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1. DARBA VISPAREJS RAKSTUROJUMS

Temas aktualitate

Pasaulé meza resursu vertéSana tiek veikta divos veidos, fiziska un
monetara izteiksmé. Meza resursu vert€Sanas principus nosaka SEEA
(Integréta vides un ekonomisko vértibu noteik3anas sistéma). Saja sistéma
apkopotas IidzSin€jas meza monetaras vertibas noteikSanas metodes un
analiz€tas atSkiribas, kadas pastav starp dazadam valstim. Pagaidam Eiropas
Savieniba trukst vienotas meza resursu vérté$anas politikas.

Lidz $im misu valsti meza resursi uzskaititi fiziski (péc platibas un
kvantitates). AT izmanto$anas apjomi tiek noteikti fiziska izteiksmé.
Resursu uzskaité pilnigi vai dalgji ignoréta monetara veértiba (kvalitate un
vertiba). Netiek arT izmantotas uz monetaro vértibu balstitas meziericibas
metodes. Tas kave objektivi izvertet dazadus mezsaimniecibu ietekméjosus
faktorus un attistit sabalansétu daudzfunkciju meza apsaimniekosanu. Rodas
objektivas griitibas noteikt meza IpaSumu vertibu. Promocijas darba Sie
kriteriji tiek savstarp&ji sasaistiti un izveidota kvalitativi jauna meza
apsaimnieko$anas planoSanas sist€ma un izstradati jaunu ikgad&jo cirSanas
apjomu noteikSanas modeli. PriekSnosacTjums $adas sist€mas radiSanai ir
datortehnikas strauja attistiba, kas lauj 1sa laika apstradat milzigu
informacijas apjomu. Promocijas darba arl risindta meza vertibas
atspogulo$ana gramatvedibas bilanc€ un finansu pliismas analizes jautajumi.

Pétijjuma merkis
Promocijas darba mérkis ir izstradat meza kapitalvértibas noteikSanas

sisttmu un tai atbilstoSo bilancsp&jigu meziericibas metodi, kura bitu
izmantojama Latvijas Republika un Eiropas Savieniba.

Galvenie uzdevumi

1.Analizet pasaulg lietotas meza vertéSanas metodes;

2.1zstradat meza kapitalvertibas noteikSanas sisteému;

3.1zstradat bilancsp€jigas meziericibas metodi, sabalans€jot noturigu tiro

ienakumu profilu ar izmantojamo resursu daudzumu un meZza
kapitalverttbu. Metodi japamato ar diviem galvenajiem meza
apsaimnieko$anas planosanas aspektiem:

e Dbalstoties uz pasreiz eksist§joso finansu aprékinu bazi javeic meza
apsaimniekoSanas finansu pliismas analize un japlano finansu aprite
laika;

e Dbalstoties uz meza inventarizacijas materialiem javeic fundamentalu
mezaudzu struktiiras analizi un japlano tas apsaimnieko$anu laika un
telpa;

N

. Bilancspgjigas meziericibas metodes praktiskai nodrosinasanai javeic

pétijumi $ados virzienos:

e izstradat tadu apalkoku sortimentu struktiiras prognozésanas modeli,
kurs balstits uz meza inventarizacijas materialu izmantosanu;

o izpétit koksnes cenu veidoSanos un dinamiku, sagatavot rekomendacijas
koksnes cenu izmantoSanai aprékinos;

e izstradat sagaidamas vertibas noteik§anas modeli (mezaudzu augSanas
gaitas aktualizacijas modeli), kur$ biitu piemérots Latvijas Republikas
meza inventarizacijas sisteémai;

e izpétit socialo un ekologisko faktoru ietekmi uz meza kapitalvertibu, to
atspogulosanu gramatvedibas bilancg;

5. Bilancspgjigas meziericibas metodes parbaude, praktisks lietosanas
piemers.

Zinatniska novitate
Sadi petijumi Latvija aizsakti 20.gs. 20. gados E.Ostvalda vadiba. Vélak,
péc Otra pasaules kara, darbus turpinaja R.Markus Amerikas Savienotajas

Valstis. Sis jautajums pétits starptautiski (J.Jacobsson, M.Boman,

W.D.Klemperer, H.Krieger, A.Kleinhofs un citi). P&c Otra pasaules kara

sadi petijumi Latvija nav veikti. Promocijas darba merkis ir izstradat

principiali jaunu meziericibas metodi, promocijas darbs ir jauna zinatniska
izstrade un taja pamatots lietisks projekts.

Darba praktiska nozimiba

Promocijas darba ietverto petijumu rezultatu zinatnisko nozimigumu
veido pétfjuma originalitate un pirmreizigums. P&tfjuma tiek apstiprinatas
E.Ostvalda izvirzitas tézes un relativa meza rentes teorija tiek atspogulota
miisdienigd gaisma, ta tiek modernizéta. P&tjjuma rezultati un izstradata
metode pilnveidos valsts un privato meza TIpasumu apsaimnieko$anas
planosanu, radis priek$nosacljumus Tpasumu uzpems$anai gramatvedibas
bilancg.

Zinatniska darba aprobacija

P&tjjuma rezultati izmantoti Nacionalas meza un saistito nozaru
programmas izstradé, A/S ,Latvijas valsts mezi” meZza kapitalvertibas
noteikSanas metodikas izstradé, meza apsaimnickoSanas scenariju
prognozesana. Metodika prakse tiks realizeta izstradatas datorprogrammas
veida, kas laus meza tpasniekam sekot lidzi IpaSuma kapitalveértibas izmainu
dinamikai, finansu plismai, radis iesp&u privato meza IpaSnieku
kooperacijas sist€émas attistibai. Izmatojot So metodi privato meza Tpasumu
apsaimniekoSana, biis iesp&ams nodrosinat  ilgtsp&igas meZa



apsaimniekoSanas principu ievéroSanu. Izstradata metodika un aprékinu
rezultati izmantojami valsts parvaldes institliciju normativo aktu izstradg.

Promocijas darba struktiira un apjoms

Promocijas darbu veido 4 nodalas. Pirma nodala doti meza
Tpasumu verteSanas vispargjie jédzieni, uzdevumi un principi, analiz€ta
meza kapitalvertibas teorija un rekomendéta meza kapitalvertibas nozime
meza apsaimniekoSanas planosand, pamatota bilancspgjigas meziericibas
nepiecieSsamiba. Otra nodala izklastiti bilancsp&jigas meziericibas metodes
teorétiskic un praktiskic aspekti, noteikti meZsaimniecibas budzeta
planosanas ekonomiskie indikatori. Izstradata bilancsp&jiga ilgtsp€jigas
meza izmanto$anas apjomu noteik$anas metode. Tresa nodala saistita ar
meza apsaimniekoSanas planoSanas datu apstrades modela aprakstu,
mezaudzes struktiiras elementu konstrué$anu, Ipasumu vertibas noteikSanu
un augSanas gaitas modeléSanu. Ceturtaja nodala paradits bilancspgjigas
meziericibas metodes praktiskais piemers.

Promocijas darba apjoms ir 119 lapaspuses, informacija sakartota 10
tabulas, 45 att€los un 6 pielikumos, izmantots 100 literattiras avoti.

2.PETIJUMA MATERIALS UN METODIKA
2.1. Meza kapitalvertibas noteikSanas teorija

Eiropas Savieniba aktuala ir vienotas meza stratégijas realizacija.
Papildus gritibas rada apstaklis, ka dazadas valstis pastav atSkirigas meza
apsaimniekoSanas tradicijas, atSkirigas meza inventarizacijas metodes.
Tomér aktuals ir jautagjums par meza resursu uzskaiti, ekonomisko
vertgjumu, uznemsanu gramatvedibas bilanc€. Arf misu valsts likumdosana
(Likuma par gramatvedibu 11.pantd) ir prasiba meza vertibas uznemsanai
gramatvedibas bilancé. ST jautajuma risinaSanai lidz §im nav izstradata
vienota metodika. Neskatoties uz zinamu viedoklu atSkiribu, Eiropas
Savienibas valstu vidi praktisku pielietojumu guvusas vairakas mezu
vertésanas metodes.

Lai izstradatu uz meza vertibu balstitas meziericibas metodes,
janosaka meza kapitalvertibas metodika, veicot $adu metozu analizi:

e Kopgjo ienakumu analize;
e Diskontéto ienakumu analize;
e TieSo ienakumu kapitalizacija.

2.2. Bilancspgjigas meZiericibas metodes teoretiskie un praktiskie
aspekti

Latvijas Republikas likums par gramatvedibu nosaka TpaSuma esoSo
pamatlidzeklu vai razoSanas krajumu atspogulosanu gramatvediba, noradot
to daudzumu un vértibu (LR Likums par gramatvedibu 1992). Sada iesp&ja
sekot lidzi meza resursu izmantoSanas finansu plismai un iesp&jamo
izmainu dinamikai uzpémuma vadibai dod iesp&ju pilnveidot saimniecisko
darbibu:

1. piepemt strategiskus lémumus (ikgad&jie meza resursu izmanto$anas
apjomu noteiksana);

2. optimalas saimnieciskas darbibas nodrosinasana (Meza kapitalvertibas

izmainu dinamikas prognozes atkariba no 1pasnieka pienemtajiem

saimnieciskiem Iémumiem);

investiciju apjoma planosana, finansu atdeves noteiksana;

optimala tiro ienakumu profila noteiksana;

5. pamatlidzeklu un razoSanas lidzeklu krajumu noteik$ana daudzuma
(fiziski) un veértiba (monetari);

6. inventarizacijas un parskatu sastadiSana atbilsto§i gramatvedibas
noteikumiem.

Metode principiali atSkiras no citam Iidz §im Latvija lietotam meziericibas

metodém:

e metodei jasatur ilgtsp€jigas meza izmantoSanas un parvaldes
principus, kas pilniba aptver meza apsaimniekoSanas planoSanas
uzdevumus gan regionala, gan viet€ja limeni, gan fiziska, gan
monetara izteiksmé;

e vienm@rigas meza izmantoSanas un meza resursu atrazoSanas
principu ietekmes uz meza resursu struktiiras dinamiku (mezaudzu
vecuma struktiiras un prognoz&jama sortimentu iznakuma) noteikSana
un vienmerigas meza izmantoSanas un citu kritériju kontrole,
izmantojot resursu kopgja stavokla, daudzuma un vértibas analizi
aizstaj 1idz §im izmantotos normala meza teorétiskos principus;

e straujas datortehnikas iesp&ju attistibas rezultatda meza informacijas
datu apstradé iespgjams izmantot sarezgitas datu apstrades un
optimizacijas metodes.

W

Investicijam mezsaimnieciba raksturiga 1éna finansu aprite, ar ko
mezsaimniecibas ekonomika atSkiras no citam ekonomikas nozarém. Tapéc,
planojot mezsaimniecibas investiciju atdevi, nepiecieSams iegiit informaciju
par $adiem finansu plismas posteniem, kuru rezultativie raditaji ietekmé
meza kapitalvértibu un noturigo tiro ienakumu profilu:



investiciju izmaksas;
tie$as meza apsaimniekoSanas izmaksas;
ienakumi no kapitalieguldijumiem;
zemes, IpaSumu vertiba tirgd, tirgus stavoklis;
koksnes resursu pieprasijums;
koksnes cenas;
medibu noma;
citi ienakumi;
meza audz€Sanas riska faktors.
Kapitala izmantoSanas budzeta planoSanas uzdevums ir izstradat
optimalo investiciju planu, kur§ nodrosina maksimalu meza kapitalvertibas
pieaugumu.
Nosakot optimalo meza apsaimnieko$anas planosanas variantu, jarod
kompromiss starp ieprieks uzskaititajiem indikatoriem.

