped. As an alternative to the mentioned law,
the MoE proposed establishing a new support system for renewable energy
production. Considering the current support system an excessive burden on
consumers, in the period from September 10", 2012 till January 1%, 2016, MoE
closed the qualification for obtaining the right to sell the electricity under the
mandatory electricity purchase obligation and the right to be paid a guaranteed
charge for the electric capacity installed at cogeneration power plants in
accordance with the Cabinet Regulation No 221 of March 10™, 2009. In
addition, in the period from March 26™, 2011 till January 1%, 2016, the MoE
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will not hold tenders to grant the right to sell the electricity produced at
biomass, biogas, solar, or wind power plants under the mandatory electricity
purchase obligation in accordance with Cabinet Regulation No 262 of March
16“‘, 2010 (Valsts politikas..., 2013; Energétika..., 2013).

Along with the new renewable energy law, the MoE also works on the
sectoral policy document “Energy Sector Strategy 2030 (a strategy draft), but
since no further sectoral policy documents are presently approved, the national
long-term goals are unclear.

2.4. Support instruments for stimulating renewable energy production

To reach the targets set in both the international and national policy
documents regarding the production and use of renewable energy, all the EU
Member States use support instruments to contribute to reaching these targets.
In the world, a government policy aiming to promote the production of
renewable energy is set at least in 83 countries (41 developed/transitional
economy countries and 42 developing countries) (Taxes and Incentives...,
2011). To promote the production of renewable energy, a total of four support
mechanisms are employed in Latvia. Along with the mentioned guaranteed
price under the mandatory electricity purchase obligation (Noteikumi par
elektroenergijas..., 2010) or so called feed-in tariffs, tax reliefs for electricity
from renewables (Elektroenergijas nodokla likums, 2009), public (EU) co-
funding for investment, and public tenders for the construction of new power
plants or the reconstruction of existing ones (Noteikumi par elektroenergijas...,
2010) are also used as support mechanisms in Latvia. Compared with the other
EU Member States (by the maximum price limits), the prices for electricity
produced from biomass and biogas, as well as for electricity produced at HPPs,
under the mandatory electricity purchase obligation are relatively high in Latvia
— the fourth and third highest price, respectively, among the EU Member States.
The mandatory purchase component (MPC) or the so-called “green
component” affects electricity consumers most directly; there were a rising
discussions at both the political and public levels about the amount of the MPC
and the procedure of setting it. The amount of MPC is determined basing on the
price of electricity set in accordance with the mandatory purchase obligation,
which depends on the type of energy source used for the production of
electricity, the electric capacity installed, the number of hours the plant has
operated, as well as the natural gas sales price. A difference between the price
of electricity produced under the mandatory purchase obligation and the market
price is compensated. It secures a certain purchase price for electricity
producers regardless of the market price (Par elektroenergijas..., 2012). As
regards this support mechanism, problems arise from the number of permits,
issued by the MoE, for increasing the electricity production capacities or for the
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installing of new production equipment, which would cause a large burden on
electricity consumers in terms of MPC and raise the price of electricity if all the
planned projects are implemented. In its turn, it would reduce the
competitiveness of enterprises, especially energy-intensive enterprises and
decrease the purchasing power of households. To solve this problem, the
Cabinet of Ministers agreed on introducing a tax on subsidised electricity (SET)
on September 17", 2013, thus taxing the amount of subsidies paid to electricity
producers under the mandatory purchase obligation (Valdiba nolem;.., 2013).
At present, the size of the tax is set at 10% of the subsidies paid to renewable
energy producers under the mandatory purchase obligation; for producers of
electricity from natural gas, the tax rate is set at 15%, while a 5% tax rate is set
for heat producers supplying heat to a centralised heating system (Atbalsta
likumprojektu.., 2013). For biogas production, the tax rate is differentiated
depending on the electric capacity installed at the facility, the type and origin of
biomass, as well as the ratio of heat efficiently utilised. The introduction of this
tax reduces the MPC burden on electricity consumers, but also the income of
renewable energy producers. Since the tax actually changes the price of
electricity sold under the mandatory purchase obligation, the author considers
this measure not in a comply with the principle of legitimate expectations thus
promoting distrust in political decisions and initiatives; however, a positive trait
is that the law sets a differentiated rate in favour of the facilities that make use
of by-products produced on the farm and efficiently use the heat generated.

3. PRODUCTION AND USE OF BIOGAS FOR
GENERATION OF RENEWABLE ENERGY

The chapter is 24 pages long and contains 7 tables and 15 figures.

The chapter examines the theoretical aspects of biogas production and
analyses the trends in biogas production in the EU and Latvia. It also provides a
forecast of biogas production in Latvia for the period from 2012 till 2014,
determines the effect of seasonality on biogas production, and presents
calculations on the quantitative indicators of biogas facilities in Latvia.

The chapter’s thesis is as follows: the production of renewable energy
from biogas is innovative in Latvia, and it is mainly produced in small
quantities by using raw agricultural materials.

3.1. Advantages of biogas production

Gaseous bioenergy resources (biogas) form as the result of biomass
conversion. These resources are produced in microbiological processes — in
anaerobic fermentation resulting in the production of methane. Biogas can be
produced from such raw materials as manure, organic household waste, and
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waste of large agricultural and processing enterprises (Adamovics, 2012,
Dubrovskis, Adamovics, 2012, Dubrovskis, 2012, Atjaunojamo energoresursu
izmantoSana, 2010, Biogas Handbook, 2008, Naglis-Liepa, 2013, Abbasi et al.,
2012).

Promoting the use of biogas for energy production is associated with
several EU policy initiatives, such as increasing the use of renewable energy for
the production of electricity and heat, energy independence, and reducing GHG
emissions. Besides, one of the problems of modern society is the increasing
amount of organic waste and residues produced by agriculture, industry and
households, thereby management, processing, and reduction of waste is one of
the policy priorities. Accordingly, energy production from biogas, which
originates from sources, including agricultural waste fermentation, provides
social and economic benefits, and it plays a significant role from both the bio-
economic (Inovacijas ilgtsp&jigai izaugsmei..., 2012) and energy policy
perspective.

Micro-level gains are mainly associated with economic factors: revenues
from selling the electricity produced; revenues from selling the heat generated
in the cogeneration process and unused by the bioreactor or gains from using it
on the farm, thus replacing fossil resources or gaining revenues from selling
heat; use of the digestate obtained in the process of biogas production in
fertilisation of fields, thus reducing the farm’s dependence on artificial
fertilisers and improving the quality of soil. A considerable fact is also the
possibility to diversify the farm’s income and reduce the seasonality of the
income by selling the electricity. Overall, it can be concluded, that the
integration of biogas production into the farm’s production and processing
processes provides positive effects both directly (direct income, reduction of
expenses on fossil fuel, fertilisers, waste processing) and indirectly
(improvement of the quality of agricultural land, income diversification,
reduction of seasonality, etc.).

Main macro-level gains from biogas use are associated with the
implementation of the EU targets in the use of renewable energy sources, as
well as economic factors: production and processing of biogas creates new jobs
and generates tax revenues for the national and local governments (personal
income tax, VAT, real estate tax, etc.). It is important that the mentioned
economic effects are regional, thus contributing to decentralising economic
activities and developing rural territories in a sustainable way. However,
environmental gains relate to ecological effects in the field of environmental
protection and climate change mitigation.

