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J.E.NiedrItin
Latvijas Universit@te

LABAS VIDES KVAiITAThS REGUIESANA
TIRGUS EXONOMTEasS APSIAKIOS

Latvijas ettYstIbas socidli ekonomiskeis mdrkis ir,mUsuprdt
nodrobioBt valstY tas iodzIvotdjliem augstu dzIves kvelit@ti un
demokrdtisk®s pafattlstibas iespdjas ikvienai Beit (Latvijd)
dzXvojoBal personal. DzIves kvalitBtes j@dziens ietver sevi gan
pet@rigs priekimetiu un pakaloojumu noteiktu apjomu uz katru ie-
d2TvotEju, gan arl dsbas vidss kvalitati, kas atbilstu Lavvijas
etniskajai kultlirvidei. k& arl rafotiju un iedzIvotiju vajadzI-

" bam £aj8 un pdkumajée paaudzds.

PaBreizajd saluniecisks un socifli sivudcija velstI ir Jo-
ti komplic®ta. Parejas procesa uz tirgus ekonomiku haotiskd
vadIsana ir izveidojusei Latvijd cilvékiem grliti eaprotamu, ne-
gativas emocijas raisoBu situficiju. NeaoteiktTba, nepietiekana
i!rktian!ba un logisks secIguma iztrlsums likumdoEund, priva-
tigdcijas procisa novilcinBfana, valsts politikss nevarTba @r-
valdTs vals s Tpadbumu, preikiiski nepicmBrojot atkldtIbas prin-
cipu vadTBerd un vEl dauds kas oits - tas vies kopumd noskayo
vadItdjus, uzginijus wn cllvEkus kopumd vienac dienas derblbal,
nerdkinoties wr vedifand vajadzIgc kompleksumu un perspektlvas
agzinisonos. S3da ucstdjae ir Joti nelatvdlIga dabuas videi, jo -
%3 tirgus eogomikd u2¢tijss pret ruiotdjiem kKE Br&jeis faktora.

TEs kvelitates krifands, resursu poplicindienss sexss biezl vien

avunmulijas gadu calvd un igrgisa katasstrofes pavisam megaidIti
veldi. hatastrefu soci@li euonomiskeis zaudjums, Lure noteik-
enuay neatodikus mlsu velstl vil arl Isteni nav, var sosniepc
letl privus lielumus, BOLiskdkuis ir tes, ka,mainoties vides
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xvalitatei, pasliktiroties rekreficijas apetBk]iem un galvenais -
prtikes produitu kvalitétel, nopietni tisk iespaidote cilvdku
veselIba, vo pasliktinot. T8 k& dabas vides faktors tirgl ka
tids nuparfdss, tad pedreiz finansilli grGtajd posnd visgirms
tluk upguréta vides kvalitate. ‘

Lidz 1940, gadem Latvijd@ nebija nevienas kalves, un grau-
dus uvz@vEja, kA to 1Idz Eim darlja kopsaimniecIbas kaltEs,
kur péris stundu laikE tossadedzins un iznfcina tajos dzIvos
criganisuus. ‘Ho sagandftajiem grauvdiem nevar leglt kvalitatI-
vus maltus, "dzIvu" miklu un labu meizi. Starp citu,sobrid 18-
tdkd walze 1r nopérkama Latvijd, kas rada maizes kontrabandu
uz Igawiju un Austrumiem.

hritigkais st@voklis ar RIgse pilis@tes budietu liek iz-
vartss, ko darIt situdicijas uz.ubolanai. Un vizns no pesiku-
miem - HIgas atulriZanas lekdrtu tEldkas attIstibas apstading-
Zuna. :

Gakard ar to, ka Latvija, pastdvot ki.suver@na valsts,
poerelz 1230t lielu energoresursu un kurindmd dericItu, pasie-
pus briest nodumi blvat atomlektrostacijh. Tajd papd laika
liel3ko dalu no Latvijd patd@rdtas energijas izlieto lielrazo-
canas ripnicas ar novecojudu teunoiodiju. Atomelektrostssijas
buve pfc peireizdjén aplésfa varctu izmuksdt 4 - 6 miljar-
Jdus ASV dolaru. Het, k& rAda pasaules prukse, sakotndjd bGames
ceola lalka wuitd plesug valrBkkars. JiApem vErd arl augseti ajlz-
dasvusa procenti. ASV LOvniecIbas termigi ir & - 10 gaal.

VL jomin etomelcektrostacijas eksyluat@cljas izmakcas, kuras
veido izdevuimi par koaoldsgvielu un apkopes lzdevumi. Ja tikpu
izeentots CANDU tipa roaktors, tau tau vEL jalepBirk suageis
Odens. Kodoldepvielu rago tiksi dazas monopolvalstis, kas no-
telieli ietekude cenu. Ateevidku zind@tnieku aprfiini liecina,
Zg bflvei bOtu j8izmanto Jai visa BrocEénu cementa rlpnIcas jau-
da, ,8b0vy pilsTUtipa tlkstosiem ARS celtniekiem. Beit lieti
abgidinAt, ku gaudal ir atbilstois mOsu Latvijas dabae vides
ekvivalrints — A Lo v r isfelki acmantojarfis zewes platibé,
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Jielictojamo dabas resursu caudzund, tejd skaltd Odens patdripa,
gaisa, Udeunn, zemes pies@rgpojums maesH: lkopumi viefd vides nopli=-
einffanas un kvalit@bes pozeminiSanas raultajd. Pelas atomelck-
trostaclijzs derbIba (UGc A4SV normativiem kalpofanss leiks - 10
gadi) ir saidtTva ar augstu siska pakipi, rada jeu tagad jausi~
_Jumu, kur glsb3at atomstscijss atkritumue.

 JBatzIund, ks sugstas riske pakdpes cojekti ir Ventspilf un
Ulainé, kur avariju gadijum@ var bt jotl smaga ekologiszs ei-
tuacija. ¢

LIdztekus jautfjumam pur AES celtnlecIbu bez soci&li neple-
clesamis atklavIoas norit lowdana pur Salaspils gipZakmens karje- *
ra JlerTkoianu, slédzot pr.umu ar VBeijas uzgBmdjiem, kuri jeu
pirmajd darba k3rtd ieguldis € miljonus marku. :

Mo viga telkcd izrist secinijums, ka prSreized laika pe
ricdd gan makrolImeni, gao arX wikrolimenY noteicosesis ir £au-
rals prineips — Lleglt. S4j3 saxard janoskaidro tdds jEdziens
kB railgums. amerikdsu profesors D.Skots Sinks uzskata, ka ra-
2Iguns ir sistBmas saralut@s produkceijes dsudzums un £ajd reso-
¥anas procesd lesalstIito’ resursu pat@ripa atviccIbe konkr&td

leika periodg (sxat. L. att.) ,
Sist8ma 3 &
P o !
i |
———! | PErveidojumt g
Patérigis | E | Produkedjat
Derbs, | ' fracas,
EapitiTas I8 et s v —mSis ool Lakalpojumi
~lek@rtas,
—8kas,
K =
haLsriS.L:!L. __G;
= J
Hazigume

-
l. att. KHozTgums vispdcd Ja izpratne.
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Titad, lai sekmIgi seimniekotu, precizi jEaprékina un j&-
uzsxaita patdrigl un resultdti - produkcija, val oitiem vEr-diem
sakot, j@vada railgums process, cenioties to peaugstingt. Zema
rezlgung pleguguma gadIjumi tautsaimniecIbE, nozar®, rajoni,
uzp@muad pieaug produkcijas vienibas izmakeas, samazinds kono- '
Fw-Etspljas, kritas tirdsniecIbas apjoms, ssmazin3s pelpa, no-
tiek nogaviva isdarlLibs uz kapit@lu, materidliem, cilvékiewm, ki
visa resultitd soris tilEks ra¥fguma ssmezinBfunis (skat. 2.
attia)e .