WX A W=

2.3. Meia apsaimniekoSanas plano$anas datu apstrades modelis

Algoritma uzdevums ir noteikt meza apsaimniekoSanas planosanas
optimalo scenariju, kur§ nodroSina pastavigu, vienmerigu tiro ienakumu
profilu. Algoritms sevi ieklauj $adus etapus:

1. MeZa registra un citu datu bazu strukturéSana un informacijas
sagatavoSana;

2. Meza apsaimniekoSanas alternativo scenariju izstrade;

3. Vienmeérigu ikgad€jo cirSanas apjomu noteikSana (péc vértibas un
mezaudzu atrazoSanas efektivitates paaugstinasanas);

4. Vienmeérigu ikgad€jo cirSanas apjomu noteikSana (péc platibas un
krajas);

5. Efektivaka alternativa scenarija (planoSanas varianta) izvéle.
Scenarijam janodroSina meza kapitalvertibas paaugstinasana.

Ieprieks aprakstitas meza apsaimniekoSanas planoSanas sist€émas
ievérosana nodroSinas kvalitativi augstvertigaku meza apsaimniekoSanas
planoSanu, kura sevi ietvers meza resursu izmanto$anas planoSanu gan
kvantitativa, gan finansiala izteiksme.

Izstradajot specializétu datorprogrammu, Iidz§in€jais saimniecisko
vienibu princips tiek aizstats ar sugu strukttiras dinamikas analizi. Pieaugusu
audzu taksacijas raditaju izmainas dinamika atkariga ne vien no to augsanas
gaitas, bet arT no saimnieciskas darbibas ietekmes. PlanoSanas procesa
jaizvélas labaka alternativa (skatit 2.1.attelu).

Bilancspgjigas meziericibas metodes algoritma uzdevums ir noteikt
meza optimalo kapitalvertibu, kas ir atkariga no pienemtas pelpas procentu
likmes un tai atbilstoSajiem tirajiem ienakumiem. Planosanas gaita jaizvelas
tads meza apsaimniekoSanas modelis, kur§ nodroSina noturigus tiros

ienakumus un kapitalvértibas nesamazinaSanos nakotné. Uz to, cik
planosanas modelis ir atbilsto§s $adam prasibam, norada rezerves fonds,
kura tiek planota tiro ienakumu uzkrasanas. Rezerves fonda uzkratie lidzekli
tiks izmantoti tiro ienakumu profila lidzsvaroSanai ilgtermina un
investicijam kapitalvértibas paaugstina$anai nakotné. Meza kapitalvertibas
noteikSanas diagramma paradita 2.2.attela.

Meza taksacijas datu ievade, meza koksnes resursu cenu monitoringa datu ievade, normativo
faktoru ievade
1
Sortimentu struktiiras un mezaudzu sagaidamas vértibas aprékinasana periodam i.
Mezaudzes sagaidamas vértibas noteik$ana (atbilstosi mezaudzes galvenas cirtes vecumam)

=
Ikgadgjo cirsanas apjomu noteik$ana vértibas izteiksmé periodam i. Noturiga tiro ienakumu
noteik$ana pie dazadam procentu likmém

Tkgadgjo meza izmanto$anas apjomu aprékinasana platibas un krajas izteiksmé izmantojot
GIS datu analizi

Labakais alternativais meza izmanto$anas un atjauno$anas scenarijs

Meza resursu planosanas rezultatu detalizacija, informativas atskaites

2.1.att. MeZa apsaimniekoS$anas plano$anas soli

«uses» «uses»
Pi itu liks
Kapitalvértiba A Procent Ikme

Razo$anas
Galvenas cirtes izmaksas

ienakumi

«extengsh

«extends»

Starpcirtes

ienakumi

«extends» «extends»

Noturigie firie
ienakumi

Tiesas
izmaksas

Administrativas
izmaksas

Medibu
saimniecibas
ienakumi

Infrastruktdras
izmaksas

nodevas
2.2.att. MeZa kapitalvértibas noteikSanas un noturigu tiro ienakumu analizes
Use Case diagramma

]
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Miisdiendas meza inventarizacija biezi vairs nesatur informaciju par
saimnieciskajiem rikojumiem. Tapéc datu apstrades modela uzdevums ir
izmantot saimniecisko rikojumu noteikSanas algoritmus, vadoties vienigi
péc meza registra datu bazes un normativiem. Meza Kapitalvértibas
noteikSanai vispirms nepiecieSams aprékinat kokaudzu sagaidamas vértibas,
izmantojot apalkoku iznakuma aprékinus. Lai efektivi veiktu izvirzitos
uzdevumus, tika izstradatas sadas datu ievakSanas metodes un datu aprékinu

algoritmi:
1. Mezaudzu struktiras vert€Sana izmantojot virtualas dastlapas
aprekinus;

2.  Mezaudzu kvalitates vérteSana;

3. Apalkoku sortimentu struktiiras iznakuma prognozes izmantojot
virtualas dastlapas aprékinus un meZaudzu kvalitates novértéSanas
rezultatus;

4. Mezaudzu augSanas gaitas modeléSana. Izmantojot augSanas gaitas
modelus, tiek aprékinata mezaudzu sagaidama vértiba uz galvenas
cirtes bridi, ka arT veiktas apalkoku sortimentu iznakuma prognozes
izmantojot tirgus monitoringa datus.

5. Pamatojoties uz augSanas gaitas modeliem nepiecieSams prognozet
arT starpcirt€ iegiistamo koksnes kraju un tas vertibu.

2.4.Bilancspéjigas meZiericibas metodes praktiskas lietoSanas

piemers

Meza apsaimniekoSanas planoSanas datu apstrades modela mérkis ir

aprékinat meza kapitalvertibu, nodroSinat tas uzpemsSanu gramatvedibas
bilancg, izveidot meza apsaimniekoSanas planos$anas informacijas sisteému.
Merka sasnieg8anai izvirziti $adi darba uzdevumi:

1. Izpétit mezu apsaimnickoSanas planoSanas statisko struktiiru un
aktivitates;

2. lIzstradat mezu apsaimniekoSanas planosanas modeli automatizgjot
cirsmu atlasi (gan galvena cirte gan kopSanas cirtes, meZa
atjaunoSanas pasakumi u.c.);

3. Izpefit un izmantot prof. R.Ozolina algoritmus koku kopuma
generé$anai un sortimentu tilpumu aprékinasanai;

4. Izpetit un izstradat priekSlikumus mezaudzu augSanas gaitas

aktualizéSanai;

Izpétit un izstradat mezaudzu veértibas noteikSanas modelus;

6. leglitos modelus un algoritmus realiz€t meza apsaimniekoSanas
planosanas informacijas sist€éma, aprékinot meza kapitalvertibu un
tiro ienakumu profilu (meZa renti).

hd
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3. REZULTATI

3.1. Meza kapitalvértibas un meZa rentes noteikSanas modelis

Meza kapitalvertibas noteikSanai ieteicams izmantot tieSo ienakumu
kapitalizacijas metodi. Metodi iespgams izmantot Tpasumos, kuros
iep€mumi tiks giiti ilgstosi un tiks nodro§inats noturigu tiro ienakumu
profils. Sados ipaSumos parasti nav nepiecieSsams veikt pirmreizgjas
investicijas. Lai noteiktu ipasuma kapitalvértibu jaaprékina ikgadgjo tiro
ienakumu profils un kapitalizacijas likme. Lai to iespgjami precizi noteiktu,
javeic $adas ienakumu prognozes:

e  tie$as izmaksas;
o cfektivie jeb iesp&jamie kopgjie ienakumi;
e potencialie kopgjie ienakumi.

Tiesas izmaksas veido IpaSumam atbilsto$a apsaimnieko$anas mérka
nodro§inasanas izmaksas (funkcionéSanas izmaksas) un efektivo vai
iespgjamo kop€jo ienakumu glsanas izmaksas. Literatlra sastopams arl
operativo izmaksu apzimgjums;

Efektivie jeb iespejamie kopéjie ienakumi — korigétie potencialie kopgjie
ienakumi, no kuriem atpemti ienakumi par neizmantotajam platibam,
razo$anas zaud&jumi, un citi faktori, kas samazina ienakumus;

Tirie ienakumi — efektivie jeb iespgjamie ienakumi, no kuriem atskaititas
operativas izmaksas, nodoklu izmaksas, objektu amortizacijas izmaksas u.c.
Mezsaimniecibas praksé tiro ienakumu jédzienam analogisks jédziens ir
mezZa rente;

Meza rente — tirie ienakumi uz platibas vienibu aprékina bridi, nerékinot
laika faktora ietekmi.

TieSo ienakumu kapitalizacijas metodes ekonomiska jéga ir TpaSuma
operativas vertibas noteikSana. Operativa vértiba tiek noteikta atbilstosi
noteikta laika posma giistamajiem tirajiem ienakumiem, kapitala
uzkrajumiem un tiem atbilstoSajam kapitalizacijas faktoram.

1. Tira tagadnes vertiba ir visu nakotn€ sagaidamo izmaksu un ienakumu
diskonteta tagadnes vertiba. Meza kapitalvértiba tiek noteikta ka
meziericibas periodu sagaidamo tiro ienakumu tagadnes vertibu summa.
To aprékina p&c formulas 3.1.:

Rl_q+R2_C2+ +Rn_Cn

R —C
TTV:ZR”—;jz(RO—COH 1 2 +... % (3.1)
o (+7) (+r) (d+r) (1+7)
kur Rn — efektivie jeb iesp&jamie kopgjie ienakumi;
Cn— tie$as izmaksas;
r— procentu likme.
12



Formula (3.2.) pirmajam planosanas periodam parveidota sada
izteiksmé (3.2.):

N An_Sc+Dn+Mn_Cn_I/n_In

TV = , (3.2.
; A+r) ¢-2)

kur, 4, - galvenas cirtes ienakumi n perioda, LVL;

S.— mezizstrades izmaksas n perioda, LVL

D, — starpcirtes ienakumi n perioda, LVL;

M,—  medibu nomas ienakumi n perioda, LVL;

C,- meza atjauno$anas un kopSanas izmaksas, LVL;

V,— administrativas izmaksas un nekustama ipaSuma nodoklis,

LVL;
I, - infrastruktiiras uzturé$anas izmaksas, LVL

Promocijas darba rezultata tapusas datu apstrades programma minéta
formula, taja ieklaujot rezerves fonda uzkraSanu un izmantoSanu nakoso
periodu tiras tagadnes vertibas aprékinasanai parveidota formula 3.3.

n-1 m
P (y*m)+—
TTV(n): —y*(l+r) 2 4+
“(1+r) -1
(yrm)+ 2 < P, (3:3)
TR K () e Y
’ - (y*m)+—
y=n+l (1 + }") )
kur Rf— perioda rezerves fonds, LVL;
u-— rotacijas periods, gadi;
Dy— sagaidamie tirie ienakumi perioda, LVL;
m— perioda ilgums, gadi;
y— periods.

Aprekinatajai tirajai tagadnes vertibai jabiit vienadai vai lielakai par 0. Ja
tira tagadnes vértiba ir negativa, tas nozimg, ka investicijas ievérojami
parsniedz sagaidamos ienakumus un saimniekoSana pie pienemtas pelnas
likmes nenodro$ina pozitivu bilanci.