A criticism of biogas production is often referred to the high price of
electricity, which is presently paid by consumers, compensating for the MPC. It
affects the competitiveness of Latvia’s national economy, including the
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creation of added value, and especially energy-intensive industries. The price of
electricity also affects households, increasing the size of the social group being
at risk of energy poverty (Ricibas plans..., 2013, Par elektroenergijas cenu...,
2013). Also the fact that biogas production competes with food and feed
production is criticised (Granoszewski, 2011); therefore, it is important not
only to produce energy from renewable sources, but to do it in accordance with
the principles of sustainability and, at the political level, to support the
production of energy mainly from local agricultural and forestry residues, by-
products of processing and related industries, as well as organic waste, by using
efficient transformation technologies. (Krug, 2012)

3.2. Development of biogas production in the European Union

Although the principles of biogas formation were researched during
several centuries, the use of anaerobic fermentation in industrial purifying of
sewage began only in the 1970s. It was mainly promoted by the hike of prices
on fossil energy resources in the beginning of the 1970s and the higher
standards for pollution control. (Abbasi et al., 2012) Nowadays biomasses of
various kinds are used for biogas production, and the perspectives for biogas
production are mainly associated with the recycling of food, industrial, and
agricultural wastes.
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Fig.3. Percentage distribution of biogas by origin in primary energy
production in the EU in 2011.
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An analysis of the total output of biogas in primary energy production in
the EU Member States in the period from 2006 till 2011 shows an increase in
the output of biogas until 2010, while in 2011 the output of biogas decreased by
0.741 Mtoe (million ton oil equivalent) or 7%. In the period from 2006 till 2011
in the EU Member States, the output of electricity generated from biogas
steadily rose, on average, at 3-5% a year. After analysing the percentage
distribution of biogas by origin in the EU in primary energy production in 2011
(Figure 3), it can be concluded that it significantly differs among the countries.
These differences in the percentage distribution of biogas by origin have the
closest association with the biogas production support policy implemented and
the support mechanisms applied in the particular country.

3.3. Development of biogas production in Latvia

In 2013 in Latvia, 38 biogas facilities produced biogas (only those
facilities that sold their electricity in 2012 under the mandatory purchase
obligation are referred to); of the facilities, 6 produced biogas from household
waste or sewage sludge, while 32 used biomass of agricultural origin,
sometimes combining it with agricultural or organic processing wastes
(author's summarisation from the data of the permits for the pollution activities
of the A and B category issued by the Environment State Bureau).

An analysis of the geographic location of biogas facilities (Figure 4) in
Latvia shows a concentration of biogas facilities that uses biomass of
agricultural origin in the regions of Zemgale and Pieriga.
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The biogas facilities using waste or sewage sludge are mainly located in
the vicinity of cities: Riga, Liepaja, and Valmiera. The first biogas facility
producing biogas from biomasses of agricultural origin was constructed on the
LLU training and research farm “Vecauce” in 2008 (its installed electric
capacity is 260 kW).

For the forecast of the output of electricity generated from biogas in
Latvia for 2013 and 2014, a time series of the monthly output of electricity
produced under the mandatory purchase obligation (kWh) in 2011 and 2012, as
well as the forecasts by the MoE and the Latvian Biogas Association (LBA)
were used. A trend method calculating critical values was employed, and a
graphically appropriate trend model with the highest determination coefficient
was selected, i.e. the power trend model with R*=0.888, and its confidence
interval was calculated (Vasermanis, Skiltere, Krasts, 2004; Skiltere,
Krasts, 2005).

The expert forecasts were calculated based on the degree of
implementation of the decisions on granting the right to sell electricity under
the mandatory purchase obligation (hereinafter the decisions) to biogas
facilities, as forecasted by the MoE. According to the forecast by the MoE,
70% of the decisions on biogas and biomass facilities will be implemented
(Atjaunojamie energoresursi Latvija, 2013).

But according to a forecast by LBA chairman A.Karklin$ (Risinajums
prognoz&jamai elektroenergijas..., 2013), not more than 8% of the total number
of decisions might be implemented in future. The forecasts by the MoE and the
LBA outline the possibilities for further biogas development. According to the
MoE, the forecasted increase in output comes close and exceeds the trend’s
maximum interval limit, while according to the forecast by the LBA it crosses
the trend’s minimum interval limit. The forecast obtained depicts the situation
in the industry for the case if setting the guaranteed price of electricity sold
under the mandatory purchase obligation, as well as a public tender for the
construction of new electric facilities or the reconstruction existing ones is not
stopped.

The author estimated (Zeverte-Rivza, 2013) that if the Latvian Biogas
Association’s forecast of the increase of amount of electricity produced from
biogas and sold under the mandatory purchase obligation is fulfilled, the
financial support above the market price of electricity will increase, from the
base year (2012), by LVL 1.4 miln in 2013 and by LVL 4.3 min in 2014.
However, if the forecast by the MoE came true, it would increase by LVL 7.4
min in 2013 and LVL 21.4 in 2014, assuming that the size of support remains at
the level of 2012.
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Both in 2011 and in 2012, the greatest quantity of electricity from biogas,
in kWh, was generated by “Getlini EKO” Ltd, while among the farms
producing biogas from agricultural raw materials, the greatest quantity of
biogas, in kWh, was produced by “Agro lecava” Ltd. The calculation of the
quantity of electricity generated at biogas facilities, in MWh/year, relative to
the facility’s installed capacity (the calculation is based on the production limit
of 8000 h/year in accordance with Cabinet Regulation No 262 of March 16,
2010 “Regulations Regarding the Production of Electricity Using Renewable
Energy Sources and the Procedures for the Determination of the Price”) showed
that 100% and 99% installed capacity rates were achieved by the farm “Ligo”
and RZS ENERGO Ltd, respectively, in 2012. The median rate of the
capacities installed at biogas facilities was 71% in 2012. Therefore, one can
conclude that in 2012, half of the biogas facilities achieved a capacity rate
greater than 71%, i.e. higher than the average capacity of biogas facilities,
which is a relatively high rate of achieved capacity.

After analysing the seasonality of output of electricity from biogas
(Figure 6) and calculating the seasonality indexes, the author concludes that the
most significant effect of seasonality on electricity production from biogas is
observed at the beginning of the year — in January and February, and a negative
deviation from the average monthly data exists until June, while from July to
December the output of electricity is above the average monthly output level.
The author considers that it is associated with the availability and quality of
biomass used in biogas production. To biogas facilities, biomass of agricultural
origin is less available and of poorer quality in spring months, while it is more
available and of better quality in autumn months.

2011
#2012

Source: author’s construction based on Mo‘é‘"data, 2013
Fig.6. Seasonality of the output of electricity generated at biogas facilities
and sold under the mandatory purchase obligation in Latvia in 2011 and
2012, %.
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The calculation of the standard deviation for electricity production
seasonality indexes for 2011 and 2012 reflected a decrease of the standard
deviation from 30.6% to 11.9%, respectively, which indicated that the
production fluctuations declined. The decrease in production fluctuations and
seasonality is a positive trend, as it indicates the stabilisation of biogas
production, which, in its turn, reduces production-related risks, such as, for
instance, instability of microbiological processes in a bioreactor.

4. ASSESSMENT OF RISKS AND RISK MANAGEMENT
ALTERNATIVES IN BIOGAS PRODUCTION

The chapter is 29 pages long and contains 9 tables and 21 figure.

The chapter describes the biogas production sector in Latvia, based on the
experts’ risk assessment, presents the results of the risk assessment, examines
the most significant factors affecting economic activity, and summarises the
risk management alternatives suggested by the experts.

The thesis defined in the chapter: the production of renewable energy from
biogas is affected by a wide range of risks, including changes in Latvia’s
support policy for the promotion of renewable energy sources.

4.1. Assessment of risks in biogas production in Latvia

The author of the thesis identified risks in biogas production based on an
analysis of the scientific literature (Olivier, s.a., Financial Risk Management,
2004, Froggatt, Lhan, 2010, Ferraris, s.a.) and by consulting experts — two
biogas producers and a LBA representative. To obtain data for the risk
assessment, the author conducted a survey of experts, which consisted of
4 question blocks: general information about the farm; biogas production; risk
assessment; and socio-demographic information.