L8ns reiigume pieaugums,
salfdzipnot ar cenaém par
izlietotajiem resursiem, .
it Ipasi par darbu un
enerkiju,.

Buiosanas bAzes abpa- Cenu pieaugums (iekfzemes
livsann (neapmierino- produkcijal un eksporta
sa dsrba apbrugotviba precim).
ar kagisslu).

| L
Yeapwisrinosa ra- Patéripa Ipatsvara pie-
Zogsres jaudu iz~ augums (darbam un ener-
|nangosana gijai).

| (e
(ie @ un 3

2. alb. Zema rezligums faktoru mudelis.

HaZlrvma vedifend bltiska loms ir pa.Bripa noteik¥a-
osi. kisuprdac, b2z dabas vides kvalitativa stivokia izverti-
dunsg un %ajd@ ietilpstofo dabas resursu krijumu lzvértisSanss -
optimdlus vei tuvu tam rezultitus sasniegt nav':!eapijm- FPro-
blBme ir, k3 novértdc dabes resursu izmantodenu un cabas videa
viesArgobenu, Friucipd produkcijas cenu nosakhi pleddvajums un
plepranijums, Tejd oebd leill arstZkjos, kad dabas vide neuz-
s“Gjao tirgl ki prece, bsz valsts regul@fanas, B3I tirgus ms-
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hanisma nepilnfba nav uovérfama. UsbsaimniccIpas izmentoianas
novérté@Sanai jarezult@jes maksdjumos, nodok}os, or kuru pali-
dzIbu iespdjens panskt izlTdzsvarotu dabas seihniecIpu, S&ai
makedjunl da}dji pasugstina lzmaksss uo sabaurina rezosanu

(akst. 3. atb.). Pledivijurs, pemot vSrs
atskaitijunus vides
alzsardzibal AL

Zieprasijums

1¥s<—| ks RoZosanas apjons

3. att, kFreces cenu izmalyas.

K& redrams no j,. avtéla, cad a.ta.l:aib:jimi vides eizsardzI-
bal sad@rdyinag produkeiju un rezultdtd ar tam pasin izmaksam
lespijans sarszot mayilk produkcijas (hl ~ R ), ceasi par pro-
dukcijes vienlbu piecugoh 2y - py ) Tas nazmh ka ierobeZotu
resursu wil kapitilg aps..uuna pie¢ nosucIjuma, ka jiraZo IIBK'BJ.-
mgli llels proguecijas spjous, meksdjun’ par dsbas vidi
var bitisxdl igteln@t vElamog rezultdtus.

f Apitk ot glavlou “sabiedrIba~dabgs' no -raqutaﬁha kdpinala-
nag u lidvsvarctds vides kvalitibes saglsbifanss viedokja,
sveriyl papeizl coteikt stimulves; t.i.;maksu par dsbes saime
nigcibes lietosenuw. Atviecigd probléua iedelama divos aspexktos:
plrmkirt, kBooi vienIbsl noteikt mnajm.na. un, otrkErt, Zas
actuiks fo waxsBjumu lielumu.

wlsupris, mcEshijunus  apréfgina al.'i.m.niatruhl\rl teritor g-
Llui vieufpal - vagouom vel pilsBtali, Latvijas vides lomitejal
ne vaiots kopljde loterestu nosskot meksfjunu pinimunu par
nresurdien wn piecarpojunien. Konkrdto meksijumu licluma bfitu
Jlirossia attiecIgis aamindstrativi veritorialas vienlbas pa -
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stavigaiien dedsivotijien.Izejot ro vides kompleksuma principa
un penot vérd vides degraddcijas vei noplicindsruss principus,
k% ar¥ roZojosds un nerafojoélis infrastruktliras attlstibas per-
spekilvas, pilsStu un v.etdjam padowsm jEizstridd priekslilkumi
par dabspimnicolbas lictofanes maksijumiem, tajl skeltd infi-
vidualiz@jct meksdjurus galvenajlem rajond (pllsttd) esosajiem
Gabau resursu lietotdjiem un vides plesarpot@jiem. Attlecigle
prickslikumd 1)stradajeni triju gedu posmam UL nododomi ledzI-
vothju sobiedriskajei’ ekspertIzei. S88di ekonomiskajiem rising-
Jumiem piemdrojot sociilés vadISenas metodes, iespéjams git pa-
reigdkus rezultétus, lespéjams aktivizét iedzIvotidju radosu
iidzdarblbu sabiedrisss un dabas mijledarbibas opbimizéSand.

soksijumiem vajadzEtu selmEt esobc materiElo resursu tau-
pIgEku un racionfi@ku izmantofanu un pies@rpojuma samazin@ifanu.

Izejvielu, materiflu, kuringmd us energijas taupifens un
racionila izmantofona (patBrins) ir bltisks nosgcIjums razoia-
nas efekiivitives kipinassnal, produkcijas vienlbas raZosanas
izmeksu semgzindiSansi, nsclond@ld lenfikuma pslielinfiSanal, ki
ari dabas vides sizsardzibas uzlebosanal. Lietderigi atzImdt,
ks materiflo izmaksu samazinBiangi uz produkeijas vienibu ir.
bitiukdks nozlme nckd darbietilpibas ua kapitilietilpibss same~
zin@fenei. LT3z ar to, nosskot meksijumus par dabas saimnicci-
bes izmantosanu, V.spirms bltu jogem VOrgE administrativi teri-
toridlis viceIbes vai uzpdmuma produkcijas (pakalpojumu) male-
rifilietilpIoe wn energoiotilpiba, to ilzmantojot, lai moteikvu
Plessirpojuma atlauju, !

Vides ulzsardzlbas problima centrilgis jautZjums ir vides
politikan ekonomisiais meh@nisms un t&@ vadifanas aspekti. Eaja
sETri izislimas dives pematpleejas: nooklasiskd ar tas = Lirgus
reguléc enes koncepoiju wikroekonomwikas lImeni un neokeinsi@nis-—
¥&, #ura dod prieifiroku normatIvai mak}.'oexonomikaa 1Imega
reguldiacul, ‘peredsnt tlciu valsts iejaukSenos.

weoklezigkds skoles plekritBji uzskata, ka galvend vaina
wekldjawa cenu veidofznas defektos, jo debas vides resursi ug-
sURJas gun ki vonkurgjold pieprasi;um: ohjekti, bet nevis ka
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pirkéanas un pErdosanas objekti: nesspemot tirgl novertdjumu
nauda, Uie "izkrIt" no tirgus meh@nisma darbIbas laura. Rezul-
tatd tiek izjeaukts tirgus lIdssvers ailtiecigajE jowd. "Tiklidz
ekonumika s&k iguorst k&du perddibu, - atzImé frandu zindtnie-
ki Z.Bards un E.Zerelli, - "rodas nopietni traucdjuri saimnie-
koBanas vadifeund, pienlram, neviens neinteres8jas par atli-
kwenm, kuriem nav ekonomiska wviErtIva". L[Iaz ar to secindjums:
dabas resursiem nepiecicfams censs substitvltc ekonomiskd novir—
t8juma veldd (kvazicene, fiktIve cena), ar kuras paildzibu
tad vardtu atjaunot lidzsyaru $o resursu tirgl, nodrofindt to
optimdlu sadsli un izmantofanu. .