2. Tirie ienakumi (meZa rente) tiek izteikti ka katra meziericibas perioda
efektivo ienakumu un tieSo izmaksu sagaidama starpiba. Ikgadgjie tirie
ienakumi tiek aprékinati perioda kopgjos tiros ienakumus dalot uz perioda
ilgumu. PlanoSanas perioda kopg€jo ienakumu tiras tagadnes vertibas
(meza kapitalvertibas) un procentu likmes attiecibu sauc par meza renti
jeb noturigo tiro ienakumu profilu, kuru iesp&ams nodro§inat atbilstosi
noteiktajam planoSanas periodam visa meza apsaimniekoSanas plana
izpildes laika. Nosakot optimalo tiro ienakumu profilu svarigi noteikt
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katra perioda efektivos tiros ienakumus, kas kalpo ka salidzinamais
raditajs un norada uz rezerves fonda izveides nepiecieSamibu:

A, +D, +M,-C, -V, -1,

p = Z 5 (3.4.)
y=0 Y
kur p — ikgadgjie tirie ienakumi, Ls;
y— perioda laiks, gadi
Meza renti meza IpaSumam nosaka pe&c formulas:
Mr =TTV *r, (3.5)
kur, Mr - Meza rente, LVL/gada;

Meza renti periodam nosaka:

Mr, =TTV, *r, (3.6)
y=1

3. Sis metodes izpratné rezerves fonds ir tiro ienakumu atlikust vértiba, kuru

planots izmantot nakamaja plano$anas perioda, vai investét kapitalvértibas
paaugstinasanai nakotné. Ar dalu no rezerves fonda Iidzekliem jauztur
riska fonds. Rezerves fonda vertibu aprékina péc formulas 3.7.:

Rf =p,—Mr*l10, (3.7)

Nakamajiem planosSanas periodiem javeic tiras tagadnes vertibas un meza
rentes parrékinasanu, izveidot rezerves fonda uzkrajumus. Rezerves fonda
uzkrajumi japieskaita nakama meziericibas perioda ftirajai tagadnes
vertibai.

Rf, =(Rf,,*(1+r)" + p,)—Mr*10, (3.8)

kur Rf, — n perioda rezerves fonds, LVL;
Rf,.;— ieprieksgja perioda rezerves fonds, LVL;
m— perioda ilgums, gadi.

Gadijuma, ja meza rente perioda ir lielaka par sagaidamajiem tirajiem
ienakumiem, rezerves fonds blis ar negativu vertibu. Tas nozimé, ka Saja
perioda tirie ienakumi biis jasamazina un ar tiem jakompensé rezerves
fonda zaud&jumi. Saja perioda meza Tpasnieks pelnu nesanems. Ipasuma
uzturéSana bis jafinans€ no citiem finansu avotiem, vai jasamazina
TpaSuma uzturéSanas izmaksas.

4. Tkgadgja meza izmantoSanas tame atkariga no piepemta tiro ienakumu

profila. Tirie ienakumi tiek aprékinati ka visu ienakumu un izmaksu
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starpiba. Tapéc janodala tiro ienakumu dala, kas attiecinama uz citu
iengkumu posteniem (medibu nomas maksa, citi ienakumi) no koksnes
resursu ienakumu posteniem. Lai motivétu turpmaku mezaudzu kvalitates
paaugstinasanu, ari krajas kopSanas cirSu ienakumi janodala no galvenas
cirtes ienakumiem. Tap&c perioda galvenas cirtes tiro ienakumu
aprekinasanai jaizmanto formula 3.8.

A =Mr+V+C-D-G, (3.9.)
kur A, - kopgjie tirie galvenas cirtes ienakumi, LVL
Mr —  Akceptgtais perioda noturigs tiro ienakumu profils, LVL;
V. - perioda  kopgas  administrativas, infrastruktiiras

uzturésanas un nodoklu izmaksas, LVL;
C -  meza atjaunoSanas un kopSanas izmaksas, LVL;
D - perioda kopgjie starpcirtes tirie ienakumi, LVL;
G -  kopgjie medibu saimniecibas un citi ienakumi, LVL

3.2. Meza apsaimniekoSanas planoSanas statiska struktiira un

aktivitates

Meza teritorialas planosanas sistéma (attéls 3.1.) sastav no meza
inventarizacijas datu ievak$anas, stratégiskas, taktiskas un operativas
planosanas ITmeniem. Katrs planoSanas lIimenis satur mérki, realizaciju,
optimizaciju, informacijas atlasi un analizi.

Attela 3.2. ir redzama lietojumu diagramma, kas apraksta sisteémas
darbibu un saistibas starp apakssistémam. Katra apak$sistéma realize
atbilstoSo pasakumu kompleksu.

Meza kapitalvértibas un ikgad&o meza izmantoSanas apjomu
noteikSanai nepiecieSams izstradat datu apstrades sisteému. Sist€mas
sekmigu darbibu nodro$ina datu bazes informacijas analizéSana.

Meza apsaimniekoSanas stratégiskas plano$anas uzdevums ir planot
saimniecisko darbibu ilgtermina. Tap&c planosana tiek veikta vairakus
gadus vai periodus uz priek§u. Sada plano3ana saistita ar optimala
planosanas varianta mekléSanu. Optimala planoSanas varianta izvéle
saistTta ar tadu faktoru analizi, kuri ietekm& noturiga tiro ienakumu
profila (meza rentes) vertibu un nodroSina kapitalvertibas
nesamazinasanos nakotn&. Lielaka loma ir Sadiem faktoriem:

1. Galvenas cirtes vecums vai mérka caurmers;

2. Normativos noteiktie palickosas dalas Skérslaukumi p&c kopSanas
cirtes;

3.  Atjaunojamo sugu izvéle;
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4. Apalkoku sortimentu cenas, planotas izmaksas;

5. Administrativas izmaksas;

6. Riska faktoru ietekme.

Meza apsaimniekosanas planos$ana sevT ietver ciklu. Katrs no aktivitasu
diagrammas stavokliem sevi ietver vairakas parbaudes un procesus, ka
rezultata, ja tiek planoti meza izmantoSanas (koku cirSanas) pasakumi, tos
noverté izmantojot virtualas dastlapas un sortimentacijas algoritmus, kuru
apjomus un iegitds naudas summas saglaba datu kratuvé. ST rezultatu
saglabasana ir nepiecieSama tadé], lai p&c tam biitu iesp&ja apskatit visus
gener€tos planus un izvéleties labakos no tiem. Gadijumos, kad meZaudzei
péc taksacijas raditaju aktualizacijas automatiski netiek pieskirts
saimnieciskais rikojums, informacija par mezaudzi netiek ietverta finansu
plismas plano$ana. Meza apsaimniekosanas plana periodu modelis paradits
3.3.attela. Attela paraditi planosanas faktoru ierobezojumu algoritmi.

&tu ieguve \

«uses» . >
Tematisko kar$u
attéloSana

Mobila datu vadiba
(M-taksacija)

«extends» «extends»

Taksators

Inventarizacijas
datu vadiba

/N

Koksnes resursu
plGsmas plano$ana

Saimniecisko
rikojumu plano$ana

Uznémuma vaditajs Meziericibas Logistikas
(Ipasnieks) specialists specialists

3.1.att. MeZa teritorialas planoSanas procesa precedentu modelis
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}ak;a\m;ﬁ
Persona
| Vards

( FUzvards \

Personas kods

Ligums

HLiguma numurs
FTemin$

ValdiSanas ligums

«enumeration» Nomnieks T Valdii
Kopsanas cirtes panémieni l l l Ipabniks l l aldajs l
t+Jaunaudzu kopsana
[+Krjas kopsana
«enumeration» Meza apsaimniekosanas plans
Galvenas cirtes panémieni
[+Kailcirte Kadastrs Identifikators
[+Sanitara kalcirte L - (ipasums) ¥
#Kailirte ar séklas koku atstasanu cenumeration» Meia kartes
Hzlases cirte ADT — tOrtofoto
[+Seklas koku novakSana [+Valsts rezervati Lzmes robeu plans
[zases cires pédéjas papémiens [iNaconie paki Topografiska karte [t Centroid()  Point
[FDabas iegumi IMezaudzu karte Kvartals
«enumeration» [tDabas parki |Situacias pians
Rekonstruktivas cirtes panémieni
[+Vienlaidus cirte Mikroliegumi
[Hlzlases cirte Line
Nogabals
«enumeration»
Kopsans cirtes izpildes panémieni | i ibas pazime|
[FAnawu Point
(+Organizétais
Apakénogabals *
«enumeration» i gats el
Sanitars cites panémieni L imnigciska rikujums] “¥|#Valdosa sugal) : Taksacjas apraksts \g <
Meza zemes kategorija
«enumeration» _ #Mezs
Citi cirsanas panémieni cenumeration» [+Purvs
Venadus MRM kategorijas N+Lauce
blzlases (ainaw Hzcelsme zindma Instrumentalais Acuméra [+Stiga
. ) [+Alasits Dastiapa taksacijas apraksts taksacijas apraksts| [+Gravis
«enumeration» *Uzlabots T +Cel§
Atjaunosanas veidi [Paréks -
¢Da_b\sifé_ «enumerationy
[tMaksliga Aug3anas apstaklu tips
«enumeration» — [+Sils
MRM ieguves avots Taksacijes apraksts [*Metrajs
. S [+Lans
\ [Sastavs [*Damaksnis
"Vecums [+Veis
Dastlapa H |,/  |Bojajumi % [+Garsa
[+OA_Aprékina() Bojajumu raksturs N
HH
D
le
Sortimenta prioritate Hpatnibas ©
Stavs
Cena Garums : int = =) f
Ve FMinCaurmérs :int +Bieziba()
\é::m‘as foat [—@tArhizu : bool +Bonitate() il
AuaECen [*OA_TilpunsM3() : float imenta Sortimenta kvalitates klases
daCena) 1+OA_Tilp ): float
l:0A_Vertiba): foat

I i 1 I )
[ Resnie | [ vidsjie | [ Tievie | [ Walka | [Papimala]

3.2.att. MeZa kapitalvertibas noteikSanas klasu diagramma

[AL<AL] Max]
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Ka paradits 3.3.att€la modelim, saimnieciskais rikojums tiek pienemts,
atbilsto§i mezaudzes vecumam, vid€jam augstumam un vid€jam caurméram.
Krajas kopSanas cirSu apjomu noteikSanai, ja mezaudzes vidgjais
augstums parsniedz 12m, tiek parbaudits audzes vecums un vidgjais
caurmérs. Ja audzes vecums un vid€jais caurmérs ir zemaks par galvenaja
cirté noteikto, tiek parbaudits audzes Skérslaukums. Ja skerslaukums ir
lielaks par palieko$as dalas $kérslaukumu par noteiktiem m? tiek noteikts
saimnieciskais rikojums — krajas kopSanas cirte. Miisdienu meziericibas
prakse biezi sastopami gadijumi, kad atbilstosi Meza likumam (LR Meza
likums) meZza Tpasumiem tiek veikta meza inventarizacija, bet netiek veikta
meza apsaimniekosanas planosana. Tas nozimé, ka taksators daba nenosaka
krajas kopSanas cirtes saimniecisko rikojumu un intensitati, tatad So
saimniecisko rikojumu nepiecieSams generét.

and
D<Dmax]

{1 gads}
CGalvena clrteHMezaudzes atJaunosana)

(F’rof. R.Ozolina algorimts

Taksacijas radttaju aktualizécijaj\
[AL+=AL_Solis]

1
\

[AL>=AL_Max]