15 experts from farms producing biogas from agricultural raw materials
were involved in the survey. Based on the technological specifics and
differences in biogas production, representatives of power plants producing
biogas from sewage or household waste were not involved. Therefore, the
target group consisted of 32 farms (see Chapter 3), and the risk assessment
survey covered 47% of the target group. The survey was conducted from
February to April, 2013. In the block of general information, the experts
provided the following information: the structure of their farm, the production
sectors the farm is engaged in, the area of UAA, and the number of productive
livestock.

An analysis of the survey results reflects the distribution of economic
activities on the farms. The majority of the farms producing biogas are engaged
in dairy farming (67%) and grain production (80%). The size of the majority of
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the farms — 10 biogas farms and 6 related farms — is above 1 000 ha. On most
of the biogas and related farms, the total number of livestock ranged from 501
to 1 000 — on 4 and 3 farms, respectively, while 3 farms in each group had more
than 1 000 livestock. It can be concluded that the farms producing biogas are on
average larger in size than other farms in Latvia, according to the available data
of the Ministry of Agriculture (MoA) of the RoL on the use of UAA for 2012
(Latvijas Lauksaimnieciba, 2012). It indicates that these farms have resources
to provide their biogas facility with biomass. Three of the experts did not wish
to disclose their farm annual turnover data, but the annual turnover of 12 farms
whose data were disclosed ranged from LVL 850 thousand to 4.5 million. A
turnover range of LVL 3.6 million may be explained by the fact that there are
farms that produce biogas along with other economic activities, but there are
farms whose biogas production is separated from other economic activities,
thereby establishing a new Ltd. The range of farm employees is also
considerable: from 2 up to 320.

Of the 15 questioned experts, 14 assured that their farm has used EU co-
funding for developing their entrepreneurship. An analysis of how the use of
co-funding has affected their economic activity showed that the farms that used
EU co-funding rated this effect as very significant (40%) and significant (40%),
while 20% of the representatives of the farms admitted that EU co-funding had
an average effect on their economic activities. Such an intensity of use of EU
co-funding and the expert rating of this effect indicates that biogas producers
are open to new opportunities, competent, and ready to take risks. Investment in
a large farm is often associated with financial obligations, which may cause
financial risks to the farm. Such support instruments as EU co-funding or
guaranteed electricity purchase prices reduce these risks, and they play an
important role in further development of agriculture enterprises.

In the block of questions on biogas production, the experts answered
questions on experiences in biogas production, the effect of seasonality, raw
materials used to produce biogas and their origin, as well as the use of heat.
Replies on the question about experiences in biogas production revealed that
the majority of the farms produced biogas for one year (the modal value),
4 years was the longest period of biogas production, while 3 of the farms
produced biogas for less than one year. It is a short period, therefore, their
knowledge about this industry and related risks sometimes is insufficient and it
is not possible to objectively refer to mistakes of other producers if trying to
manage risks on a farm.

An analysis of the percentage distribution of the quantity of biomasses
used for biogas production showed that livestock residues dominate, as 61% of
the biomass used for biogas production was by-products of the livestock sector;
biomass of plant origin was used almost half as much — 36%, while wastes of
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various kinds accounted for only 2% of the quantity of biomasses. Such a
percentage distribution of biomasses may be explained by the need to ensure an
optimal combination of biomasses for biogas production, which, according to
the literature review, consists of 60% of livestock manure and 40% of biomass
of plant origin and biomasses of other kinds (Kalnins, 2009). Such a
combination of biomasses ensures both a high yield of gas and a high content
of methane in biogas, which allows maximising the output of electricity and
heat from biogas. Yet, the use of maize silage or another kind of silage, green
biomass, or good quality grain does not comply with the principles of
bioeconomics and “green” energy, as biomass is produced for its further use for
biogas production instead of obtaining it from wastes of other economic
activities.

Unfortunately, no legal framework, which would differentiate the support
for biogas production, was created when the production of biogas started and a
production support system was being established; instead, financial support was
linked to the quantity of electricity produced, and, logically, for the purpose of
profit maximisation, biogas producers use particularly this kind of biomass.
This consideration should be taken into account if designing a future support
policy for biogas use, and in case granting permits for the construction of
biogas facilities is restarted, the support amount has to be differentiated
depending on the kind of biomass used for biogas production and the
possibilities for an efficient use of heat.

After analysing the origins of biomasses (Figure 7), the author concludes
that biomass is mainly produced on the farm — 11 of the farms grow maize and
produce maize silage and 9 use cow manure; it is a positive fact that biogas
facilities are constructed in the vicinity of livestock farms, which allows
processing the manure produced on these farms.

A trend is observed to diversify the acquisition of biomass — on some
farms, one type of biomass, for instance, maize silage is both produced on the
spot, purchased, and acquired free of charge from other producers of
agricultural products. For free farms usually acquire waste products that need to
be recycled — food and agricultural wastes, food processing waste, low quality
silage or grain. It is often cheaper for producers to transport their by-products
and wastes to a biomass facility rather than to recycle them into other products.
Such cooperation ensures that agricultural production approximates the
principles of bio-economics and provides environmental gains to both biogas
producers and farms that dispose of waste; therefore, such cooperation should
be especially supported by subsidising energy production.
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Source: author’s construction based on the author’s risk assessment in 2013
Fig.7. Percentage distribution of the types of biomasses by origin and way
of production for biogas production on the surveyed biogas farms in
Latvia in 2013.

After examining the percentage distribution of use of heat (Figure 8), one
can conclude that, on average, equal amounts of heat — 26% — are used for the
process of biogas production and for heating other buildings.
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Fig.8. Percentage distribution of the uses of heat generated in the
cogeneration process on the surveyed biogas farms in Latvia in 2013.

A smaller amount or, on average, 16% is sold to another enterprise, while
on average 7% of heat is not utilised. However, an analysis of the dispersion
and maximum values of indicators shows that the largest dispersion in the use
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of heat generated is observed for the item “sold to another enterprise”, 75%;
besides, on average, this item accounts for only 16% of the heat produced. It
may be explained by the fact that several biogas facilities do not sell their heat
generated at all, while others sell all their heat that is not necessary for the
biogas production process. On the whole, it can be concluded that most of the
heat generated is efficiently used, and the biogas facilities that could not sell
their heat before or utilise it for other economic activities seek to create such
opportunities.

In the risk assessment block, the experts assessed 24 risks (Table 1) that
were divided into 6 groups: personnel, production, property, logistics,
environmental, and political or legislative risks.

Table 1

Risk classification for the assessment of risks in biogas production from

biomass of agricultural origin

?01312 Characteristics of the risk Risk group
Pl Personnel’s lack of responsibility
P2 Personnel’s low qualification and lack of experience Personnel risks
P3 Violations of occupational safety rules
RI Low quality of biomass
R2 Instability of microbiological processes in the bioreactor
R3 Operational problems of the machinery servicing the biogas
facility
R4 Failures in tht? operation of co.generat.lon equipment Production risks
RS Interruptions in the consumption of biogas
R6 Interruptions in the connection to the electricity distribution
network
R7 Interruptions in the consumption of heat
R8 Delayed equipment service and availability of spare parts
11 Low external security of the bioreactor and other equipment
J# Fire and lightning risks
3 Risk of unayailability of financial resources, including loans, for Property risks
investment in the farm
)7 Financial obligation risk (problems with covering existing
financial obligations)
Ll Irregular supply of biomass
L2 Problems with digestate storage
L3 Problems with biomass storage Logistics risks
L4 Accidents when transporting biomass
L5 Accidents when transporting digestate
Problems with utilising digestate as a fertiliser for fields (effect of .
Vi o - . Environmental
weather conditions, complaints by the local residents, etc.) .
V2 Environmental risks in utilising digestate as a fertiliser for fields risks
Poll Changes in the energy polic . .
Pol2 Changes in pur(:haseg }[/)r[;ces z)lf heat or electricity Political risks

Source: author’s construction
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The risks were defined based on the author’s review of scientific literature
in Subchapter 1.2 and the classification of risks in renewable energy
production. Like the other part of the survey, the risk assessment, was
elaborated together with two biogas producers and the LBA representative.