Kvazicenas noteikZand past@v divi verianti: i

~ pilnfge uzpEmdjdarbibes briviba un problému atrisindsana ti-
kai ar tirgus palIdzIbu vai arl ar loti nebltisku valdibas
iejaukbanos; i

- valsts lejaukfands kvazicenu noteiksand un ieveéroiani.

irgus k3 lomur piepembanss regul&tBja plekritdji savu-

k&rt iesaka divas dabas resursu edonomiskf. novértéianss Lor-

mass ; L

- tieSas pirrunas un norunas stard piesdrgotijiem un piesarpo-
Jamajiem,

- plesfirgpoianas tiesIbe pirkSanu un piErdofanu.

Pirmis formas gadljunB valsts iejaukSends praktiski tiek
lzsi8gta. Nosecitsis novartdjums (transaction cost), par kidu
savatarpgéji vianoju.’fﬁa puses, tiek Istenots ka <ompensicljas
muyks3jums, ko velc pies@rpotdjs piesBrpojuwna segBm@jam, lal
seglu zandEjumu, k3ds radies piesBrpojuma d8). Utras formas
(marketable permits) gadijumd tiek pielauta Jotl ierobeZota,
viens momenta (procesa s@kuma £823) valsts lIdzdaliba, be? ne
valets iejasukBang@s pubE procesd. Tds bOtIba - valsts nosaka
kvantitatIvo piclaujamo plesdrpojuma emisiju katran uzyduuman
(“tiesibas" vai "utlauju™ plesdryot) un sadala to starpa ah-
tiecIyu dauczumu sertifikiEtu. N3Eda sistBma du.. iuspdju uzpi-
mupien orgenizdt sava veida sertifikdtu bir2u (izsoli), kuras
LuuscionGianas rezuliBtn tiek igzstradata, plemdrgm, rajona
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Letvaros to vai ¢itu piesErpovaju veldu emisijas scmazinfianas
V.GEiF cena. Uzp@mumi ar augstikim piesirpojuma izmoksE@m  var
riopipkt atbilstosus patalpojumus £o tiem uUzpBuumienm, kuriem
attivcigds izuaksas ir zemakas, ple kam to veicot bez jebkEdas
valsts orpinu lIdzdallbas. - ;
2i¢ neoklusiskis skolas plekritiji, kurd ir par valsts
iejaukeanos dubas aizsards’ bas problimu risind@ians, uzskata, ka
milrosioncniski pleej- vien vZlamos razu:ltﬁtuu nedod. Tiek iz
vipzitli Jdaf8di priekélikumi par to, xz no uzpfaoumien piedzIt
valsis noteikios nacionfilos nodokjus par vides piesdrgoSanu ua
asnglogus Hiem maksTjumus par dabes resursu izmautosianu.

Savd auallzd atticcigd neoklesiskfs skolas novirziena pie~
Krit@ji bulst@s uz veoriju par “erdjiem efektiem" (prozitIviem
vn megativien, iegivumiem Un izmeks@m), kuru autors A.Marsals
ir grzinGjis, ka atscvilias ekcnomiukds situdcijds veidojas
virgus neuzskaititi leufkumi vai neuzskaititag icmaksas, Vie
Do avdz8knis Arturs S.Pigu izvirzija ideju par Z343 gadijumd
elgistijusd tirgus lidzsvara traucéjuma atjaunoXdnu optinglad
Liment, Ja azbieduribal kopumB val UEs k3del dalel rodas hopig=
ciesauwlba P8¢ papildus izmaksdm (sociBlas izmaksas), tad, Xa
Lietelca A.S.Figu, valuigsis ir aplickams ar t8du oodokli, kars
Ifguinie winBugysn izoaksiu. Nodokla ieviesana atlauj atbil-
stoti kuncspeijul  "soclilo lemeksu”,kida rodas piesirgojuma
d8l, parvErst stniecIbhA uz plesdzgotdju no argjas uz lek:djo,

. ypeclzik  per fipmss 1ekETJo eltonomimko probldmu. Ar nedoklu
salfdziby, Lurd kompensE dsbas videl nodarito gauds jumu, rodas
lesploe iDLegnGe Yirgus meaBnisal, tépat ki ar ikvieau pre-
¢i, veirizus noxImigus dabas salmniecives izmantoduanss eleaun-
bus. kezulvitd vaalzansi dotajd st8ra jBieplst ne tlkal opui-
Wils, vt arl pprasto Tlegus attiecIbu automdtlsicl reguléja-
fgls raksiurs, i

Jigem Vv3Ira, ka Pigu aodek}a pielievoband ietversi aivi
svaript aspexti, Pirnkirt, optimdls lIazovurs tirgl tiek sa-
suivpby vienfpi tad, kad "5r8ja efekta” radltdjs, veinoiguln
pilng e3rd Kompensdjis saoiedrIbus izwsksas. Ja nodoklis nu-
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tiek samaksfits, tad péc bUtIbas ir notikusi piesBrpotija subsi-
ddtana no sabiedribas puses, Otrkirt, velsts neiejaucas firmas
strat@gija: uweplmums var turpingt plesiryot dabas vidi 1lIdzsi-
néjos apjomos veli ari damazingt plesfrgojumu Jébkurd tem izde-
vIga lalka periodd. Tiesl sacit@ sakard dabsaimniegIbas izman-
toSanas regul@sana ar nodoklu palfdzTbu ir ieguvisi nosaukumu
"netledd reguldBana”.

Dabas vides vadlsanas neoklssiskajem modelim ir vairdki
bitisld trlkuni. T8 daudzi ekonmomisti, bet jo Ipasi ekologi
uzskata par gelveno nepilnibu to, ka t& piemfrosanas gadijuma
ekonomiskd optimuua d8) tiek siedots ekolofiskeis optimums un
ka modelis nedod lespsju sasniegt sabiedrIba kopumd arl ekono-
nisko optimumu. Neoklasiskid modeja pamatd ir noteikta piesar—
pojuma lImepa pielaujaniba, un tas pilnfbd ignoré dabes resursu

" atrazossnu. Sajd sakerd jAetzimd, ka uzpdmuns, pemot VErE eko-
nomiskis efektivit&@ves un rentabilitdtes aspektu, var dot
briekSroku nodoklu maksdjumiem, neapgriitinct sevi ar izmaksim
dabqs sizsardalbai. Bez tam modelI atspogulojas reZotija ori- .
entfcije dabas resursu patdriienu nesaistit ar to saglababanu
un atjeunosaonu. *

Neokeinsianisms vedibas modela pamatnostBdnes dabas vides
pizsardzibas problému atrisinifand irs : ]