3.3. att. Meza apsaimnieko$anas periodu planu modelis

GCV -
BG -
Gp —

G-
Dmax —

L—
AL Solis —
AL Max —
A—

galvenas cirtes vecums, gadi;

mezaudzes vecums pirms galvenas cirtes, gadi;

mezaudzes paliekoSais Sk&rslaukums p&c krajas kopSanas
cirtes, m’;

mezaudzes aktualizétais Skérslaukums, m%;

mérka caurmérs, kuru sasniedzot tiek planota mezaudzes
galvena cirte péc vid€ja caurméra, cm;

aktualizacijas laiks, gadi;

taksacijas raditaju aktualizacijas laika solis, gadi;
taksacijas raditaju maksimalais aktualizacijas laiks; gadi;
mezaudzes vecums, gadi



Krajas kopsanas cirtes modeléSanas probléma paradita 3.4. attéla.
Izmantojot So prognozeSanas sist€mu, krajas kopsanas cirtes tiek veiktas
mezaudzém, kur Skérslaukums (G) parsniedz audzes palickosas dalas
Skérslaukumu. (Gp.)péc kopsanas cirtes. Analiz€jot augSanas gaitas tabulas
(1924.gada pagaidu augsSanas tabulas un augSanas gaitas funkcijas
(A K Kiviste 1988.)), tika secinats un pienemts, ka krajas kopSanas cirti
atmaksajas projektét, ja audzes skerslaukums (G) parsniedz palickosas dalas
skérslaukumu (Gp) vairak ka par noteiktu m’/ha. Krajas kopsanas
planosanas gadijumos nogabala nepiecieSamas veikt sugu sakartoSana pa
cirSanas prioritatem, kur augstaka prioritate ir sugai, kurai augSanas apstaklu
tips ir vispiemérotakais (merka suga), tadel vispirms tiek cirstas tas sugas,
kuram prioritate ir viszemaka. KopS$anas cirté izc€rtamas koksnes apjoms
tick planots Iidz realais Skérslaukums sasniedz palickoSas dalas
Skérslaukumu. Izcértamas koksnes apjoms un apalkoku sortimentu
iznakuma prognozes tiek veiktas izmantojot Ozolina virtualas dastlapas
konstru€sanu un sortimentaciju .

Apakinogabala
- taksaciias
===l

Parbauda Cart no zemakas
sharslaubkun prioritates
Sakarto sugas

Pa prioritatem
(atkariba no AAT)

Saglaba
taksacijas
radnajus

3.4. att. Krajas kops$anas cirSu izpildes modelis

3.3.Bilancspéjiga meZiericibas modela precedentu sistemas

Bilancspgjigas meziericibas modelis sastav no seSam sava starpa saisttam
precedentu sistemam:

e Taksacijas datu aprékinasanas sist€ma;

Apalkoku sortimentu vértibas un iznakuma aprékinasanas sist€éma;
Klasifikatoru lietoSanas un datu bazes optimizéSanas sistéma;
Mezaudzu augSanas gaitas prognozeSanas sisteéma;

Meza apsaimniekos$anas nosacijumu un normativu sistéma;

Meza apsaimniekoSanas planoSanas un kapitalvértibas noteiksanas
sistéma.
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Teritorialais \
sadalijums [ &

«lises» N «uses»
Taksacias ™ 1
~ apraksts

|
|

® T
A '
|

Augosu koku
sortimentu cenas

Cenu grupas K|

= @

Planosanas laiks'
un izmaksas

«uses»

/
- «exteds» / «uses» -
| : 2
Lietotajs &rtil
) [ G alvenas cirtes’
Ly

vecums un

«usgs» (ELLILE)

N
«extendd s «uses» —
P Esosie Aktualizétie
Aktualizacia )} taksacijas radntaji )< taksacijas raditaj,)  «yseds
N 1| Skérslaukuma
1l

ierobezojumi
| «ses» uses

xtend: q
| Il “e ends» Periodu planu [ e Afaunoganas
\\ \“ parametru grupas /¥ sugu prioritates
e

ses»

r e
G
o

a
c
@
3
4
=
=
3
c
©
@3
@
@

\ [ Iadd Saimniecisko T
\ I periodu plans «usesp
N\ i «extends Medibu
\ ~ | saimnieciba
~/ “extends»

«extends» il
kadastrala vértiba

S

wextends»
Meza zemes
Kvalitates
novértéjums
taksacijas datu aprékinasanas sistema
apalkoku sortimentu veértibas un iznakuma
aprékinasanas sist€éma

klasifikatoru lietoSanas un datu bazes

mezaudzu augSanas gaitas prognozeésanas
sist€éma

meza apsaimnieko$anas nosacljumu un
normativu sistéma

meZza apsaimniekoSanas planosanas un
kapitalvertibas noteikSanas sistéma

3.5 att. Bilancspéjiga meZiericibas modela interfeisa navigacijas shéema

)
)
)
optimiz&sanas sistéma
)
)
&
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Sesu precedentu sistémas rezultata ieglita informacija izmantojama taktiskas
planosanas precedentu sistémai. 3.5. attéla paradita meziericibas modela
interfeisa navigacijas shéma, kas satur vizualu informaciju par S$im
sisttmam. Shéma paradita elementaro datu atkariba.

Taksacijas datu aprékinasanas sistéma sevi satur informaciju no
datubazes ,,meza valsts registrs”, identificé apaks$nogabalu un nogabalu,
aprékina taksacijas raditajus, parbauda datu bazes atbilstibu (skatit
3.6.att€lu).

> H=H(d,A),
H(d,k,c)=13+ d @4)
k-d+c

Sy 40000-G|

7 40000- P*(1.3/H(d, 1))

———> =N n(d,s)-V(d,A)| > min
d
2‘ e [lmm ; Amax ]

S € 55|
- J

3.6.att. Mezaudzes struktiiras elementu konstruésana

PR 0

Apalkoku sortimentu iznakuma aprékinasanas un vértibas noteik§anas
sisttma sevi ieklauj R.Ozolina virtualas dastlapas un sortimentu iznakuma
aprekinasanas algoritmus. Apalkoku cenas tiek noteiktas cenu monitoringa.

Aprekinu pamatinformacija tiek iegtita no taksacijas datu aprékinaSanas
sistemas.
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Mezaudzes taksacijas raditaji:
Suga, h.d.G

Koksnes kraja

[ Koku skaits J [Kokus skaita sadali_]umsJ [ Avgsirmiime ]

pa caurméra pakapém

3
A 4

[ Koksnes kraja ] <
|
| | | |

Sortimentu prioritasu Bojajuma procents .
A e Sortimentu cenas
rindas un kvalitate
Sortimentu /

iznakums

3.7.att. MeZaudzes transakciju vértibas noteikSanas datu apstrades modelis

:{ Mezaudzes vertiba J

Klasifikatoru lietoSanas un datu bazes optimizéSanas sistéma paredz
klasificet taksacijas raditajus un optimiz&t mezsaimnieciskas darbibas.
Sistéma tiek izmantota ka parneses posms starp taksacijas raditajiem,
saimniecisko rikojumiem un mezaudzu augSanas gaitas aktualizacijas
modeliem, sadalot apak$nogabalus vairakas augSanas gaitas aktualizacijas
kategorijas

MeZzaudZu augSanas gaitas prognozésanas sistéma sevi satur
operativo augSanas gaitu modelgjosu algoritmu kopumu, kuru lietotajam ir
iespgja apstiprinat vai mainit. AugSanas gaitas modelos tiek izmantota
klasifikatoru lietoSanas un datu bazes optimizeSanas sisttma sagatavota
informacija. AugSanas gaitas modeleSanai izmantoti 10964 taksacijas
nogabalu meza inventarizacijas dati no 20500ha Rigas pils€tas meza
zemeém. Algoritmi veidoti ilgtermina (lidz 130 gadu ilgam laika posmam)
aktualizaciju. Vidgjo caurméru (D), vid€jo augstumu (H) aprékina péc
aktualizacijas matematiskajiem algoritmiem(formulas 3.10.), Modela
diferenciala vienadojuma dy/dt= a y*/* risingjums ir y(t)= a "/(b°+1"), kur
y(t) — ir parametra lieclums (pieméram, koku vidgjais augums, vai vid&jais
caurméers) atkariba no laika ¢ Pie tam parametra lieluma pieaugums dy/dt ir
proporcionals (a ) un (y/t"), kur a — pieauguma koeficients un & ir vecuma
koeficients (S.Arhipovs, S.Dagis, D.Dubrovskis 2006).
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H:D(t) =a &/ b7+ , (3.10.)
kur H;D(t) — taksacijas aktualizacijas parametrs (sugas vidgjais augstums vai
vidgjais caurmeérs), m,cm;

t— laiks, gadi;
a-— picauguma koeficients;
k- vecuma pieauguma koeficients

Mezaudzes koksnes krajas aprékinasana konkréta vecuma atkariga no
aprekinata skerslaukuma (G). Skerslaukums tiek aprekinats atbilstosi mezaudzes
koku skaitam un aktualizetajam vid€jam caurméram (formula 3.11.):

N*z*D” (3.11)
40000

kur N — meZaudzes koku skaits, gab.

Mezaudzes koku skaits sakotngji (péc meza atjaunoSanas) tiek noteikts
atbilsto$i sakotngjam kocinu skaitam uz platibu (péc pienemsanas).
Mezaudzes Skérslaukuma izmanu dinamika atkariga no vid&ja caurméra
pieauguma. Koku skaits Iidz kopSanas cirtei tiek saglabats konstants. Ja
Skérslaukums pieaug Iidz raditajam, kurS parsniedz palickosas dalas
skérslaukumu par piepemto lielumu (7m?ha), automatiski tiek planota
kopsanas cirte. Izcertamo koku skaits tiek aprékinats izmantojot formulu
3.12.:

(Gfakt - Gpal ) * 40000

= 3.12.
N e : (3.12)
kur G Jakt mezaudzes faktiskais §kérslaukums, m?;
G pal mezaudzes palicko$as dalas $kérslaukums, m%;

Meza apsaimniekoSanas nosacijumu un normativu sistéma satur
meZzsaimniecibas normativo dokumentaciju. Saja  sistema ieklauti
mezsaimniecisko darbibu un planoSanu reglamentgjosie parametri un
parametru noteikSanas algoritmi. Ar algoritmu palidzibu tiek automatizgti
katras mezaudzes saimnieciskie rikojumi, kuru turpmaka realizacija tiek
planota ka finansu pliismas plana dala. Finansu plisma tiek planota meza
apsaimnieko$anas planosanas un kapitalvértibas noteikSanas sistéma.
Aprekinu rezultata tiek iegiits meZa apsaimniekoSanas stratégiskais plans,
kura realizacija tiek planota taktiskas planosanas procesa. Taktiskas
planosanas uzdevums ir mezsaimnieciskas darbibas planosana laika un telpa
(saimniecisko darbibu izvietoSana teritorija, ikgad&ji noteikto izmantoSanas
apjomu projekteSana plana, u.t.t.).
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4. SECINAJUMI UN PRIEKSLIKUMI
Secinajumi

Meza kapitalveértiba sastdv meZza zemes un mezaudzes kopgjas
vertibas. Veértibas aprékinos tiek ieklauti labumi, kadus iesp&jams giit
no meZa apsaimnieko$anas un no meza sniegtajiem pakalpojumiem
(ekologiskas un socialas funkcijas). Ien@mumiem tiek noteikta tirgus
vertiba. Meza sniegto pakalpojumu veértiba ietekmé meza renti;
Meza kapitalveértiba tiek aprékinata ka sagaidamo ienakumu tagadnes
vertiba. Ar bilancspgjigas meziericibas metodes palidzibu tiek
aprékinata optimala meza rente un IpaSuma vértiba, kuru iesp&jams
izmantot IpaSuma uzpemsSanai gramatvedibas bilancg, optimalo
ikgadgjo cirSanas apjomu noteikSanai un finansu plismas analizei.
Metode izmantojama lielos meza Tpasumos vai meza Ipasumu
kopumos ar vienotu meza apsaimniekosanas planoianu. ST metode
piemérota lielu meza TpaSumu un kooperativu meza Ipasumu
apsaimnieko$anai.
Bilancspgjigas meziericibas planosana ieteicams izmantot tieSo
ienakumu kapitalizacijas metodi. Izmantojot So metodi meza TpaSuma
vertiba tiek noteikta atbilstosi aprékinatajiem noturigajiem tirajiem
ienakumiem (meZza rentei). Vienotu meza renti nosaka visam meza
Tpasumam, respektgjot kokaudzu savstarpgjo mijiedarbibu.