The probability of risk occurrence (Table 2) was determined on a five-
point scale. To raise the objectivity and comparability of the risk assessment,
each point was assigned a meaning ranging from 1 — a very low probability that
the risk occurs and it could happen only under special circumstances to 5 — it is
almost certain, that the risk will occur at least once a month.

Table 2
Scale for the probability of risks and its characteristics

Probability Scale Characteristics of probability
. It is almost certain that the risk will occur at least
Almost certain 5
once a month.
Highly probable 4 It is very possible that it will happen within a month
Probable 3 It could happen within a year
Unlikely 2 It could happen but it is unlikely
Improbable 1 It could happen but only under rear circumstances
No relation to the particular 0 The enterprise does not perform activities related to
enterprise the occurrence of this risk

Source: author’s construction

The severity of risks (Table 3) was rated on a scale from 1 to 5 and also
the scale for severity was explained. In this case, all possible kinds of losses are
converted into financial losses; it enables obtaining comparable data and
reduces the subjectivity of the expert’s opinion. According to the definition of
risks, a risk significance level was obtained by multiplying both parameters —
probability of risk occurrence and risk severity.

Table 3
Scale for risk severity assessment and its characteristics
Loss Scale Characteristics of financial loss
Very significant loss 5 More than 25% of total budget
Significant loss 4 10-25% of total budget
Moderate loss 3 5-10% of total budget
Minor loss 2 1-5% of total budget
Insignificant loss 1 Less than 1% of total budget
No relation to the particular 0 The enterprise does not perform activities related to
enterprise the occurrence of this risk

Source: author’s construction

After analysing the obtained data, it can be concluded that the modal
value of severity of all the risks is equal to 5, i.e. the risk severity level
mentioned most often is stated as a very significant loss of more than 25% of
the enterprise’s total budget, while the average value derived from the modal
values of all risk severity ratings is equal to 3, i.e., on average, at biogas
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facilities, risks cause a loss of 5—10% of the enterprise’s total budget.
However, the modal and average levels of probability of risk occurrence are
homogenous, 3 and 2.4, respectively, i.e. the occurrence of risks is possible,
and the risks could happen within a year.

5
45
4
35
3
25

Risk rating, in points

H Probability of risk occurrence m Severity of losses caused by a risk

Source: author’s construction based on the author’s risk assessment in 2013

Fig.9. Severity and probability of risk occurrence in biogas production, on
a scale from 1 to S, for the surveyed biogas farms in Latvia in 2013.

According to the experts, (Figure 9) the most significant risks were as
follows: three production risks, most of the property risks (three), and all the
political risks. Among the production risks: failures in the operation of
cogeneration equipment (R4); interruptions in the consumption of biogas (R5);
and interruptions in the connection to the electricity distribution network (R6).
Among the property risks: fire and lightning risks (I2); and risk of
unavailability of financial resources, including loans, for investment in the farm
(I3); and financial obligation risk (problems with covering existing financial
obligations) (I4). Both risks in the political risk group were recognised as very
significant: changes in the energy policy (Poll); and changes in purchase prices
of heat or electricity (Pol2). On the whole, it can be concluded that such an
assessment is objective and the mentioned risks, in the worst scenario, could
cause such losses. Since there is a relatively small experience in biogas
production, there is a chance that producers focus on their daily problems, and
they have not yet faced environmental and logistics risks that might occur in the
future; therefore, they are not aware of the significance of these risks. In the
rating of risk occurrence, both political risks were recognised as the most
probable: changes in the energy policy and changes in purchase prices of heat
or electricity. It is a negative fact, as it reflects the instability of political
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decisions and legislation process in Latvia. Even objectively knowing that the
legal acts and political decisions binding upon biogas facilities do not cause
risks so often, the higher level managers and professionals engaged in the field
of biogas production have such an opinion. This risk assessment reflects
subjective opinions of the experts, as described in risk assessment theory. If
semi-quantitative and qualitative risk assessment approaches are employed, i.e.,
data are obtained from experts, it has to be taken into account that experts use
the rational choice approach to risk assessment — rational choice theory is based
on an assumption that individuals are able to act strategically, associating their
decisions with consequences. (Jaeger et al., 2001, Renn et al., 2000) The
experience in tackling a specific risk is accumulated; however, the negative
aspects of such an assessment is the effects of subjectivity and stereotypes on
experts’ opinions, thus their negative experiences in other fields are transferred
to an assessment of specific risks.

Consequently to the highest evaluated severity and probability levels,
political risks had the highest significance level, reaching a score of
25 (Figure 10) — such risks are considered extreme risks and immediate actions
should be taken for their management. Yet, as the author mentioned before, in
this case the particular group risks mainly indicate the subjectivity of the
experts’ opinions and point to instability and distrust in political decisions in
Latvia. Although the future support policy for renewable energy production
was unclear at the moment of conducting the risk assessment (February till
April of 2013), the author of the thesis did not see legally justified possibilities
for affecting the electricity purchase price for biogas facilities that have already
concluded a contract on electricity sales under the mandatory purchase
obligation; half a year after the risk assessment was completed, the political
rhetoric was focused on introducing a new tax on the subsidised amount of
price paid to electricity producers under the mandatory purchase obligation
(Subsidetas elektroenergijas, 2013). The introduction of such a tax reduces
incomes from electricity and confirms concerns about changes in the support
policy. The political risks are also associated with the opinion of renewable
energy producers, expressed by the public and media, which was inconsistent
and which, to a great extent, resonated in political discussions, thus raising
concerns about the possible change in the support policy. The effect of the
political risks on this economic activity is considerable due to the fact that
largely income from the biogas production depends on the mandatory purchase
price, and the additional income of biogas facilities is relatively small.

The next highest score for the risk level belongs to the group of
production risks, 12.25; such risk level corresponds to significant risks, and
immediate actions have to be taken for their management. To the groups of
property, personnel, and logistics risks, whose risk level ranges from 3.6 to 7.75
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and corresponds to moderately significant risks, attention should be paid as
well. The group of environmental risks has a score of 2, ranking the risks of this
group in the group of tolerable risks; no active actions are required for the
management of such risks, the risk level has to be monitored and prevention
should be done if necessary. The low score for the risk level of this risk group
could be also related to the short period of operation of biogas facilities’, as no
accidents occurred in relation to the particular risk groups, and the potential
severity of these risks has not been comprehended. Accordingly, a risk
assessment should be performed repeatedly — after a longer period of operation
of the biogas facilities.

Risks

P3
P2
P1

T T T T T 1

0 5 10 15 20 25
Risk rating, in points

Source: author’s construction based on the author’s risk assessment in 2013

Fig.10. Significance level of risks in biogas production, on a scale from 1 to
5, for the surveyed biogas farms in Latvia in 2013.

To analyse the homogeneity of the experts’ ratings, the author calculated the
average, maximum, and minimum values for the experts’ ratings of risk level,
thus constructing Figure 11 that presents the dispersion of the experts’ ratings
of risk level. The greatest dispersion is observed for the group of production
risks; this group includes a risk — interruptions in the consumption of heat —
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which is a tolerable risk with a score of 1, while there are two risks that may be
viewed as extreme, with a score of 20 — operational problems of the machinery
servicing the biogas facility and interruptions in the connection with the
electricity distribution network. Such results show the experts’ particularisation
of each risk and give a confidence about the objectivity of the reflection of a
real situation in the risk assessment.
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Source: author’s construction based on the author’s risk assessment in 2013

Fig.11. Dispersion of the significance level of the risk groups in biogas
production, on a scale from 1 to 5, for the surveyed biogas farms in Latvia
in 2013.