- pabledribas un dGabss mijiedarbibas valsts ticSe reguléSana
'maXroskononiskds vadisanas lImenl (bet bez t:ii-gu.a dezorgani-
g8sijes) ar administretIvi juridisko metodu palidzibu (aiz-
ifegumi, normstivi, stendarti utaml.), td@s papildinot ar dub-
saimniecIbas listotdju stimul@tanss un plespistanas ekonomis-
kKaj8m sviram;

~ daba (atjaunojamd) tiek apskatiIta ki seva velda kapitfls, ku-
ra kvalitatIvals un kvantitativais potencidls igvirza prasi-
bu saglab&t t@ kopumu, uzbturst vipa lietderIgds fuakeijas un
Ipasibas, at‘.raiat to nenoplicinot utt.;

- galvenais.nav dabai ncdarItd ekonomiskd zauddjuma ayri.';lns
bet to iumaksu apriyindfana, kides nepiecieSamas, lal paki-
peniski samazinitu cabas kopumg deformBeijas pakspl.
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Atbilatosi teikbajam, ekﬁlogiakla politikes timpa!ém apjo-
nu nogska t88 iesp8jes, kuras ir sabiedrIbas rIcibié un kuras
Jeuj izzantot valsts. Fraodu zindtnieki B.Dezeks un Z.Patine
etzInd, ka "probléns népastdv tajd apstiklI, ks vajadzftu
veikt apr¥iinus naudas izteiksmd, lal aprBiindtu dabas snieg-
tos pakalpojumus, bet gan,lal veiktu novert@jumu tam, clk iz-
nekshs dabas pakslpojumu nemainigume, stabilitites uzturfia—
na; t.i., jAapr@firns tis (dabas) normSlas funkeiondtanas atjau—
Lobanss izmaksas. Lidzko &is stEvoklis ir sasniegts, atlielk
1zvErtat, cik lielas izmaksas ir ar mieru uzpemties sabiedrI-
basaytels., K3ds dabas vides kvalit@tes atjaunosanas val uztvu-
‘y3ianas lInenis tiks izv3lEts"; :

- galunickoSanas projek.t:u un citu ar dabsaimniecIbas izmanto-
Eenu saistItu Jeutdjumn sociflis un exologiskds, tekodds un
perepaktivis, bet nevis tikai paSreizéid momenta ekonomiskis
efekiivitates izvErtd@iana,

KeingiBniskajd koncepclij& ekouomiskd optianuma vietd std-
jas vides politikss optimizBoija. Dabas aizsardzibac pasdkumu
kopu un intensitdvl nogaks valsts. '

~ Praks@ neviens no pieddvatajiem modeliem "ti_3" veldd ne-
darbojas. flel@ka at2iafba ir keinsliapisks jam modelim, jjo uz-—
riEnfjien prinslps, k2 maksd ples@rpotdjc,nav pariieku pievil-
cIys - btas tzéu bez ekonouiskd sloga ir saistits ar moralo at-

B1lUTou. Ber tem uwndmdji cenlas panikt uBc lespsjas masakus

nodok}us, tAdejddi palielinot savus ienfkumus un tiro pelpu.

cloyemaniks ir varlants, Kas saistIts ar izmaksu (ek.:glu.utﬁ-
cijas wn xapicdliepulaljum) paliclingfanu, ko savukirt dalaji
var stglt ar cenu politikaz phr.IdzIbu. Paratd k& malvend tiek'
pivlintota tiv2d (normativie) regulifanas metods. Netlesds me-
todes \duzidl atskeitIjumi un maksdjumi, bet ne nodokli) kal-
pU KB papildu ekonomlskdse sviras valsts noteikuo normativu
un staadartn finkciond¥anas nodreliniiand. £0 neticio syiru

\tz.:_uw_,a.zu, centrilais uzdevums ir diferenc@t dabas alzsar-—

welbss norpstIvas pracipas, kidas izvireemes defZBdism dabsaim—

digcibys uatocuumm (pemot vEra vipuw ekonomisk@s lespfjas
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un ekologisko apstdkju atildiribas), un panikt aormativo pra-
sIbu sasniegianu ar masiksjifin izmeks&m.

K5 bltiska lezIme moderniz&tajd debsaimniecIbas vadida-
nags soclifli ekonomigkajd sistémd jamin tas, ka nodokla “par
zaudBjunu" vieth tiek leviesti makedjumi “par piesEryojumu",
kas neolt nav viens un tes pats, tikai i teikts citados var-
dosg. Magksijumu gedIjumd nepem véra visu pies@rgojumu daudzwau,
bet gan tikgl to lImeni, kurt noteikts ki sooifli pislouja-—
mais un tlek ietverts atbilstoiajd valsts normatIvE, kes dar-
bojas noteiktd laika posmB. THAGj}Edl jaunaj8 vadIbanas sistd-
mas koncepcijd meoklssiku isstridatas platformas vietd, kurd
galvenals bija dabal nodaritais zeudBjums, tiek paredzits
balstities uz platformu, kuras pamatd ir dal@jas kaitlgo iz-
metumu un atlikumu neitraliz@cijas izuaksas, bet tirgus opti-
mums tiek izvertéts atbilstofi B0 igzmaksu optimizfcijas ekono-
miskejan kritSrijan (summd@ro izmaksu minimigf@cijei no pileshr-
poBenes un tds noviArianas).

"Tirgus lIdzsvara" Georijd japem v&rd "Pareto optimums",
kur¥ reksturo tadu stavokli Firgl, kuru sasnledzot, nepastav
iesp8jas uzlabot ekonomiskd zips kidd cita ekonomiskd subjek-
ta stAvokli t&, lal nepssliktinBlu cita aituliciju (pieshrgpo-
Banas gadijumd tie ir plesfrpojura raditdji un ples@rpojuma |
sapBmijs). g

Dabas vides kvalitites lejupslides eptursianas obligiti
priexinosucIjumi Letvijd ir rejon@Sons atbilstosi kvulitites
kowpleksajiem purometriem, macion&ilo normetiIvu izstrédissna
un dabssimniecibes izmantoSanas normatiIvo aktu izstrﬁd@‘;aﬂn.
ka arl neokeinsiBniska modele piem@rodsna. !
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A, fynsemc
Jareufickyit yHusepcuTer

QNEMEHTH MHDOPMALMOHHONO AHAJMZA
 MOJEMA NECHTBEBA
"SATPATH - BHIIYCK - CPEIA"

Caenys B.B. lsonrzery [I1,[2], pacemorpum orxpuzyn
CTATHUECHYD WOmNels "3aTpaTH - BHOYCR ~ cpejga®, TO ecTh Ha-
TYpanbHaA MexoTpacieBOfl GajaHC C YUETOM NPOMOBOJICTRA M YHNuU-
TONEHUA SEIDASHADENX BemecTE, H ABORCTDOHHYD K Hefl Momenb
"yenn - noGasneHHNe cTOVMOCTH", TO €CTh COOTBETCTRYNIMH
Mexorpacnesoft GanaHc ueH W RoSapaeHHoll cTOWMOCTH:

TaGnuua 1.
44 ‘e Xa l Xnsy ves Xuts
y’ !-‘a“ sae =8in ! ‘;'B‘.‘q.-' e =B 4nig By
yﬂ =2y se I-ﬂnn “Bpntqg woe "'annf! Pa §
y“' a,,“ y wew Baitn t:.im ’ .. a,“[ nes =Pret
nss _‘ B T f:." <L ':L_-I_‘.'_a_‘"_""_:p";".
¢ Z, PRI S [ S R et g
K %, ik me i B i Ol s B
¥ R i (L W S A

3nech Wenonp3opaHa tabawunas dopsa 2anucH napH co=
MPANCHHNX CHCTEM NVHOMMNX pABEHCTR, Manpavep, no kwure (3]
Momexns "naTpaTH - BHNMYCK = Cpefa" canMcaKA roOpRAcHTANBHO,
monent "neHH = peaBneHHEE cTOMMOCTH" = BEDTHKANLHO.