Mezsaimniecibas finansu plisma Faustmana un Ostvalda formulas
tiek aprakstita atSkirigi. Peéc M.Faustmana formulas meza audz&Sanas
cikls sakas ar mezaudzes atjaunosanu un beidzas ar mezaudzes
nocirSanu galvenaja cirté, saglabdjot zemes vértibu nemainigu
vairakas cirtes aprites. P&c Ostvalda formulas meza audz&$anas cikls
sakas ar mezaudzes nocirS§anu galvenaja cirté un tilitéju mezaudzes
atjaunoSanu atstajot to mainigu nakoSajam cirtes apritém. Ostvalda
izpratné mezaudzu nocirSana galvenaja cirt€ un tulit€ja mezaudzes
atjaunoSana ir sinonimi jédzieni, jo dala no ievaktiem labumiem
(koksnes vertibas) ir jasaglaba ka seékla nakamai razai. Tapec meza
atjaunoSanas izmaksas ir dala no galvenas cirtes ienakumiem.
Faustmana formula $adas sakaribas nepastav, mezaudzu atjaunosanas
izmaksas un ienakumi no galvenas cirtes ir noskirti. Tas nemotiveé
meza TpaSnieku ieguldit Iidzeklus meza atjaunoSana un kopSana.
Faustmana formulas konteksta meza atjaunoSana ir izmaksas,
Ostvalda formula ienakumu dala, kas tiek ieguldita razosana.

Zemes vertiba ka kriterijs mezsaimnieciskas darbibas efektivitates
noteiksanai, ieskaitot meza kapitalvertibas noteikSanu, nav pamatots.



Sads  kritérijs  mijiedarbiba  ar  zinatniski  nepamatotu
mezsaimnieciskas darbibas tieSo izmaksu diskont€Sanu un citiem
kludainiem pien€mumiem var izraisit maksligu galvenas cirtes
aprites saisinaSanu un ka neizb&gams rezultats — ievErojamus
augstvertigas, lielu dimensiju koksnes resursu zaud&jumus.
Augstakminéto iemeslu dé] Faustmana formulas pielietoSana dod
saisinatus cirtmeta vecumus, pie kuriem var ieglit pasaules tirgos maz
pieprasttu koksni.

Mezsaimnieciba tapat ka citds ekonomikas nozares diskontg tikai
kapitalieguldtjumus. TieSajam izmaksam pieskaitamas
administrativas izmaksas, infrastruktiras uzturéSanas izmaksas,
nodokli un nodevas, meza atjaunoSanas izmaksas, rentes atskaitfjumu
izmaksas, savukart kapitalieguldijumiem pieskaitamas infrastruktiiras
uzlaboSanas, melioracijas, mezaudzu kvalitates uzlabosanas, rezerves
fonda uzkrajuma veidoSanas izmaksas. To nodali$anai ir ne tikai
teorgtiska, bet ari praktiska nozime. Seit domata ne tikai zinatniski
pamatota meza kapitala vértibas noteikSana, bet ari vienota
metodiska pieeja kapitalieguldijumu  efektivitates noteikSana
mezsaimnieciba un mezripnieciba. Izmantojot bilancspgjigas
meziericibas metodi meza IpaSnieks var piepemt l€mumu par
lidzeklu ieguldiSanu meza kapitalvertibas palielinasana vai jaunu
tehnologiju ievieSanai kokmaterialu sagatavosana un parstradg;
Nosakot optimalo tiro ienakumu profilu (meza renti) un ikgadgjo
cirSanas apjomu, jaizveido rezerves fonds, ar kuru tiks segtas
apdrosinasanas un citas izmaksas nelabveligu tirgus apstaklu perioda.
Rezerves fonda tiek ieklauta dala ekspluatacijas fonda un
kapitalieguldijumi;

Lai aprékinatu vienmerigas meZa izmanto$anas apjomu, vispirms
janosaka meza apsaimniekoSanas meérki, janoverte izveidotas meza
parvaldes  struktiiras  efektivitate, jaapsver dazadi meza
apsaimniekoSanas plano$anas varianti, kuri péc meZa resursu
valditaja ieskatiem ir objektivi. Bilanscspgjigas meziericibas metodes
uzdevums ir sabalans€t ienakumus ar izmaksam ilgtermina, tapec
planosana saistita ar indikativu vértibu apzinasanu. Meza
apsaimnieko$anas planos$anas variantu kopums var biit neierobezots.
Starp plano$anas variantiem jaizvélas tas, kur§ nodrosina maksimalo
meza apsaimniekoSanas efektivitati. Meza apsaimniekosanas
efektivitate ir atkariga no noturigajiem ftirajiem ienakumiem.
Ekonomiskie indikatori ( iek$g€ja atmaksasanas likme, investiciju
atdeves koeficients u.c.) norada uz optimala planosanas modela
izveli;
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11.

Mezaudzu sagaidamas veértibas noteikSana jabalsta uz $adu aprékinu

sistémam:

o Taksacijas datu aprékinasana sevi ietver virtualas dastlapas un
augstumliknes konstrué$anu péc R.Ozolina formulam;

e Apalkoku sortimentu iznakuma aprékinaSana un vértibas
noteikSana ietver apalkoku sortimentu iznakuma prognozésanu
péc R.Ozolina stumbra tilpuma aprékinasanas formulam;

e Klasifikatoru lietosana un datubazes optimizeSana klasifice
iegitos taksacijas raditdjus un optimiz€ mezsaimnieciskas
darbibas. Sisttma tiek izmantota ka parneses posms starp
taksacijas raditajiem, saimniecisko rikojumiem un mezaudzu
augsanas gaitas aktualizacijas modeliem, sadalot apak$nogabalus
vairakas augSanas gaitas aktualizacijas kategorijas;

e MezaudZu augSanas gaitas prognozéSana satur informaciju no
datubazes ,,meza valsts registrs”, identificé apak$nogabalu un
nogabalu, aprékina taksacijas raditajus, parbauda datubazes
atbilstibu. Sisttma sevi satur operativo augSanas gaitu
modelgjoSu algoritmu kopumu, kuru lietotajam ir iespgja
apstiprinat vai maintt.

e Meza apsaimniekoS$anas nosacijumu un normativu sist€ma satur
mezsaimniecibas normativo dokumentaciju, kur ieklauti
mezsaimniecisko darbibu un planoSanu reglamentgjosie
parametri un to noteikSanas algoritmi. Ar algoritmu palidzibu
tiek automatiz&ti katras mezaudzes saimnieciskie rikojumi, kuru
turpmaka realizacija tiek planota ka finansu pliismas plana dala.
Finansu pliisma tiek planota meza apsaimniekoSanas planoSanas
un kapitalveértibas noteikSanas sisttema. Aprékinu rezultata tiek
ieglits meza apsaimniekoSanas strat€giskais plans, ta realizacija
tiek planota taktiskas planoSanas procesa.

Meza apsaimniekoSanas planoSana iesp&ams izmantot esosas
apalkoku cenas jo globalaja tirgii kokmaterialu indeks€tajam cenam
ir tendence palielinaties. Kokmaterialu cenas palielinas straujak ka
inflacijas indekss. Ilgtermina tas saglabajas stabilas, bez lielam
svarstibam. Svarstibas gada laika neparsniedz 8%. Sads apstaklis Jauj
aprékinos pienemt Sodienas kokmaterialu cenas ka indeksétas cenas
un attiecinat tas nakotné.

Cenu attieciba starp apalkoku sortimentu dimensijam saglabajas

stabila. Tas rada iesp&ju meza apsaimniekoSanas planosanu balstit uz

mezaudzu vertibas aprékiniem un prognozget to sagaidamo vertibu;



Priekslikumi
Latvijas Republika I1dz §im valsts un pasvaldibu mezu apsaimniekosana
tieck izmantota vecumklasu meziericibas metode. Metodes merkis ir
izlidzinat meza Ipasuma vecumklaSu struktiru, tadejadi sabalansgjot
koksnes resursu izmantoSanu. Dzilaka ekonomisko analizi ar So metodi
veikt nav iesp&jams. Nemot vera to, ka mezaudzem ir atskiriga kvalitate
un vértiba, sabalanséta koksnes resursu izmanto$ana un vecumklasu
struktiiras izlidzinasana nenodrosina Tpasniekam maksimali iesp&jamos
un noturigus ienakumus nakotng, tapec lidzsingjo meziericibas metodi
ieteicams aizstat ar bilancsp&jigas meziericibas metodi, kas nodroSina
nepartrauktu un sabalansétu finansu plismu meza apsaimnickosana;
Bilancspgjigu meziericibas metodi iesp&jams izmantot gan lielos, gan
nelielos Tpasumos. Mainoties mérogam, mainas meza apsaimniekosanas
planoSanas metodiskas nostadnes. Lielos TpaSumos ieteicams izmantot
kailcirSu saimniecibu, turpreti nelielos 1paSumos izlases cirSu
saimniecibu. Nelielos IpaSumos kailcir§u saimnieciba pielaujama
vienigi gadijumos, ja meza IpaSums ir lielaku IpaSumu apvienibas
(privato meZa Tpasnieku valdijuma esoSo Tpasumu) sastava un meza
TpaSumi tiek apsaimniekoti ka viena saimnieciska vieniba;
Bilancspgjigas meziericibas metodes izmantojamas meza ipasnieku
apvienibu veido$ana, jo meZsaimnieciba var tikt organizéta péc akciju
sabiedribu principa;
Bilancspgjigo meziericibas metozu attistibai nepiecieSams pilnveidot
augSanas gaitas modelus, sikak izvertet kopsanas cirSu ietekmi uz
sagaidamo vertibu.
Lai pilnveidotu mezaudzu vertibas aprékinus, kokaudzu kvalitate
jauzrada ka atsevisku meza taksacijas raditajs.
Jaizstrada augSanas gaitas modeléSanas sistéma, kas tiek balstita uz
mezaudzu taksacijas datiem un saimnieciskas darbibas normativiem.
Operativas augSanas gaitas modeléSanas sisttma japapildina ar
precizétiem algoritmiem, ko iesp&jams izveidot péc nacionalas koksnes
resursu monitoringa sist€émas rezultatu analizes.
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GENERAL DESCRIPTION OF THE THESIS
Topicality of the thesis

Valuation of forest resources is performed in two ways in the world — in
physical and monetary aspects. The principles for evaluation of forest
resources are set by SEEA (System of Integrated Environmental and
Economic Accounting). This system comprises former forest monetary
value estimation methods and analyses differences between various
countries. For the time being, European Union lacks a common policy for
valuation of forest resources.