Answering the final question in the risk assessment block, the experts
advised the most appropriate risk management instrument for each risk by
choosing one of the following 5: A — risk avoidance, B — risk reduction, C —
risk-taking, D — risk transfer, and E — diversification.

The data (Figure 12) show that the risk management alternatives suggested
by the experts for each risk group differ rather significantly, for instance,
environmental, personnel, and production risks are mainly advised to be
reduced, as these risks can be relatively simply reduced at a low cost, whereas
an entirely opposite assessment was given to the group of political risks, as
these risks, from the perspective of a biogas producer, cannot be influenced and
reduced. For the management of political risks, a third of the respondents
proposed taking the risk, while the same number of respondents advised
diversifying economic activity. Thus, even if negative changes take place in the
energy policy, which cause risks to biogas production, other economic
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activities would assist in compensating for and depreciating the accrued losses.
The author believes that such an opinion of the experts reflects the practical risk
management possibilities and show that the experts suggested different risk
management techniques for each risk group, while examining their potential
effectiveness and the possibilities for their use to manage specific risks.
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50 4 mE - diversification
30 - B D - risk transfer

m C - risk-taking

0 T T T T T T B B - risk reduction

& B A - risk avoidance

Risk groups

Source: author’s construction based on the author’s risk assessment in 2013
Fig.12. Percentage distribution of the risk management alternatives in

biogas production for the surveyed biogas farms in Latvia in 2013.

In the risk assessment survey, the factors hindering further development
of entrepreneurship were also assessed, and these factors were classified into 3
groups: economic, political, and social or personality influence factors:

economic factors involve both microeconomic and macroeconomic
factors, such as price, demand, availability of premises, equipment, and
employees;

political factors include factors as guaranteed purchase prices and their
stability, legislative changes, increase of electricity production capacities
or availability of permits for the installation of new equipment, and
availability of national and EU support;

social factors refer to the potential internal risks that could result from
the social influence factors included in the survey. Social risks are one
of the least researched risk groups. They, to a great extent, depend on
the individual’s approach to knowledge. Since the (internal) risks caused
by one’s own activity often remain unnoticeable, the social risk position
has to be formed by creating networks of knowledge with other
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individuals who have a wider access to necessary information about
risks (Beck, 1992).

After examining the factors that hinder the development of
entrepreneurship (Table 4), the author concludes that the most essential effect
on the further development of entrepreneurship, according to the experts, is
made by the political risks. It is confirmed by what the author stressed
regarding the expectations of changes in legal acts and the problem of
instability, as well as the low trust of entrepreneurs in political decisions and
their stability.

Table 4
Summary, classification, and average ratings, on a scale from 0 to 5, of the
factors hindering the further development of entrepreneurship for the
surveyed biogas farms in Latvia in 2013

Factors hindering the development of Factor group Rating
entrepreneurship

Lack of financial resources Economic
Lack of premises/equipment
Lack of demand for heat generated
Price of heat generated
Lack of demand for other products (if produced)
Price of other products (if produced)
Lack of employees
Average rating of the economic factors: 2.7
Guaranteed electricity purchase prices Political
Changes in guaranteed electricity purchase prices
(instability)
Changes in the legislation
Availability of permits
Auvailability of EU support for investment in the farm
National support for economic activity (subsidies, etc.)
Average rating of the political factors:
Lack of entrepreneurial ability Social
Lack of knowledge and information on possibilities for
entrepreneurship development
Average rating of the social factors: 2.5
Source: author’s construction based on the author’s risk assessment in 2013
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The data obtained in the risk assessment survey reflect the roles of
legislative and political risks and affecting factors in entrepreneurship and its
further development. Without creating a stable, well-structured, and predictable
sectoral policy, entrepreneurship, according to the experts, is subject to very
significant risks. Such an assessment indicates the sector’s great dependence on
political decisions, as this sector receives national and international financial
aid through two support mechanisms: the EU’s support for investment and
feed-in purchase prices of electricity generated under the mandatory purchase
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obligation; besides, entrepreneurial actions in the sector may be started only if a
MoE permit for increasing electricity production capacities and a permit for the
installation of a new equipment is granted (in accordance with Cabinet
Regulation No 883 of August, 11", 2009). For this reason, the operation of the
biogas production sector’s enterprises significantly depends on political
priorities that are presently unclear.

4.2. Use of fuzzy variables in the estimation of numerical values of
risk assessment

The author uses fuzzy set theory to transform the obtained linguistic risk
assessment by two variables: probability and severity to fuzzy variables. Thus,
the values of risk assessment are numerically defined through fuzzy variables
and may be used in the further integration in the dynamic modelling. For this
calculation, the triangular fuzzy function was selected as it is appropriate for
depicting particular linguistic variables of five grades and may be effectively
employed to make interpretations of simple linguistic variables (Torfi et al.,
2010). Since defuzzification numbers are calculated from the values of risk
probability and severity; according to the experts’ risk assessment, they reflect
the risk assessment described above. The numerical values of risk level are
further used in dynamic modelling by integrating them into the simulated
biogas production process as stochastic variables with a normal distribution.

5. THE USE OF DYNAMIC MODELLING IN THE
ESTIMATION OF RISK INFLUENCE IN THE BIOGAS
PRODUCTION IN RURAL ENTERPRISES

The chapter is 26 pages long and contains 6 tables and 17 figures.

The chapter describes the development and approbation of a dynamic
model with integrated risk factors affecting the biogas production process, as
well as a calculation of income from biogas production after the introduction of
subsidised electricity tariffs.

The thesis defined in the chapter: the integration of risk effects in the
dynamic model for biogas production allows the data gained in the modelling
to approximate characteristics of the operation of a real system, thereby
enhancing the application of the model in forecasting.

5.1. Dynamic modelling and its application in risk management

From the author's point of view, the biogas production may be perceived
as an integrated part of a farm’s production cycle; therefore, the farm that
produces biogas is viewed from the perspective of systems theory
(Blumberga et al., 2010, Skyttner, 2001, Von Bertalanffy, 1972, Ackoff, 1981).
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The author depicted the systemic approach and the interrelation among the
farm’s economic activity processes by dynamic modelling, developing a model
of a farm that produces biogas.

The dynamic model developed by the author depicts the biogas
production process on a farm, including the risks that emerge in the biogas
production process. Hypothetically, a biogas production system is defined
based on the survey of the experts and graphically presented in the structural
scheme of the model for biogas production from agricultural biomass in Fig.13.
It shows the division of the biogas production process into 4 blocks: the first
block involves biomass production from products of plant, livestock origin, and
waste. The second block involves biogas production and cogeneration, which
results in heat and electricity; the third block is the total income block. Along
with electricity and heat, digestate, which forms in the biogas production
process, also generates income. But the fourth block involves all the risks
influencing biogas production and affecting individual processes in all the other
blocks.
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Fig.13. Structural scheme of the model for biogas production from
agricultural biomass.

A structural scheme for biogas production gives insight into the structure
of the system analysed and the conditions based on which the system functions,
which allows completing the formulation of the model by setting the aim and
the dynamic hypothesis of the model.
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The aim of the model is to depict a system that is subject to the effects of
various risks and to identify the overall significance of these effects and that of
individual risk groups.

Hypothesis: the integration of risks into the dynamic model raises its
stochastic characteristics and allows the model to approximate a real biogas
production process.

5.2. Development of a dynamic model for biogas production on the LLU
training and research farm “Vecauce”

For modelling, the author used several data sources. Mainly, the
quantitative indicators of the biogas production process on the LLU training
and research farm “Vecauce” were used: amount of crop biomasses grown and
amount of manure from livestock. Several theoretical indicators that determine
the biogas production process, for instance, yield of biogas from a particular
kind of biomass, energy output, and heat to electricity ratio were obtained by
summarising theoretical information on these processes. Risk level values were
calculated based on the survey of the experts. In addition to modelling the use
of biomasses on the farm “Vecauce”, the model also simulates the use of waste
for biogas production. The biogas facility’s electric capacity is 260 kW, and its
thermal capacity is 310 kWy,.