HoncHeHuA: :

1,2,.00,n = HOMEDA MPOMIBOACTBEHHHX OTpached;
NELy R42,..., R+ 5 = HOMADPA 3ATPPAIHADMIX BENRCTB.
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O6oawaumm {I, 2, ...,n} =t PROD ;

[ ne1, na2, ..., n+s§ =2 POLL.

flyers ¢ € PROD , suawur, peus umer o6 L-off orpacmn u -
(=Ofl NpOJYKNMM; X; = MOAHMA BMNYCK, Y, = KOHEGHHN NMpPORYNT,
Pi = UeH& eMMHMLN MPORYKUMM, Ti= NDUCHAD OT QMHAUN NpORYX=
unu, (; = serpaT TPYna npH BHTYCKe ERMMMUM TPOAYIUMM, K —
BATDATH KANMTAAA NPU BUGYCKE OJHMAMIH NDPOAYHLWH,

+  llyers t€POLL , swauur, peub mmeT 00 {=OM 3arpA3HADEEN
BefecTBe; X; - 00B8M YHUNTOXSHMHOI'O. BeNecTBa, YXORAWEro B OK=
py=anayn cpemy, p; - "UeHA" YHHUTOREHMR efMHWIH DemecTsa,

i = HpUONAB OT YHWUTOREHHS efuHMUN pemecrra, { - sarpam
TPYAA MDA YHWUTOXOHYH SAMHWIN ESWECTBA, K: = SATDATH KaNke
TAlA NP YHAYTOWEHMM SIMHULH BENUECTBA.

Eemu (t,}) & PROD» PROD , To By = ‘saTpaTH cuoﬂ Mpo=
JYRUMHA Ha BENYCH UMHALE ‘a-»ol! MPOIYKRLMH .

Eonn {"f) € PRODx» POIL , 10 &, = saTparu (-0t npo=
AYKUAK HA YHINTONEHHE BOMHUUN J-PO BOUecTBA.

Eemu (c,y) € POLL xPROD , 70 8y = BMITYCK ¢ =T'0 BIMe~
CTHA NDW BENYCKE eiHUIN /—Oft MDORYKIHM.

Eean (¢,f) € POLL»POLL , 710 a;, = maycx (-ro peme-
CTHE fIpH YHUUTOXOHUH equMuiM .(-ro BEMeCTDa,

{ = eymmaprwe savoarTe Tpyss npu pesreaswoers X :=(x,..°
vas X Fpagese Xopo)Ti K = CYMMADHME 38TDATH KSTKTAAA NDH
IeaTeasnoery X,

0. padHyn Mopenms BRIDUYSHH NBR nepBruHNX (exTopa NMpoKHa-
BOACTRA W YHWUTOXCHVS 2OPPAIHANIVX BENeCTB: TPYA K xanuran,
He coersermeT Goanvoro TPYAa BKANUWTE B MOJENh M JUyvHe nep-
pAYHEe faxropH. - i . : :

JoBasnokHaa cToumocTs upd «€ PROD L PCLL paaha
{7+ B, 47 =t vy . How uapecTHo, YCHOBYA SKOHOMMUEGCKCTO DAE-
sosecnat ;=0 i< PROD U FOLL ofyrnaenvBaes DABHOBECHHS
LIeHH, i !
CornacHo panGuexun Tadrdys 1 Ha noATAGKUDH,MOTEND
"4aTpaTH - PHMyCK — cpufa” MomeT OWTh JAIMCAHA B MATPHUHON
Homae: .

Jo= (I-A, ) X -A Xy
Yoz Ay, X+ (-T A“) X ‘1)
|k A N '

Lt !

B¢
\:::H‘-l“:_ R
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Mogens "ueHw - RoGaBieHHHE CTOMMOCTH" COOTEETCTBEHHO
MoxeT GuThH 3anucaHa TAK:

Oy= (I-AT,) B, = AL,P. = L, = K, (2

M= =A%, P, + (I-A]) B=L, =K,

B momensx npefycMATDHBEETCA BHIIONHEHWE COOTBETCTEYD=
0% YENOBUil HEOTDPHLATENBHOCTH,

Buecro monenr (2) B.B. JleonTnen paccMATpHRSET MO=
nems "lgHe - nofaBieHHEe CTOMMOCTH" B Buge:

{n.= (I-AT)) Py = 0L Po =L, =Ke . (3)

N,= =A%, P, +(1-0%,) P. = L-K,,
rae Matpane Q.. Q;; nomyuens ua Matonu Ays, Az myTes ym=
[HOXSHWA WX uneHoB a., Ha umeas <€ [0, I} . To ects
qy= "Tg 5-)" Uncno % paBHC TOR none ('=-ro 3arpPASHARLETD
PENESCTBA, 32 YHWUTOXEHHE KOTOPON NABTHT OTpacib /J /npoua=
BOJICTDEHHAS Wil YHHUTONALEAR 3arpASHeHus/, NEATEIBHONTH KO=
, TOPOR Kax pa3 ¥ NpHBENA K MOABNSHIO pemecTsa &, . YoraHoe=
neHwe II'.OJU! OTHBTOTDBHHOGTI" "lg/ ABNAETCA OOHKM M3 axmmo’p
rocyJapeTEEHHOR TIONMTHRK B Gopade € JArpAsHeHWSM OXpYyMaD=-
el cpenm,

§ 1. MposyXTHBHAA NMPOMSBOJCTBEHHAR TEXHOMOIMA.

fyery nva- marpuua A,, ABNRETCA MPONYKTHEHOR M
Si= (1-A, ) = MATpMIA KOODIMIMEeHTOR MOMHLX NDPOM3BONCTBEH=
HEX aa-rpar Torma cueremy (1) ¢ nomowso CXBUBANCHTHIX TIpe=
oﬁpaanaaunn MOXHO MpPMBECTH K BULY!

o SH L SR,

Y,_= A{‘SY, + Ay S ALX,+ A X, =X, - (4)

CeLs3Y, + LS Apiy+ LoX, :

k=K “5Y, +HK,< SA.X,+ H,‘X,_.
Cucramy (3) c noMomso ‘3KBABANEHTHNX NipeofpasopaHuit MOxHO
npunec-rn K BHAY: :

5 Vi + (Q"S) Py ¢ (B)

Vt. 55 (S'\u} Vi = (Q"S AH.)'Pz = [ﬁa P, + P,
rge V,:=L, +K,+0, , Vi=L +K +1, = BEKTOPH A0=
GABNEHHNX CTOMMOCTER.