Until now, forest resources have been registered in physical aspect (as per
area and quantity) in our country. Also utilization volumes are determined in
physical aspect. The monetary value (quality and value) is completely or
partially ignored in the registration of resources. Also methods for
organization of forest exploitation, based on monetary value, are not used.
These reasons obstruct objective assessment of various factors influencing
forest management, and development of balanced multifunctional forest
management. Objective difficulties of assessing forest property value occur.
These criteria are interconnected in the PhD work, a qualitatively new
planning system for forest management is created, and new models for
determination of yearly cutting volumes are developed. A prerequisite for
creation of such a system is the fast development of computer engineering,
which allows rapid processing of high information volumes. Also forest
value reflection in balance sheets and matters of financial flow analysis are
solved in the PhD work.

Objective of the research

The purpose of PhD work is to establish a determination system of forest
capital value and a conformable balance method of forest management
planning, which can be utilized in the Republic of Latvia and in European
Union.

The main tasks

1. To analyse forest valuation methods used in the world;

2. To establish a determination system of forest capital value;

3. To establish a balanced method for organization of forest exploitation,
balancing a stable net income profile with the quantity of utilized
resources and forest capital value. The method must be grounded on two
basic aspects of forest management planning:
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e On the ground of currently existing basis of financial calculations, a
financial flow analysis of forest management has to be performed, and a
financial flow in time has to be planned;

e On the ground of forest inventory material, a profound structural
analysis of forest stands has to be carried out, and its management in
time and space has to be planned;

4. For practical provision of balanced method for organization of forest
exploitation, research in the following directions has to be done:

e To develop a prognostication model for assortment structure of logs,
based on use of forest inventory material;

e To research timber price formation and dynamics, and to prepare
recommendations for timber price utilization in calculations;

e To establish a determination model for future values (an actualization
model for growth of forest stands), adjusting it to forest inventory
system of the Republic of Latvia;

e To research influence of social and ecological factors on forest capital
value, and reflection of them in balance sheets;

5. Verification of balanced method for organization of forest exploitation,
and an example of practical use.

Scientific novelty

This kind of research in Latvia was started in the twenties of the 20™
century under the guidance of E.Ostvalds. Later, after the World War II, the
work was continued by R.Markus in the USA. This matter has been studied
internationally  (J.Jacobsson, M.Boman, W.D.Klemperer, H.Krieger,
A Kleinhofs and others). After the World War II, this kind of research has
not been done in Latvia. Objective of the doctoral work is to develop a
fundamentally new method for organization of forest exploitation. The PhD
work is a new scientific production, and a constructive project is justified in
1it.

Practical significance of the thesis

The scientific significance of the research results, included in the PhD
work, stands in originality and novelty of the research. The theses, advanced
by E.Ostvalds, are corroborated in this work, and the relative forest rent
theory is disclosed in an up-to-date reflection, it is modernized. Results of
the research and the developed method would improve planning of state and
private forest property management, and create preconditions for property
incorporation in balance sheets.
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Approbation of the scientific work

Results of the research are used in elaboration of the National Program
for Forest and Related Sectors, for elaboration of capital value determination
method of joint stock company ‘“Latvijas valsts mezi”, and for
prognostication of forest management scenarios. The methodology would be
materialized in a form of software that allows forest owners to follow capital
value change dynamics of their properties, financial flow, and will constitute
grounds for development of private forest owners’ cooperation system. By
using this method for management of private forest properties, it would be
possible to ensure an enduring compliance with forest management
principles. The developed methodology and results of calculations can be
utilized for elaboration of laws and regulations at state administrative
institutions.

Structure and volume of the doctoral work

The PhD work is formed in 4 parts. The first chapter includes the basic
terms, objectives and concepts of the estimation of forest properties, tasks
and principles, gives theory analysis of forest capital value, recommends
significance of forest capital value in the planning process of forest
management and arguments necessity of a balanced organization of forest
exploitation. The second chapter expounds theoretical and practical aspects
of the balanced method for organization of forest exploitation, and mentions
economic planning indices of forestry budget. A balanced forest inventory
method of enduring forest utilization is elaborated in this chapter, too. The
third chapter is related to the description of a data processing model of
forest management planning, construction of the structural elements of
forest stand, determination of the value of properties and modelling of the
course of growth. The fourth chapter shows a practical example of a
balanced method for organization of forest exploitation.

The volume of the PhD work is 119 pages, information is arranged in 10
tables, 45 pictures and 6 annexes, 100 sources of literature are used.
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MATERIAL AND METHODOLOGY OF THE
RESEARCH

2.1. Forest capital value determination theory

In EU, an implementation of common forest strategy is a live issue. It
follows this aspect that it is necessary to compare forest management
models of different countries. An additional defying condition is that
countries have different forest management traditions and different forest
inventory methods. But still topical is an issue of forest resource
registration, economic estimate, incorporation in balance sheets. Legislation
of our country (Law on Accounting, clause 11) also has a requirement for
forest value incorporation in balance sheets. There has not been developed a
common methodology for dealing with this problem. Despite differences in
certain opinions, several forest valuation methods have been put into
practice in the countries of EU.

To develop methods for organization of forest exploitation, based on
forest value, a forest capital value determination methodology has to be
developed, by performing the following analysis of the methods:

e Total income analysis method;

e Discounted income analysis method;

e Direct income capitalization method.

2.2. Theoretical and practical aspects of balanced method for
organization of forest exploitation

The Law on Accounting of the Republic of Latvia defines reflection of
capital assets or production reserves in accounting, specifying their quantity
and value (Law on Accounting of the Republic of Latvia, 1992). Such an
opportunity of following up with the financial flow utilization of forest
resources and possible dynamics of changes, gives the company
management a chance of improving the economic activities:

1. Making strategic decisions (determination of yearly utilization volumes
of forest resources);

2. Ensuring optimum economic activities (prognostication of dynamics of

forest capital value changes, depending on economic decisions made by

the owner);

Planning of investment volumes, and determination of capital returns;

Determination of optimum net income profile;

5. Determination of capital assets and stocks of production reserves in
quantity (physical) and in value (monetary);

W
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6. Inventory and preparation of reports in compliance with accounting
regulations.

The method fundamentally differs from other methods for organization of

forest exploitation, used in Latvia until now:

e The method has to contain enduring forest exploitation and
management principles that fully cover planning tasks of forest
management both in regional and local level, and also in physical and
financial terms;

e The method is based forest capital value theory of E.Ostvalds, which
precisely separates activities for reproduction of forest resources and
influence of their expenses on changes of forest capital value;

e Determination of influence of steady forest exploitation principles
and forest resource reproduction principles on dynamics of forest
resource structure (outcome of the age structure of forest stands and
prognosticated assortment), and control of steady forest exploitation
and other criteria, using analysis of common condition, volume and
value of the resources, replace theoretic principles of regular forest,
used until now;

e Due to the rapid development of computer engineering, it is possible
using complicated data processing and optimization methods for
forest information data processing, giving up the former information
optimization and generalization methods that originated in the
eighties of the 20™ century and were based on computer engineering
development level of that time;

Forestry investments characterize with a slow movement of finances
which differentiates forestry economics from other economic sectors.
Therefore, when planning return on forestry investments, it is necessary
gaining information on the following positions of financial flow, whose
resultant indices influence profile of forest capital value and consistent net
income:

Investment expenses;

Direct forest management expenses;

Income of capital investments;

Market value of land and properties, market situation;
Demand of wood resources;

Prices of wood;

Hunting rent;

Other incomes;

Risk factor of forest cultivation.

SRR ol ol e
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The task of capital exploitation budget planning is to develop an

optimum investment plan that would provide maximum growth of forest
capital value.
While performing planning of forest management, it is possible finding
many alternative options for planning of forest management. A compromise
has to be made between the previously mentioned indicators, when
determining an optimum planning scenario of forest management.

2.3. Data processing model for planning of forest management

The task of algorithm is to determine an optimum planning scenario of
forest management that would provide a constant, steady net income profile.
The algorithm includes the following stages:

1. Structuring of forest register and other data bases, and preparation of
information;

2. Development of an alternative forest management scenario;

3. Determination of steady yearly cutting volumes(as per value and
reproduction effectiveness increase of forest stands);

4. Determination of steady yearly cutting volumes (as per area and wood
volume);

5. Choice of the most effective alternative scenario (planning option). The
scenario has to ensure increase of forest capital value.

Observance of previously described forest management planning system
would ensure forest management planning of qualitatively higher value, that
would embody utilization planning of forest resources both in terms of quantity
and money.

Developing specialized software, the former principle of entities is replaced
by analysis of species’ structure dynamics. Dynamics of changes in forest
inventory rates of grown forest stands depend not only on their growing course
but also on the influence of economic activities. The best alternative has to be
selected during the process of planning (Figure 2.1.).

Task of the balanced method for organization of forest exploitation is to
determine optimum forest capital value. Capital value depends on the
applied percentage of profit, and on the conformable net income. During the
time of planning, the model for organization of forest exploitation has to be
chosen, that ensures a stable net income profile and non-reduction of capital
value in the future.

34



Data entry of forest inventory, of price monitoring of forest wood resources, and of regulatory factors

L]

Caleulations of assortment for structure and expected value of forest stands for a period i. Determination of net income
profile (according to the age of the main cutting area)

'

Determination of yearly cutting volumes in terms of value for a period i. Determination of a stable net income profile
with different interest rates

Calculation of yearly forest exploitation volumes in terms of area and wood volume per area, using GIS data analysis

v

The best alternative scenario of forest exploitation and regeneration

Y

Detailed elaboration of the planning of forest resources, informative reports

Figure 2.1. Steps of forest management planning

A reserve fund, in which net income accumulation is planned, indicates
on how well planning model suits these requirements. The capital accrued in
the reserve fund would be utilized for balancing of net income profile in
long run and investments for capital value increase in the future.
Determination of forest capital value is shown in Figure 2.2.

35

«uses» «uses»
. Interest rate
Capital value e

S

Income from
final cutting )2

«extends»

&/ Taxes and

various fees

Figure 2.2. Determination of forest capital value and Use Case diagram
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Nowadays, forest inventory often does not contain information on
managerial directions any more. Therefore task of data processing model is
to use algorithms for determination of managerial directions, using only
guidance of data basis and standards of forest register. For determination of
forest capital value, expected value of forest stands has to be calculated first,
using calculations for income of round timber. To effectively accomplish the
set tasks, the following data collection methods and data calculation
algorithms were developed:

1. Estimate of the structure of forest stands, applying calculations of
virtual datasheets;

2. Quality valuation of forest stands;

3. Prognosis of the outcome of round timber assortment structure,
applying calculations of virtual datasheets and quality valuation results
of forest stands;

4. Modelling of the growth course of forest stands. Applying models of
growth course, expected value of forest stands for the time of main
cutting is calculated, as well as outcome prognoses of round timber
assortment, using market monitoring data, are performed;

5. Based on the models of growth course, it is necessary prognosticating
also wood stock and its value, gained from thinning.
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2.4. A practical example for balanced organization of forest
exploitation

The objective of data processing model for forest management planning
is to calculate forest capital value, ensure its incorporation in balance sheets
and create information system for forest management planning.

The following tasks are set for attainment of the objective:

1. To research statistic structure and activities of forest management
planning;

2. To develop a model for forest management planning, making choice of
cutting areas automated (both main and improvement cutting, forest
regeneration activities a.0.);

3. To research and apply algorithms developed by R.Ozolin$ for
generation of wood aggregate and calculation of assortment capacity;

4. To research and develop suggestions for actualization of the growth
course of forest stands;

5. To research and develop models for value determination of forest
stands;

6. To implement the acquired models and algorithms in the planning
information system of forest management, calculating forest capital
value and net income profile (forest rent).