The model (Fig.14) involves two flows: biogas production resulting in
biogas and cogeneration resulting in energy. The biogas production flow is
connected with the biomass variables used in the model, their rates, the output
of digestate, as well as the personnel, production, and environmental risks. The
cogeneration flow is connected with the output of biomass, which determines
the amount of electricity and heat generated, the sales price, and the total
income. Like the above-mentioned flow, this flow is connected with the
personnel and production risks, and also the political risks.

A linear optimisation was performed to calculate the amount of biomass
of plant origin. It was taken into account that crop farming primarily provides
livestock farming with feed, i.e. biomass for silage and haylage. Crop farming
provides the biogas facility with maize and grass biomasses, the rest of free
arable land is used for growing gains and rapeseed. An optimisation of the use
of arable land is performed according to the task of linear optimisation: to find
the values of binary variable Xy if the j-th crop’s yield a;; in the t-th year in the

i-th land area, the product unit price c;, the land area /;;, are known, so that the
total income z from crop farming reach a maximum value:

2= 2 X X epaylyx, o> max
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Under the following conditions: zz alx, 2 A, t=123,..T the
i=l j=1
demand for crop products is minimum,;
Z”:Z v <L the limit of arable land in the t-th year, where L, is the total
i =4
i=1

area of arable land in the t-th year;
. I L .
S, <2%(T/3) the limit on crop rotation in the i-th land area at least
t=1

every 3 years;
{1, ifin t — th year,ini — th land area, j — th crop is sown
Xijt =

0 — otherwise

The need for the j-th crop in the t-th year — 4,- is determined by the

needs of livestock farming and biogas production, which is simulated in the
dynamic model. The quantity of biomass that is needed for biogas production
can be supplied according to the needs by increasing either the area sown with
maize or the grass area, yet, a priority is the supply of feed for dairy cows.

The amount of manure is determined by the number of dairy cows on the
farm. The farm “Vecauce” keeps 500 dairy cows, for biogas production,
14 600 t of liquid manure and 300 t of manure from the calf-shed are annually
consumed.

The distribution of biomass in the biogas production model is chosen
according to the annual consumption and composition of biomass on the farm
“Vecauce”, and the author compared it with the amount and composition of
biomass suggested by A.Kalnin§ (2009) and K.Naglis-Liepa (2013),
concluding that the distribution of biomass is close to the optimal. A biogas
yield with a normal distribution is assigned to each of the biomasses, it is
calculated as a mean value, based on several yield rates available in the
scientific literature (Kalnins, 2009, Dubrovskis, 212, Bioenergijas tehnologijas,
2011), while the normal distribution is determined by the standard deviation,
calculated from the biogas yield rates.

The biogas production process is followed by the cogeneration process,
which is affected by the output of biogas and its energy value, which, in its
turn, is determined by the content of methane in biogas. According to the
literature, the content of methane to be obtained from the biomasses chosen in
the model ranges from 52 to 60% (Kalnip§, 2009, Bioenergijas
tehnologijas, 2011). Accordingly, 5.5 kWh of energy can be generated from
one m’ of biogas. Since the output of energy may change depending on the
biomass used and its methane content, in the model the energy output rate is
assigned a normal distribution with a standard deviation of 0.2 kWh/m’.
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Fig.14. Flow diagram for the dynamic model in biogas production.
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For the integration of risks in the biogas production process simulated in the
dynamic model, three scenarios are set:

A0 — the influence of all risks is included;

Al — only the influence of political risks is included;

A2 —risk influence is not included.

The elaboration of the mentioned scenarios and their inclusion in the
simulation reflects the overall risk effects and effects of a separate risk group
on the process of biogas production. Thus allowing to estimate the potential
risk influence and chose rational risk management alternatives.

In addition to risk influence scenarios, two scenarios for SET with a rate of
10 and 5 per cent are included in the model. In opposite to the risk influence
scenarios, it is possible to switch SET scenarios, and choose one of SET rates
in each simulation attempt.

By validating the model, the model’s output data were compared with the
two indicators of the real system: electricity generated and sold under the
mandatory purchase obligation in 2012, kWh/year, and income from this
electricity. These indicators were chosen for the validation, as the data are
precisely recorded when selling electricity under the mandatory purchase
obligation.

After analysing the output data, it can be concluded that for the first year of
simulation, the most precise data were obtained from scenario A2, which does
not include the effect of risks; the deviation of this scenario from a real
system’s data is only 2% for both parameters. But in the further simulation,
according to the dynamic hypothesis, the data produced by this scenario is
rather optimistic, and significantly differ from the base results.

However, in the scenarios that involve risks, the risk effect initially seems
to be insignificant, but this effect is included as a variable with a normal
distribution and changes from year to year; therefore, it has to be analysed for a
longer period. It can be concluded that the model is useful in forecasting and in
general, it produces credible data that, if certain risks are included in the
simulation, maximally approximate a real system.

5.3. Results obtained in the dynamic modelling and their analysis

Based on the data obtained in the dynamic modelling, changes in the
output of biomass and the economic indicators — income from electricity, heat,
and digestate and the total income — were analysed. As several stochastic
variables create changes in the obtained results in each simulation, to determine
the average values and the distribution interval of the results, the author
accumulated simulation results for 97 simulation attempts.

Figure 15 the average results for the income from the electricity for the
three scenarios included in the model.
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Fig.15. Average income from selling the electricity for the three (A0..A2)
scenarios included in the module, LVL/ year, N=97.

For this variable, the highest average results are reached in the scenario
A2, but the highest distribution of results — in the scenario Al, its minimal limit
reaches the average level of the results for the scenario A0, but the maximal
limit exceeds both the average and the maximal level of results for the scenario
A2.
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Fig.16. Average total income for the three (A0..A2) scenarios included in

the module, LVL/ year, N=97.
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After analysing the total income from selling electricity, heat, and digestate
(Fig.16), it can be concluded that, similarly, as in the results reflected in the
Fig. 15, the lowest result are for the scenario A0, while scenario Al produces
volatile results, bet the results of the scenario A2 shows the closest
homogeneity and overall, the highest results. In both cases, the results for the
scenario Al may be explained by the fact that these indicators are affected by
the political risks, which, according to the experts, have a high influence; these
risks are included in the model as a variable with a normal distribution.
Therefore, it can be assumed, that the years when the indicator sharply
decreases are the periods when the risk makes its impact at the maximum value
of the variable, which corresponds to the model’s hypothesis.

It can be concluded that the integration of risk influence into the dynamic
model reduces the results, and the model’s data approaches the real
performance results of the farm. The risks in the model are included as
stochastic values with a normal distribution and their parameters (the mean
value and the standard deviation), were obtained from the experts’ risk
assessment. Therefore, by changing these coefficients, it is possible to forecast
the farm’s performance results and their relation to the existing risks. If a
potential loss or a lower profit is expected, it is possible to choose risk
management alternatives more successfully and to consider which risks have to
be transferred (for instance, which risks have to be insured) or reduced, but
which risks should be up-taken, thus considering the potential consequence of
risk occurrence.

5.4. Biogas production development prospects and risks in Latvia

The prospects for developing biogas production mainly depend on the
future energy policies of the EU and Latvia and the support instruments
available to producers. To examine the potential development perspectives, the
author developed three conceptions of support to biogas production (Fig. 17):
Conception 1 — maximum electricity production; Conception 2 — maximum
utilisation of produced electricity and heat; and Conception 3 — bio-economics
and sustainable production of energy.