[laxnoe cnaraemce B cuctemax (4), (5) wweer mcHy® oko=-
HOMYNEGKYER AHTEPNDOTANKD K ABAACTCH HEHMM noxa’aTefeM npu
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HHPOPMALMOHHOM BHANH3E SKOHOMWUECKON CHTyalMM,

Paccmorpim creremy (4),

Moanull ssmycx X, NMpencTABAEH RAK CYMMR JBYX CIATAEMHX.

€ ¥, - nomAuwit Bumycw, ofecneuwpanmift koHeuHud npomyxt Y, .
S A, X, = mommwit punyck, oGecneunBADNME KOHPUHHN NMPOAYET

A,,X,, napacxonyemuil npy YHUUTOXEHUM SACDASHADINX BENECTB
B ofmewe X,. [iza wparxocTd Oymem BexTop X, HAsHBATH AWKBH=
nauneH,

Bexrop 3arpAsHADOAX BENECTB, YXOAAMMX B OXDYXADIYD Cpe-
Ay, Y, npefcTaRNeH KaX CYMMA UETHDEX CNArAeMHX.

A, SV, - pexrop memecTs or nomHoro muycka SV,.

Ay, SA, X, = BexTop BemecTs oT NONHOr'O BHIyCKA S A,z
oﬁeonaqunamero xonsurmil mpomyxr A,  X,.

A, X; - BexTop pemecTs OT murBMpaLMM X, .

=X, = NUKBWARLWA CO 3HAKOM MMHYC.

Qrwuplme roynose sarpata ¢ npu mesremsuocTH X npeji-
CTABA~HH KAK CYMMa TNEX CHBrAaeMHX. :

L,"5Y, = STL-¥, - Tpymosue 3aTpr™H IS KOHEWHOrO
npomyxTa ¥, .

L,- SA,, X, = 6'L,-A,,X, = TpyRoBHe 3aTpaTH A% KO-
HeuHoro mpomyrra A, X,.

L.°X, = TpysosEe SATDATH JAR AMxBuganuy X, .

Cywvapsitie SATPATH KENNTBAR X NPH JGATOABHOCTX X npen-
CTARASHH KAK c)nma TPEX CHEPABMEX.

K, -S5¥ =5 l(, ¥, = sarpard mnmj'a'm KOHEYHOrO MNpO=
nyxra Y, .

K, -SA, X, = S'K A, X, = saTpaTd wamuTars JNA XOHEU=
HOro npo,turns A, X;. i

K,-X, = sarpats xanurana mmmmmx.

l‘epexn.nm ¥ paccmorperyn cucremd (B),

Eextop new npomysuwn P, mpemcTaBNeH KAR OyMME IBYX
CcHAaraemsEX. '

STV, = KOMTOHeHTA LeHH NS ofecnieueHus i76aBAEHHOM
crommocTi V, .

(6, S } P, =~ ROMNOMeHTA WEHM [AA DOKDPUTHR DACXOROB
M0 YHRUTOXSHHN YACTH SATDAIHADINX BEmMecTs. .

Berrop V, noberienHux orTowMocTell oTpacied, SAHMMADMMX=
CA YHUUTOXEHHEM 38T'DASHAOIHX BEUeCTs, NORYUBOTCR PHUNTAHHAM
or pexrops P, - "uemu" yHWUTOMEHMA 3arPASHANEWX BEWECTD



Tpex BEKTODOP. &

( SAITV, = AT, (S V) - nnata 2a pexroput npogyx=
Q““ (Aq‘;)-!' (ﬁq;)-},oo-. (a"t )'5 .

(Q,, S h,)TP_ - nnate sa yHAuTOXGHWE YACTH 3F-pA=
'SHANITEX BETECTS, NOABNAVEUXCH MOM eumyckax S (A,,).,,
S5(As2)e3 5000y StA12 ). 50

G}, P - nxaTa 34 YAWYTOXEHWe YACTH SAPPAIHADAKX Be=
gecTs, NOABIAOWAXCHE NDH THKBUAAUMK 3ATDASHADEMX BENECTE.

Pacemorpam nuomri-:;ao IMKEPMIAUMA BATDAIHADMWX BeClecTh.
cone, (POLL):=[X,|X,€R™", X.20, (A,,SA,+ A,a= 1) X,<0},
ABIECMESCH, CUYEER1IHO, BREIYK/AHM KOHYCOM B @BKIIOBOM NPOCTDAH=-
cree R¥'. /M uecnombayeM asmueb (X, X,... X,.)=: X<O gan
ofoskavenyR Toro, uro X,<0, x,¢0,..., x<0 ./ CorxacHo cuc=
reve (4) npu DUKIMDOBAHHOM XOHEWHOM NpogyKTe Y, Te u Tonb-
¥O Te IARDMIALHMN SATDASHADMMX PENecTB, KOTODHE NMPUHAJNENAT
xoHycy cone (POLL), NDUBOAAT B KOHSUHOM WTOTE K YMEHBUEHWD
prlipcca B OXpy®a0I'0 CDENy BCeX BROOB SErpASHALIIX BErlecTs.
Hesonem xoHye con.e!,{ POLL) xoMycom paijioHansHOR TeXHOJOMH=
vecrofl NERTENLHOCTH MO AUKBUIAALMM 32rpR3HAOOMX BemecTs. Ha
BRUBCKATGEHHOCO BUIHO, CKOMb BENHO MM MHYCPHMALMOHHOM HCCle=
JIOBEHWY MOHENH "SATDATH = BHIYCK = cpeia” THATEeNbHO Mecle=-
JOBATE AOHYEC cnne,l.(F'OLL).

Texnonorso "npOM3BOACTEO NMPOAYKUMH = IUKBHIALMA 38rpAs=
HeHtil" GyneM HasupaTb IDR3HOM, ecan co'na.l.(FOLL) =¢ . Orme= '
TV, OHAKO, UTO Ha NMPAKTHKE € YCMEXOl MOIYT MCMONL30OBATLCA
¥ BERTO[H Xzﬁfcone.l.(POLL). .

Bonbwol reoperyueckull ¥ NpARKTHYSCKHN nu;repee BH3HBAST
TAKES DHTIYKIHR KOHYC cnne,(FDI.L)::lEJ P €R™, F 20,
(Q,,5R, + 0y~ TR0}, xoTops?t HagoBew KoHycoM paio=
HANLHO diHAHCOPON HEeATENHHOCTH MO NUKBMIAUMK SATPA3HEHWH.
Corgacno cucreme (5) npu duxcuposarnoft noGapnextolt cTOMMOC—-
™ V,' Te ¥ TOAbKO Te B2XTODH "NEH" YHUUTOXEHMA 3ArPAAHALAMX
segeers P, woropuwe noumagmexar xowycy cone (POLL), npuso-
JAT K pocTy TCexX KOMINOHEHT BeRTOPa AoGARJEHHHX cToMMocTel
Vs .
Texnororsn npoOM3IBONCTRA NPOAYKIMM M NMKBMOAUMM DATDA-
HeHnl Gypom HasHeaTh huHayeopo- Y OUTOUACOH MO BRONOrdM,
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ecmt cone(FOIL) = & , B 1oM # ToNBXO B TOM chyuse, xorpa
cone (POLL) £ ¢f, momio rax ssbparh Bexrop "uex™ P, wwo
coorpeteTeyOMi BeNTOD RoGanaeniux cTowMoctelt V. nomomu- -
TemIH,

Buuscnurensias nponexyps, mpusonsman momean (1), (2)
x ey (4), (5) /e warpuuomit A,,, A,, swecro Q,,, G,/
Kpai#e npocTa: Han Tabauueld I cosepmaem oceswe npeofpasoba=
HIlH -_y_i-_[T; - damers np @ = [, 2,...,n . 310 BOSMONHO CRE~
ROTH, MOCKOALKY B CHAY NPOAYKTHBHGCTH TEeXHONOTHH
nang(I=A, ) =n. B pesyasrare nomywin radmmy 2.