3. RESULTS

3.1. Model for determination of forest capital value and forest rent

It is advisable wusing direct income capitalization method for
determination of forest capital value. The method can be used in properties
where income would be gained in long term and would be ensured
consistent net income profile. In such properties usually there is no need for
primary investments. To determine capital value of the property, annual net
income profile and capitalization rate has to be calculated. It can be
determined accurately, performing the following income prognostications:

e Direct expenses;
e Effective or possible total income;
e Potential total income.

Direct expenses consist of expenses for provision of the objective of
property management (functioning expenses) and of effective or possible
expenses of income gain. In literature also a term of operational expenses
can be found;

37

Effective or possible total income — corrected potential total income
minus income from unused areas, production losses and other factors
reducing income;

Net income — effective or possible income minus operational expenses,
tax expenses, amortization costs a.o. In forestry practice a term of forest rent
is analogical to the term of net income;

Forest rent — net income per area unit at the time of calculation,
disregarding influence of time factor.

The economic idea of direct income capitalization method lies in
determination of property operative value. Operative value is determined
according to the net income gained in a fixed period of time, capital accruals
and conformable capitalization factor.

1. Present net value is a discounted present value of all expenses and
incomes expected in the future. Forest capital value is determined as a
sum of expected net income present values for the periods of
organization of forest exploitation:

It is calculated using a formula 3.1.:

R, -C, =R, -C,) R -C +R2_C2 R, -C, (3.1)

TV = = + ; St
m (L+1r)" 1+7r) 1+r) 1+r)"

where Rn — effective or possible total income;
Cn— direct expenses;
r— interest rate;

Formula (3.2.) for the first planning period is transformed in the
following form (3.2.):

A -S.+D,+M, -C -V -1

= n, 3.2.
TV ; T (3.2)
where: 4, — income from the main cutting in period n, LVL;
S.— forest exploitation expenses in period n, LVL
D, — income from thinning in period n, LVL;
M, — income from hunting rent in period n, LVL;
C,— forest regeneration and cultivation expenses, LVL;
V,— administrative expenses and real estate tax, LVL;
1,— infrastructure maintenance expenses, LVL
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For next planning period the formula, mentioned in data processing program
created as a result of the doctoral work, including accumulation and
exploitation of reserve fund, is transformed in the following formula 3.3.

n—1 m
p (y*m)+—
TTV ) = Y ————*(+r) 2 4
S+ -1
* (y*m)+% n py > (33)
+Rf oy *(1+7) + > —
y=n+l (64 m)+?
(I+7r)
where
Rf— reserve fund of the period, LVL;
P- expected net income in period i, LVL;
m— duration of period, years;
n— discounting time, years;
y- period

The calculated net present value has to be equal to or bigger than 0. If net
present value is negative, it means that investments remarkably exceed
expected income and management does not ensure a positive balance at
the assumed income rate.

2. Net income (forest rent) is formulated as a difference between effective
income of each organization period of forest exploitation and direct
expenses. Yearly net income is calculated dividing net income of the
period by duration of the period. Correlation of total income net present
value of planning period (forest capital value) and interest rate is called as
forest rent or consistent net income profile, which can be ensured
according to a fixed planning period during all the execution of forest
management plan. While determining the optimal net income profile, it is
important to determine effective net income of each period that serves as a
comparative measure and indicates necessity of creation of a reserve fund:

p=ZA”+D”+M” c,-V, In’ (3.4)
y=0 y
where p — yearly net income, LVL;
y— duration of period, years

Forest rent of the forest property is calculated as per formula:

My =TTV *r (3.5))
where Mr — Forest rent, LVL/year;
Forest rent for a period of time is determined as follows:
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Mr, =TTV, *r (3.6.)

y=1

3. In perception of this method, reserve fund is the remaining value of net

income, which is planned to be used in the next period or to be invested
for future increase of capital value. The risk fund has to be maintained,
using a part of resources of reserve fund. Value of reserve fund is
calculated as per formula 3.7.:

Rf =p,—Mr*10 (3.7)

Re-calculation of net present value and forest rent, creating stockpiles
of reserve fund, has to be done for next planning periods. Stockpiles of
reserve fund have to be added to net present value of the next period of
organization of forest exploitation.

Rf, =(Rf, *A+r)" +p,)—Mr*10, (3.8)
where
Rf, - reserve fund of period n, LVL;
Rty — reserve fund of previous period, LVL;
m - duration of period, years.

Reserve fund would come as a negative value in case forest rent of the
period is bigger than expected net income. Which means, that net
income of this period have to be reduced and losses of reserve fund
have to be compensated with them. The forest owner would not get
profit in this period. Maintenance of the property would have to be
financed with other sources of funding, or expenses of property
maintenance have to be cut.

4. Yearly cost estimate of forest exploitation depends on the assumed net
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income profile. Net income is calculated as difference between all
incomes and expenses. Therefore, it is necessary to separate a part of
net income, which is referable to other positions of income (hunting
rent, other income), from income positions of wood resources. On
purpose to motivate further quality increase of forest stands, also
income of wood volume improvement cutting has to be separated from
income of main cutting. Therefore, the following formula (3.9.) has to
be used for calculation of net income from the main cutting of the
period.



A =Mr+V+C-D-G (3.9,
where:
A, - total net income from the main cutting, LVL

Mr - accepted consistent net income profile of the period, LVL;
V' - total administrative, infrastructure maintenance and tax expenses
of the period, LVL;
C  -total renovation and thinning expenses of the period, LVL;
D - total net income from thinning in the period, LVL;
G - total hunting and other income, LVL;

3.2. Static structure and activities of forest management planning

Territorial forest management planning system (Figure 3.1.) consists of
forest inventory data collection, strategic, tactic and operative planning
levels. Each level of planning contains an objective, implementation,
optimization, selection and analysis of information.

Figure 3.1. shows a usage diagram that describes work of the system and
correlation between sub-systems. Each sub-system implements the
conformable complex of concrete measures.
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extends» «extendsy

nventory data Forest valuator

management

Strategic level

“apital value <
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Company manager (owner)

Specialist for organization
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Figure 3.1. Precedent model of territorial forest planning process
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Figure 3.2.: Diagram of forest capital value determination classes
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A data processing system has to be created for determination of forest
capital value and yearly volumes of forest exploitation. A successful
operation of the system is provided by analysis of data base information.
The figure 3.2. shows a diagram scheme of forest capital value
determination classes.

The strategic planning task of forest management is to plan
economic activities for a long run. Therefore, planning is done several
years or periods ahead. Such planning is related to search of optimum
planning model. Choice of optimum planning model is related to
analysis of such factors that influence value of net income profile (forest
rent) and ensure non-reducing capital value in the future. The following
factors carry the most important role:

1. Age or target diameter of the main cutting;

2. Basal area of remaining forest parts after improvement cutting,
defined in regulations;

Choice of renewable species;

Prices and planned expenses of round timber assortment;
Administrative expenses;

Influence of risk factors.

Forest management planning embodies a cycle. Each position of the
diagram of activities includes several verifications and processes, after
which, if forest exploitation activities (tree cutting) are planned, they are
estimated, using virtual datasheets and sorting algorithms, whose
volumes and gained amounts of money are saved in data storage. This
storage of results is needed to enable a possibility of later viewing all the
plans generated and choose the best one of them. In case forest stand
does not automatically get an economic direction assigned after
actualization of inventory data, information about the forest stand does
not get included in planning of financial flow. A model of the periods of
forest management plan is demonstrated in figure 3.3. The picture shows
restriction algorithms of planning factors.

As demonstrated in figure 3.3., economic direction in the model is made
according to age, average height and average diameter of forest stand.

For determination of volume for improvement cutting of growing stock,
if average height of forest stand exceeds 12m, age and average diameter of
forest stand is examined. If age and average diameter of forest stand is lower
then determined for the main cutting, then basal area of forest stand is
examined. If basal area is bigger than basal area of remaining forest part of
certain m’, an economic direction in form of improvement cutting of
growing stock is made;

AN DN B~ W
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Figure 3.3. A model of the periods of forest management plans

GCV - Age of the main cutting, years;

BG - Age of the forest stand before the main cutting, years;

Gp - Remaining basal area of forest stand after improvement
cutting of growing stock, m?;

G - Basal area after actualization of the forest stand, m%;

Dmax — Target diameter, reaching which main cutting of the forest
stand by average diameter is planned, cm;

L - Period of actualization , years;

AL Step — Step of the period of actualization of forest inventory data,
years;

AL Max — Maximum period of actualization of forest inventory data,
years;

A - Age of forest stand, years

In today’s practice of organization of forest exploitation it often
happens that according to Forest Law (Forest Law of the Republic of
Latvia) inventory of forest properties is performed but forest management
planning is not done. This means that valuator does not make an economic
direction and intensity for improvement cutting of growing stock. Then, this
economic direction has to be generated. The problem in modelling of
improvement cutting of growing stock is shown in figure 3.4. Using this
prognostication system, improvement cuttings of growing stock are
performed for forest stands, where basal area of forest stand (G) exceeds
basal area of remaining forest part (Gp) after improvement cutting. During
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analysis of the table of growth course (temporary growth tables and
functions of the growth course of 1924), it was concluded and supposed that
it is worth projecting improvement cutting of growing stock if basal area of
forest stand (G) exceeds basal area of remaining forest part (Gp) for more
than certain m*ha. An arrangement of species in the area according to
priorities is needed when planning improvement cutting of growing stock,
where highest priority is given to the specie growing in the most suitable
conditions (target specie), therefore, first those species are cut, which have
the lowest priority. The cutting wood volume in improvement cutting is
planned till basal area reaches the basal area of remaining forest part. The
volume of cutting wood and prognosis for outcome of log assortment is
done using construction and sorting of virtual datasheets of Ozolins.

®

Forest inventory
data of sub-area

B > i itk
Verify basal area Cluki sl “f“I.
the lowest priority
Arrange species
according to priorities

Figure 3.4. Implementation model for improvement cutting of
growing stock

3.3. Precedent systems of balanced model for organization of
forest exploitation

A balanced model for organization of forest exploitation consists of six
correlated precedent systems:

e  System for calculation of inventory data;

System for calculation of log assortment value and income;
System for use of classification and data base optimization;
System for prognostication of growth course of forest stands;
System of forest management terms and regulations;

System for determination of forest management planning and
capital value.

45

46

«extends»

«extends»

)

«uses» «uses»

comparmenf)|— o caig<| sorme
Standing tree prices
| «uses
|
«extefids» «uses»
Prices of 9 i /X
Groups of prices Species
< | i i < Planing time
e < and expences
«uses»

| /
«ex(er‘ds» / «uses»
User Clasi Values of clasil

|
(I Final felling
age and DBH
«uses»

|l
e Iend%r uses:
«ext ? «uses»
Forest inventory Actual forest
Actualization )< 1\ datas < inventory datas «fiseg»
|l
\

bi
bo0g

Restrictions
of basal area,

JAN
|

susesy

ses» Priorities of

| | - «extends» Parameter groups /> i
| | Settings X Eiparcarians E regeneration
\

species
| ]

Yong forest
stands

4
\ N /// «extend: @i
N management,
N extends»
Managemen™\ 0y
extends and cadaster
V & > value

. Final felling
xtends» And IRR
Quality of
plan Land value
Of capital
/alue calcultation

System for calculation of inventory data

System for calculation of log assortment value and income
System for use of classification and data base optimization
System for prognostication of growth course of forest stands
System of forest management terms and regulations

System for determination of forest management planning and
capital value

Figure 3.5. Interface navigation scheme of the balanced model for
organization of forest exploitation
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Information gained as a result of six precedent systems can be used in
tactical planning precedent system. Figure 3.5. shows an interface
navigation scheme of the model for organization of forest exploitation,
which contains visual information of both these systems. Subordination of
basic data can be seen in the scheme.