The author considers the Conception 3, to be the most suggestible for the
future support policy — support to the facilities that are integrated into the
farm’s multi-industrial business and located besides large livestock
farms/agricultural primary production enterprises, thus combining crop and
livestock farming with agricultural processing. Since such a choice of
biomasses leads to a lower yield of biogas, and, in its turn, to a smaller amount
of electricity and heat, rational support mechanisms would be necessary to
stimulate the choice of the mentioned biomasses.
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EU and national policies and legislations

Conceptions for supporting the production of biogas

Conception 1: maximum
electricity production
The present national policy
provides financial support,
depending on the amount ot
electricity produced

Conception 3: bioeconomics and
sustainable production of energy
The support system focuses on
stimulating the utilisation of
agricultural or processing wastes

Conception 2: maximum utilisatio.
of energy
Financial support depends both on
electricity and heat generated anc
used efficiently

Specific support mechanisms:

- support for investment to establish
such facilities — determining the
distribution of biomasses used, the
location of the facility, and the
efficiency of generation and
utilisation of energy;

- differentiation of the kinds of
support mentioned in Conceptions 1
and 2 in favour of the facilities
described in Conception 3.

Specific support mechanisms:

- availability of additional support/
SET reduction for facilities that
efficiently utilise Te produced heat;

- support for investment to create
possibilities for the utilisation of heat;
- differentiation of the kinds of support
mentioned in Conception 1 in favour
of the facilities described in
Conception 2.

Specific support mechanisms:
- guaranteed purchases of
electricity;

- guaranteed electricity prices;
- exemption from the tax on
electricity from renewable
sources

Characteristics of a biogas facility:

Characteristics of a biogas
Jacility:
as much electricity as possible is
produced from biogas, biomass of
high biogas yield is produced/
purchased, the location of the
facility is not close to other

Characteristics of a biogas facility:
to utilise the produced heat, biogas
facilities are located close to populated
places/ other production buildings.
Facilities, that initially did not have
the possibility to utilise produced heat
need to develop such possibilities.

facilities are integrated into the farm’s

multi-industrial business, located next
to large livestock farms/agricultural
primary production enterprises. The
choice of a biomass is based on the

availability of livestock and processing
wastes, the wastes are supplemented

with crop biomass. Produced heat is
fully utilised.

facilities/populated places

e Risks <
Source: author’s construction
Fig.17. Conceptions for supporting biogas production in Latvia.

Even though the present support instruments match the characteristics of
those described in Conception 1, there are several biogas facilities in Latvia that
are engaged in the kinds of activity of biogas facilities described in
Conceptions 2 and 3. However, if designing a future support policy, it has to be
taken into account that not all facilities are able to adapt to changes in the
support policy. It is possible to adapt the facilities fitting Conception 1 to the
operational parameters mentioned in Conception 2, but it is not always possible
to change their operation to fit the activities supported in Conception 3.
Accordingly, while designing a future support policy, it is important to ensure
the legitimate expectations of existing facilities and the stability of the
appropriate support mechanisms, but any changes in the support policy have to
be attributed to the new facilities that have not yet started their operation.
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The greatest share of income of biogas producers is made up of the
income gained from selling electricity under the mandatory purchase
obligation. Therefore, the greatest risks in biogas production are associated
with changes in the support policy and mandatory purchase prices. In the risk
assessment, the biogas producers regarded these risks as the most significant
ones, as reflected in Chapter 4. The mentioned risk forecasts come true on
January 1%, 2014 when subsidised electricity tariffs (SET) are introduced based
on the decision of the Cabinet of Ministers of September 17", 2013; the support
paid to subsidised electricity producers under the mandatory purchase
obligation will be taxed (Subsidétas elektroenergijas..., 2013). On the whole,
such a tax reduces the burden of MPC on electricity consumers, but, at the
same time, reduces renewable energy producers’ income. To identify the SET
effect on biogas producers, the author calculated changes in the planned size of
support after the 10% tax rate is applied. The 5% tax rate was not calculated for
all producers, as it is applied to individual producers that meet the requirements
set by Section 5.4 of the Subsidised Electricity Tax Law. According to the
calculation results, the average rate of support will decrease from LVL 0.104 to
0.094 per kWh after the 10% tax rate is applied. The total amount of support
will decline by LVL 2.2 mln, while the average amount of support per facility —
by LVL 58.6 ths. The most essential financial effect due to the reduction of
support is observed for large biogas facilities: the income of “Getlini EKO” Ltd
will decrease by LVL 276 ths, while that of “Agro Iecava” will reduce by LVL
140 ths. The government’s total revenue from SET is expected to be LVL 105.6
mln in the period from 2014 till 2017 (LVL 24.0 mln in 2014; LVL 25.9 min
in2015; LVL 27.9 miIn in 2016; LVL 27.9 min in 2017) (Komplekss
risinajums.., 2013).

These tax changes reduce consumer payments on electricity, but also the
entrepreneurs’ motivation to start or expand the use of renewable energy
sources for electricity production. Besides, it is a precedent for the reduction of
income from electricity without reducing the mandatory purchase prices, thus
increasing uncertainty about future political decisions, as the tax rate may be
relatively easily changed and cannot be controlled from the perspective of
producers in contrast to the mandatory purchase obligation, under which a
contract on electricity sales is concluded.

Since incomes from electricity sales would decline, the author estimated
the maximum income biogas producers can gain per 1 MW if producing and
selling electricity, heat, and digestate. Since both the 10% and 5% SET rates
may be applied to biogas producers, the calculation was performed for both
these rates. The application of the 10% SET rate reduces the income of
producers by LVL 83.2 ths per 1 MW of electric capacity, while the 5% SET
rate — by LVL 41.6 ths. According to the author’s calculation (Table 5), given
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the capacity of the farm “Vecauce”, the farm’s income will decline by
LVL 24 ths if the 10% SET rate is applied, and this income reduction could be
offset by selling either approximately 27% of the heat generated by the farm
(669600 kWh) or about 65% (11 ths t) of the digestate. Yet, if the 5% SET rate
is applied, incomes will decrease by LVL 12 ths, and it could be offset by
selling either approximately 14% of the farm’s heat (347 200 kWh) or about
32% (5.9 ths t) of its digestate.

Table 5
Incomes of the biogas facility on the LLU training and research farm
“Vecauce”
Income source Units per year, LLU | Average price | Total income,
farm ,,Vecauce”’ per unit LVL/year
Electricity, kWh 2080 000 0.149 311584
Electricity at the 10% SET, kWh 2 080 000 0.138 287248
Electricity at the 5% SET, kWh 2 080 000! 0.144 299 416
Heat, kWh (55 %) 2480 000 0.037 91 760
Digestate, t 18 450 2.1 38 745
Total income, no SET 442 089
Total income at the 10% SET 417 753
Total income at the 10% SET, digestate excluded 379 008
10% SEN 24 336
Total income at the 5% SET 429921
Total income at the 5% SEN, digestate excluded 391176
5% SET 12 168

Source: author’s calculations

A more precise effect of the SET rate on the economic performance of the
farm “Vecauce” was determined by employing the dynamic model developed
by the author. The model includes the mentioned risk level scenarios, and two
SET scenarios for the 5 and 10 per cent SET were added. Unlike the risk level
scenarios, these scenarios may be switched, thus choosing one of the rates in
each simulation. Even if one of the SET scenarios is chosen, the model’s results
are shown for all the three risk level scenarios — with all the risks, with the
political risks, and without risks.

After analysing the average results obtained (Figure 18), the author
concludes that on the whole the risk level scenarios make a greater effect on the
model’s results in contrast to the application of SET rates and changes in these
rates. Since there are also other stochastic variables, along with the risk level
scenarios, in the model, no directly proportional income reduction is observed
when decreasing the amount of support; yet incomes tend to decline. These
results reflect the ability of the elaborated model to react to the additionally
introduced conditions and successfully show the proportion of the loses from
the risk variables and the SET. Corresponding to the expert evaluation, political
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risks have a high evaluation of the significance level, therefore the effects on
the results of the model for this and other risk groups are relatively higher than
the effect of SET. Although also the implementation of SET is considered a
political risk, the effect of SET on the annual income from the sold electricity
will not bring the forecasted loses of the political risk group, in a long-term it
can influence both the profitability of the biogas production facilities and to
increase the concerns about the further realization of the energy policy, its
instruments and the predictability of these instruments.
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/
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Source: author’s construction

Fig.18. Average income from selling the electricity after SET is applied for
the three (A0..A2) scenarios included in the module, LVL/ year, N=97.