T&ﬂm 2:
a2
¥s AN ¥n n Xneg =on Xnss
X, N ves Sia I Sinat wes 5 nas -
y T S LA | Rl TRl Snones ‘q_-?.c,
Yastl Sases ==¢ Snida Savi noe sen Snse nes “Dns+1

Yurdl Snese_+e- ‘W".__| _Sausart son  Saesass | =Dugs

s = I T SRl \ )
{: 1‘ “es },. I 1.\” y e 1.\{-5 -I
] ]
] }t' v X,‘ , ;{htl e xl‘l%i -'I
I
:'U| “me 'Pn l 'j?:\“ LN ﬂ‘M‘
{lpw oirom ¥
3"“ SRR P Sfﬂ'f e I‘h“r y
e -_S' e - 5l|zl
Sha "t dan S gy 108 Sh nes'
Faspy *7* Snot a ; Tnor aet 998 Jnny mbk
sen P o PLHS » “nw B
Sastz " Invgoa J 5,“!-,”, 2oy Sppg mdd
P ol el RO
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Ba bR S Ui V= §$'L, , {ln-u ene 1.,,) I=Ial+ {SA,‘) L,i
ot od. 3Er )T ST, prolorl ahaion A1 = Ko SREITR §
Houye cone.r(POI.L) panMoHARBHOR TexHOMOrMuecKolt meA=-
TENBHOCTH MO AUKBMIALMH 38TPASHANIXX BENecTB JANWUETCH KAK
MHO®ECTBO peweHu cuMCTeMH HepaBeHCTB:
; | |
S‘\‘t'u‘}- K._,J'<0. ‘.- I' 2'.--.! s
j-’ xuq'Eo._ J-H I‘ 2|.o-’5 .
Komye cone (POLL) phnuonansHol fuHancosofl ReATENBHOC=
T GO MMKBRAALKA 3APPASHADOAX BEUECTE B clyuae 1T, = ! .
¥ (¢,)) € POLL x (PROD UPOLL) sannuerca kax MHOXECTBO
pemeHnit CHCTEMH HepapeHcTs, nsoflereennod k cucreme (6):
s
E S,‘“' ,"" pnu.“-oi j = Ih 2!"" 5 (7}
L= pn.ﬂ:?ov =1, 2.-...5 . 5
B cayuae pnpdepeHIIMPOBEHHOrO MOMXONA NMDU YCTAHOBAEHKH
'h) KAX N0 BHIEM 3ArpASHANMHX Bewec™S TaKk W MO0 BHAAM OTpac=
nell, HeoOXOAMMO BHeCTH koSHIMUMEHTH Q. B MCXORHYD TalIMUY,
M 3aTeM cORepuATH OCERNe.npeolpa3oBaHMA. 3nech BOIMONMHA TAK=
X MHOPOBEDHAHTHAA MOCTEHOHKA C LGALO NOHCKA HEMyCTOro
cone( FOLL).

(6)

§ 2. NponyxTueHas TEXHONOTHA YHHUTOXEHHA

3ATDASHADIMS PEmlecTs. &

Bysnem rosoputh, 4WTO B madHofl Momenu "oaTpaTH - BH-
nyex - cpena” HCnoAbayeTCR NPONYKTHEHAA TeXHONOIMMA YHU=
TOXPHUA DSATDADHANNMX BENECTH, BCAM  $xS - maTpuua A,
A3NAEeTCA NMpOAVETHEHOM B OoOWenpMHATOM cwucne, B TakoM ony-
uyag, KaK L3BECTHO, CYMECTEyeT HeoTpuiaTenbHas o6paTHaA MET-—
puua  (I-Ap,) =: T. “(8)
B cnyuae, korge merpuna A,, NpONyKTUBHA ¥ HepasnomwMa, T>0.
/Yenoews u ceollcTEE MPOAYRTHSHEX METDHD MONPOGHO paceMOT—
penn, Hanpimep, B xuure [4]./ Cucremy (I) ¢ nomompo sxBH=
PANeHTHEX NpeofpasoBaliit MOXHO MDUELECTH K BUIY:



o as

y-x ax A,TA ,+A =X = AX~ ATAX-~-Y)

=TA,J(, = T(AX, -

U akiX.+ T"'I., (A,X,- %) (9)

r =KX + 'r"'n;u,,x,- p 4 I
Cueremy!(2) ¢ moMomed SKBHBANEHTHWX npeofpasonaHni

MOXHO TIPHBECTH K BMAY:

{v,.g P = A% P, - (A,TA,)TP, - (TA,)7R, (10)
P, = (A, TP+ TTV, .

Kamnoe craraesmoe B eucreMax (9), (I0) umeer Gorarmit
SHROHOMUMSCKHA CMHCA M YCHNEWHO MCMONABIYETCA NPH HHPODMALMOH—
HOM aHanuae Mofeau "saTpaTH - BHNycK - cpeas”. |
_ HanGonee maxswM HOBMM BXOHOMMMECHUM ML AATHEM 34ech AE-
anerca marpuge T 1= (I-A ‘)-r , EOTODAs MO CBOEMY BKOHOMAUEC=
XOMY CMHCIY B e 7O AHANOTHMUHA MATDHLE woaddunHeHTOB MOMHEX
nponasojcTBeHHHX sarpar S = (I-A, ) . llyers ocymecTeasaeTch
nonnwil ewnycx nponyxuum X, . Henocpa,ucrncrmo OT 2TOr0 BO3HU=-
K8eT pexTop sarprsHapuux pemects A X, . Ecmu nomHas nuxpM=
Renus 3arpasHAvnux pemecTs pasHa X,, To A X - Y, ecTh xoHeu-
HaA MHKBUIALMA 3ATDASHADNMX Beme~TB. BTOpoe pABEHCTBO CHCTE=
uw (9) noxasweaer, uro npu A X,= ¥, = I, nomvumm X,= TL =T,;
nom AKX, - ¥, = I, momymme X,= TI,= T.; 5...; mpu A X,= Ya= I,
nomyuum XTI = T.g . Tawum oﬁpaaou, X npiMepy, BTODOR CTON=
Geny T., marpuu T := (Ia&,,) paBeH TAKOW TMOMHOI MUNBHEAIIMM
38PPASHADOMX Be@ecT8, KOTOPAA MPUBOAMT B KOHEWHOM HTOre K
YMEHBIEHUD BHEDOCA 3aPPASHANEMX BEMECTS B OXPYXavNyD Ccpeay
Ha peprop I,, TO 2CTH HA eMHMLY yMeHsmaeTca BuGpOC mporo
BemecTss.