System for calculation of inventory data contains information of
database “state forest register”, identifies sub-region and region, calculates
inventory data and verifies eligibility of databases (see figure 3.6.).
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Figure 3.6. Construction of forest growth structural elements

System for calculation of log assortment value and outcome includes
virtual datasheets of R.Ozolin§ and assortment outcome calculation
algorithms. Prices of round-timber are determined by monitoring of prices.

Basic information of calculations is obtained from system for
calculation of inventory data.
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Figure 3.7. Data processing model for value determination of forest stand

System for use of classification and data base optimization intends
classification of acquired inventory data and forest management activities
optimizination. The system is used as a transfer step between inventory data,
economic directions and actualization models for growth of forest stands,
dividing sub-regions in several actualization categories of growth.
System for prognostication of growth course of forest stands includes
algorithms for modelling of operative growth course, which user can either
approve or change. Information prepared in system for classification use and
data base optimization is used in the models of the growth course. For
modelling of the growth course, forest inventory data from 10964 taxation
areas used, comprising 20500ha of forest lands of Riga city. The algorithms
are meant for long-term actualization (for up to 130-year-long period of
time). Average diameter (D) and average height (H) is calculated according
to mathematic algorithms (formula 3.10.). Solution of the differential
equation dy/dt= a y’/-* of the model is y(1)= a £*/(b°+1"), where y(1) is value
of parameter (for instance, average height of trees or average diameter)
depending on time 7. Hereto, increase of the value of parameter dy/dt is
proportionate to (a y) and (v/t*), where a is increase coefficient and k is age
coefficient (S.Arhipovs, S.Dagis, D.Dubrovskis 2006). Coefficients of the
formula, according to leading specie and productivity index.
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H:D(t) =a '/ (b’ +1) (3.10.)

where:
H;D(t) —actualization parameters of forest inventory (average height or
average diameter of specie), m, cm;
t — time, years;
a — increase coefficient;
k — age increase coefficient

Calculation of forest stand’s growing stock at particular age depends on
the calculated basal area (G). The basal area is calculated according to
number of trees in the forest stand and actualized average diameter (formula
3.11.):

N * 7z *D?
40000

where N — number of trees in forest stand.

(.11.)

Initially, number of trees in forest stand (after regeneration of forest) is
determined according to initial number of trees after approval. Dynamics of
changes in basal area of forest stand depend on increase of average
diameter. Number of trees till the time of improvement cutting is maintained
constant. If basal area increases till a value that exceeds the basal area of
remaining forest part of a certain value (7m*/ha), an improvement cutting is
automatically planned. Number of trees, meant for cutting, is calculated
using formula 3.12.:

G —G,.,)*40000
N = ( Sfakt pal )2 (312)
r*D

where G fakt " actual basal area of forest stand, m?;

Gpal

System of forest management terms and regulations contains
normative documentation of forestry. Parameters regulating forest
management activities and planning, as well as algorithms for determination
of parameters, are included in this system. Economic directions of each
forest stand are automated by the help of algorithms, and further
implementation of the economic directions is planned as a part of the plan of
financial flow. Financial flow is planned within the system of forest
management planning and capital value determination. As a result of
calculations, a forest management strategic plan is acquired whose
implementation is planned during the process of tactical planning. The task

- basal area of remaining forest part, m’;
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of tactical planning is projection of forest management activities in time and
space (placement of economic activities in the territory, projection of yearly
exploitation volumes in projection plan, etc).

4. CONCLUSIONS AND SUGGESTIONS

Conclusions

1. Forest capital value is formed of the total value of forest land and forest
stand. The value consists of the profits that can be gained from forest
management, setting their market price, and from services provided by
forest (ecological and social functions). Value of services provided by
forest, has an influence on forest rent;

2. The forest capital value is determined as present value of expected
incomes and expenses. Value balanced methods for organization of
forest exploitation can be used for both large and small properties to
incorporate their value in balance sheets, to determine optimum yearly
cutting volumes and to analyse financial flow.;

3. For planning of sustainable forest management it is advisable using
method of discounted income analysis and method of net income
capitalization. Using method of discounted income analysis,
determination of net present value of particular forest stands is
emphasized, wherewith optimization of forest management activities is
concentrated on in particular forest stand. Such an approach is
justifiable in small forest properties where constant and steady income
can not be guaranteed. The main disadvantage of this method lies in the
fact that forest property is valuated and managed as an aggregate of
separate forest stands (without interrelation analysis of forest stands).
Using method of net income capitalization, value of forest property is
determined according to calculated net income profile (forest rent),
which is determined for the whole forest property, considering
interrelation of forest stands. The method of net income capitalization
can be used for large forest properties with common planning of forest
management. This method is suitable for management of large and
cooperative forest properties;

4. There are fundamental differences between formulas of Faustman and
Ostvalds. According to formula of M.Faustman, growth cycle of forest
begins with regeneration of forest stand and ends with the main cutting
of the forest stand, considering value of the land constant for several
cycles of cutting. According to formula of Ostvalds, growth cycle of
forest begins with the main cutting of the forest stand and immediate
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regeneration of forest stand, keeping it variable for the next cycles of
cutting. In conception of Ostvalds, the main cutting of trees and
immediate regeneration of forest stand are synonymous terms, because
a part of collected gain (crop, wood value) has to be kept as seed for the
next harvest. There is no such relevance in formula of Faustman,
expenses of regeneration and income from the main cutting are
segregated. That motivates the forest owner to make investments in
regeneration and tending of the forest. In the context of Faustman’s
formula, forest regeneration is an expense, in Ostvalds’ formula — a part
of income that is invested in production;

Value of land, as criteria in efficiency determination of forest
management activity, including determination of forest capital value,
creates a chain of negative sequences. Such a criteria in interaction with
scientifically ungrounded discounting of expenses of forest
management activity and other inaccurate methods, creates a large-scale
unambiguously negative synergetic effect. Here, an artificially
shortened circulation of the main cutting and as an inescapable result —
losses from wood resources of considerably high-quality and large
dimension, have to be mentioned. Due to above mentioned reasons, use
of Faustman’s formula gives a shortened age of cutting material, which
is typical to poorly merchantable wood in the market of the world;

In forestry, equally as in other economic sectors, only capital
investments are discounted. Administrative expenses, infrastructure
maintenance expenses, taxes and fees, forest regeneration expenses, and
expenses of rent deductions are considered as direct expenses. Expenses
of infrastructure improvement, melioration, quality improvement of
forest stands and expenses of savings for reserve fund are considered as
capital investments. Separation of expenses is not only theoretical, but it
has also a practical significance. Here is meant not only scientifically
grounded determination of forest capital value, but also a common
methodical approach in efficiency determination of capital value in
forest management and forest industry. Forest owner can choose what is
more beneficial — investing in increase of forest capital value or in
establishment of new technologies for preparation and processing of
timber;

When identifying optimum net income profile (forest rent) and yearly
cutting volumes, a reserve fund has to be created on purpose to cover
insurance and other expenses in a period of inimical conditions of
market. A part of exploitation fund and capital investments is included
in reserve fund;
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To calculate steady volume of forest exploitation, at first forest
management targets have to be set, efficiency of the created forest
administrative structure assessed, various planning options for forest
management considered to detect the realistic ones, according to
opinion of the manager of forest resources. The task of balanced
methods for organization of forest exploitation is to balance incomes
and expenses in long-term, therefore planning is related to exploration
of indicative values. Options of forest management planning altogether
are non-limited. The method ensuring maximum effectivity of forest
management has to be chosen from all the variants of planning. Forest
management effectivity depends on obtainable annual net income and
on a stable net income profile that ensures the net income. Forest capital
value must not decrease in the future. Economic indices (internal
repayment rate, coefficient of investment return a.o.) point on the
choice of optimum planning model;

Determination of expected value of forest stands has to be based on the

following calculation systems :

e System for calculation of inventory data, which contains virtual
datasheets and designing of height curve as per formulas of
R.Ozolins;

e System for calculation of log assortment value and income, that
contains prognostication system of round timber assortment outcome
as per bole volume calculation formulas of R.Ozolins;

e System for use of classification and data base optimization intends
classification of forest management activities and acquired inventory
data by optimizing them. The system is used as a transfer period
between inventory data, economic directions and actualization
models for growth of forest stands, dividing sub-regions in several
actualization categories of growth;

e System for prognostication of growth course of forest stands, that
contains information of database “state forest register”, identifies sub-
region and region, calculates inventory data and verifies eligibility of
databases. The system includes algorithms for modelling of operative
course of growth, which user can either approve or change.
Information prepared in system for classification use and data base
optimization is used in the models of the growth course. The system
for modelling of operative growth course has to be expanded on with
corrected algorithms, that can be created after analysis of the results
of national timber resource monitoring system;

e System of forest management terms and regulations contains
normative documentation of forestry. Parameters regulating forest



management activities and planning, as well as algorithms for
determination of parameters, are included in this system. Economic
directions of each forest stand are automated by the help of
algorithms, and further implementation of the economic directions is
planned as a part of the plan of financial flow. Financial flow is
planned within the system of forest management planning and capital
value determination. As a result of calculations, a forest management
strategic plan is acquired, whose implementation is planned during
the process of tactical planning.

10. Prices of timber increase faster than inflation index. This allows to use

11.

timber indexed values in calculations (performing calculations
according to price level of the day, maintaining price proportion
between dimensions of timber). Indexed prices of timber have a
tendency to increase. In long-term they remain stable, without
remarkable fluctuations. Fluctuations within a year do not exceed 8%;
Correlation between prices of round timber assortment dimensions
remains stable. That gives an opportunity to ground the forest
management planning on calculations of forest stands’ value and
prognosticate their expected value;

Suggestions

Till now an age-grading method for organization of forest exploitation
was used for forest management in the Republic of Latvia. Using this
method, a balanced exploitation of wood resources, by smoothening
structure of age-grading, can be planned. A deeper economic analysis is
not being performed. Taking into consideration that forest stands have
different quality and value, a balanced exploitation of wood resources
and smoothening of age-grading structure does not ensure maximum
and consistent possible future income to the owner. Therefore, the
former methods for organization of forest exploitation should be
replaced with the balanced methods for organization of forest
exploitation, which ensure uninterrupted and balanced financial flow in
forest management;

Forest value balanced method for organization of forest exploitation can
be used both in large and small properties. Along with the change of
scale, methodical approaches change. In large properties, clear cutting
management should be used, but in small properties, selective cutting
should be practiced. Clear cutting in small properties is justifiable only,
if the forest property is a part of a larger union of properties (forest
properties of private owners), and the forest properties are managed as a
whole entity;
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Forest value Balanced method for organization of forest exploitation
can be used in union formation of forest owners, because then forest
management can be organized as in a principle of a holding company;
For development of balanced methods for organization of forest
management, it is necessary improving the models of growth course,
particularly evaluating influence of improvement cutting on the
expected value.

To improve value calculations of forest stands, quality of forest stands
has to be shown as a separate forest inventory parameter.
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