The author concludes, that the future development of biogas production,
will focus on the maximisation of utilisation of heat, which is also evidenced by
the MoE informative report “A Complex Solution to the Problems of the
Electricity Market” (Komplekss risinajums.., 2013), as well as the
maximisation of utilisation of wastes and production residues for biogas
production. For this reason, the construction of new biogas facilities, if the
process of obtaining the right to sell the electricity under the mandatory
electricity purchase obligation in accordance with the Cabinet Regulation No
221 of March 10™, 2009 and Cabinet Regulation No 262 of March 16", 2010,
restarts, has to be especially supported for biogas facilities that are located next
to processing enterprises and large livestock, especially pig and poultry, farms,
thus setting the observance of the principles of bio-economics and the tackling
of problems with manure and production waste, rather than electricity
production, as the main priority.
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MAIN CONCLUSIONS

Several approaches to defining risks are available in the scientific literature;
the most appropriate risk definition for the management of risks in
agriculture involves a combination of components of two risk identification
levels: probability of risk occurrence and severity of losses caused if the risk
occurs.

. Agriculture is affected by various risks and their origin is more diverse than
in other industries; in the risk assessment system of the present research, 24
risks included in the assessment of risks in biogas production from biomass
of agricultural origin are classified into 6 basic groups: production,
personnel, logistics, environmental, property, and political risks.

. In the period from the end of the 20" century to the present, sustainability of
energy resources — gradual replacement of exhaustible energy resources
with renewable sources and higher efficiency in the use of energy — has
been emphasised. Support for exploiting renewable energy sources has
become an important component of the EU’s policy and is specified in the
EU’s political priorities.

. The legal documents of the energy sector of the EU and Latvia emphasise
the need to produce competitive, sustainable, and safe energy; in biogas
production, the need to combine biomass of agricultural origin with
agricultural by-products and waste is stressed, thereby reducing competition
between energy and food production as well as efficiently using heat
generated at cogeneration power plants.

. The use of biogas for energy production, compared with the use of other
renewable energy sources, involves relatively more positive effects. The use
of biogas not only assists in implementing the political goals in the use of
renewable sources for energy production, but also contributes to
transforming the operation of farms to meet the principles of bioeconomics
and sustainable production. Criticisms of biogas production is most often
associated with the high price of electricity produced, which is presently
paid by consumers, compensating for the MPC, that affects the
competitiveness of Latvia’s national economy. Besides, biogas production
can increase competition for agricultural land that is used for feed and food
production.

. In 2013 in Latvia, 38 biogas facilities produced biogas (only those facilities
that sold their electricity in 2012 under the mandatory purchase obligation
are refereed to); of the facilities, 6 produced biogas from household waste
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or sewage sludge, while 32 used biomass of agricultural origin, sometimes
combining it with agricultural or organic processing wastes.

In the risk assessment, the highest risk level was obtained for the political
group risks, reaching a score of 25, thus pointing to political instability and
distrust in political decisions in Latvia. The results of the risk assessment
survey reflect the role of legislative and political factors in entrepreneurship
and its further development. Without a stable, well-structured, and
predictable sectoral policy, entrepreneurship, according to the experts, is
subject to significant risks. Such an assessment indicates the sector’s great
dependence on political decisions due to the historically evolved support
system.

An analysis of the risk management alternatives for each of the risk groups
shows significant differences among the alternatives suggested by the
experts for each of the risk groups — they advised to reduce mainly the
environmental, personnel, and production risks, as these risks can be
relatively simply reduced at a low cost, whereas an entirely opposite
assessment was given to the group of political risks, as these risks, from the
perspective of a biogas producer, cannot be influenced. For the management
of political risks, a third of the respondents proposed taking the risk, while
the same number of respondents advised diversifying economic activity.

. After analysing the factors hindering the development of entrepreneurship,

it can be concluded, that according to the experts the most significant
effects on the further development of entrepreneurship are made by political
factors, thereby indicating the expectations of changes in legal acts and the
problem of instability, as well as the low trust of entrepreneurs in political
decisions and their stability.

10.In the dynamic modelling, the closest result to the data of a real system —

11.

the LLU training and research farm “Vecauce” — on income from electricity
is obtained from the scenario that only includes the effect of political risks.
Including other risks besides the political risks, the results are decreasing
and distancing from the results of the real system.

In defining three biogas production support conceptions, it can be
concluded, that the former support policy was set according to the
Conception 1 — for maximal production of electricity, but in the analysis of
the differentiation parameters of the SET, a transition from the Conception
1 to the Conceptions 2 and 3 can be noticed — preference for the maximal
utilisation of both produced electricity and heat, as well as the production of
sustainable energy.
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PROBLEMS AND PROPOSALS FOR SOULUTIONS

Problem 1

Criticisms of biogas production often refer to the high price of electricity,
which is presently paid by consumers, compensating for the MPC. It affects the
competitiveness of Latvia’s national economy. Besides, biogas production can
increase competition for the UAA that is used to produce food and feed.

Proposals to solve the problem

1. The MOoE, while designing the future support policy for biogas
production, has to focus on developing a support mechanism that
fosters the production of renewable energy mainly from local
agricultural and forestry residues, by-products of processing and
related industries, as well as organic waste, besides, not only
electricity but also heat generated in cogeneration have to be
efficiently utilised.

2. The national and EU support instruments for the construction of new
biogas facilities have to be allocated for establishing new biogas
facilities located next to processing enterprises and large livestock,
especially pig and poultry, farms, thus setting the observance of the
principles of bioeconomics and the tackling of problems with manure
and production waste, rather than electricity production, as the main
priority.

Problem 2

The national policy for renewable energy is unclear; there are discussions
within the MoE and among the stakeholders about the future policy, which
causes instability and distrust in political decisions.

Proposals to solve the problem

1. The MoE has to develop a political framework for the use of
renewable energy, which clearly defines support priorities and future
support mechanisms.

2. The MoE, while designing an energy policy, including changes in the
support mechanisms (mandatory purchase prices), and while
discussing them, has to observe the principle of legal expectations
regarding the enterprises that already operate as electricity producers
and sell electricity under the mandatory purchase obligation.
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Problem 3
Risks can significantly affect economic performance indicators, but, at the
level of biogas producers, their effects are not fully assessed.

Proposals to solve the problem

1.

Biogas producers have to perform identification and assessment of
risks and regular risk management activities not only at their biogas
facility, but also on their farm as a whole, especially focusing on the
group of production risks. To assess the risks, it is advised to use semi-
quantitative risk assessment methods and to keep accounts of risk
occurrence frequency, losses incurred, or lost profits in order to
identify the risk level as objectively as possible.

The institutions of LLU and Riga Technical University have to
continue their research on assessing risk effects in the production of
renewable energy, including biogas; LLU has to focus on developing
an integrated risk management system for managing risks on a farm
level.

Problem 4

Under changeable production, political, and market conditions, the process
of biogas production is difficult to plan, and it is affected by risks of several
groups, which usually are not taken into consideration when forecasting
production results.

Proposals to solve the problem

1.

Researchers of the Faculties of Agriculture, Engineering, and
Economics and Social Development of LLU have to jointly elaborate
easy-to-use tools for biogas producers and advisers for forecasting
biogas production and other processes, for instance, software adapted
to biogas producers, which is based on dynamic modelling of
processes. The integration of risk influence into a system’s simulation,
as the author’s research shows, raises the precision of forecasting and
correspondence with the results of the real system.
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