Crontum warpuun T HarnamHo npossATes B fellcTsuM, ecau *
BTOpOR papeierso cucreMy (9) neperwcars B cremyomeM BANe:

x TAzlxc ,lufT vy - ;!uzT .2 - ’n,‘ T-_; . - (II)

Paccno'rp:m Teneps nepsoe paseHerso cueremu (9). [lo Hemy
xoHeurult mpogyRT Y, NOMyuMM, ecTM U3 MONHOrO BEMYcKa X, BHY-
rem A, X, = nuovasopcreenHne se=pars, A T(AX,- ¥;) - sa-
TPATH NPOAYKUMN JIIA KOHEUHON muxsuuauMM sarpaaHeruit A, X, =Y .

B rpeTsem m uerTseproM papenoTmax cueremy (9) mmrepsc
suanpeor sexropr TTL, , TTK, - pexrors coorTeercTseHHO ROD-
PUUMEHTOB NMOAHEX TPYAOBHX 3ATPAT M KODIDULMEHTOR MOMHEX KanH-—
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TAALHKK 32TDAT HA GZMHAILY KOHeuHON NMKBMAALMM asrpnamm:ﬁx
BENECTE Kemnoro BHMIa.

llepexomm x cuerame (I0). JoSasnennan cTOMMOCTH B MpOK3~=
noxeree V. nomyuurcs, ecnu us mexropa new P, swurem: AT, P -
CTOMMOCTE npomyxmuu A,, , McnonssyemMoi B NpoOM3BONCTHE B Kaw
wecrre pecypea; (A, TA,, )TP, - croumocTs mpomymumi, uCNONE-
syemolt aas noHeuwHol nuxeuaaumm sarpaswsHuiA A, 5 (TA,, )R,
CTOMMOCTL KOHEUHON NUKDUBAUMY 3EPPASHEHUR A,, .

Bropoe rasexerso cuerems (I10) noxsswsaer, ure "yexa"
P, yHUuTOREHVA JArPASHADUMX BEMECTS CHAAIMBACTCR M3 NBYX
xomrioHeHT, (A,, T)™P, « ueHa NpOyKuMK, NCNOABIYEMOR B MONHCA
NVXBENELAKY ¢ LHeNbD FOHeuHOR NMKBUNAINN eINMHULE GarpAsHADIMXK
nempeTs kamnoro Buga: TT V, = acCamleHHas CTOMMOCTH B pacye-
Te HE MONHYD JAWKBMJALMD, L

Heaopew samyraufl koHye

cone, (FROD) = [ X, | X,€R™", X30, (I-A,, =A,TA,,) X0}
(KOHYCOM DRUMOHALBHOR 1~emouomec1toﬂ JAeATeNBHOCTH 110 MpPOHS=
pojcTey npogyruan. Cormacuo cuereme (9) Te u TOABKO TE BeK=
TOPH RUMHNX EWTyCKOy X, , KOTODME npuhanzexar cone( PROD),
NPUBOJAT K DOCTY KOHEUHOTO BPOLYKTE ¥; M0 BCEM ero KOMIOHeT=
mau. o

TexHoROrA® NPOMABROMNCTBEA NDORYKLMK ¥ NWXBUOALMM SaTDH3I=
HeHiilt Gyfew HaaWBaTh HepadoTocnocobHoll, ecxu cone,(PROD)= gj

Hazopem ssmyxmi+xoHyo

coneg(PROD) := {P,| ReR", P30, (r-a,,-. A Thz) P»u}
KOHYCOM pauuoHanbHod duHaHCcOBOR HeaTeXsHOCTH NO NPOUIBONCTBY
nponyxumn. CoraecHo cacteme (I0) Te ¥ TOABKO TE BeRTOPM LgH
npomyxiuu P, , woTopwe npuHamnesay cone.(PROD), mpuBOnAT X
poemy NoGasneHHod cToumocTH V, MO BceM ee KOMITOHeHTAM.

TexHonory#o NPOUSBOACTES NDONYKIUMM M AMKEMIAUMN SArpA3-
weHnRl Oysiem HasweaTs yGurouHo%, scmu cone.(PROD) =&, B .rom
¥ TONLKO B TOM cnyune, korga cone (FROD) £¢, cymecrayer sex— .
Top UPH npoiykuMu P,  © KOTODHM MPOMIBONCTEO MMEET IIOMOXH=
TENbHIR NoCABNeHHNE CTOMMOCTH NO BCEM OTPACIAM.

Buuse nameARHAR TOOHEAYpa, npuBomAmas momemw (1), (2) x
gy (2), (10) 2arnavaercA B cosepmeHwM Han TaGnuue# I s oce=
PHX npeodpssopaHuil -y, ,, [x,,.; ~sameH npr L=1, 2,..., 5.
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9TO BO3MONHO CAlENaTh, NOCKONBKY B -omn; NIPORYKTHBHOCTH MAT=
pu A mmeem  nang(I-A,,) =5, 3 pesyasrare noayuus Tat-
auy 3.

Tatnuna 3.
x! e xn I yﬂuf L yq‘j
X h !"" ] PR t'_‘ I {'"’ -s s d'ﬂfj Py
.’f,_ IE;., e l“.‘ | {4 mat wws l’.‘ ard pn.
— e’ —— — et — _— —— .,.__,' it — -— —
B A S A | L R R S -.T;H
Kops fn:,; 4 sse Trmasa I 7-‘;.-; | gt by ass -}““‘
— e —— bt s o s LTRSS
{ ‘_; bbb 1: 1:,' “w l:h'_l' '-I
X g R R i 2% s T of
I
??; res ﬁ: 4 ! ﬂ“"' s ,Ja;;
lipn arom
f"' & ‘LL"" rfnur T P
- = I-A" -A"TA:" aha "!T'
c‘f sesilan fa_.‘, 20 L b
tﬂu:c 25 f*"'l : fqu Ll ".t"“'*‘-'_
. = Tﬁu‘f. e -'-_T. o
Lpuse " Frpsn . Lrps ane 00 lapsavs

(A0S AT e B (TR Y L At N Ve TP
(27 «on 28 )%= Ko+ (T AT, (30,000 0eh,:)T= <T7K, .

Homuye gone, (PROD) peumoHansHb® Texmonorudeckod RenteNse
HOCTH TG NPOWSEOAGTEY NMPOIYVEUMK ZJNMUETCA KK MHOXSCTBO pe-
meHni cHcTaMN HepeBeHCTRI |
NP t.'; 30, ¢=1, 2,...,n (12)

e 4 -4

j:‘ x“og '! = 1. 2.0.0.” .

/
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Komyc cone (PROD) panuonamsHofl duHaHcOBOR nesTensHoc-
TH M0 NPOHABOACTEY NPOAYKIHMH SANMEETCH Kak MHOXECTEO pelie=
Hitlt CHCTENH HepaBeHCTB:
f:‘j pi)oo j = I, 20----“‘ (13)

(] pi"z‘oo i:-'Io 2..-."‘- . . ¥

§ 3. Mpumep. ;
yorsn=3, s=2. 2,/ =%, =1 V/e{l, 2, 3, 4, 5}.
togenn "aarpaTH - EEMycK - cpefa” W COOTBETCTEYDUAA
' RpoftcTBEHHEA MoneRb "HeHH = NoCsBneHHHEe cTOMMOCTH" 3amiucaHu
® tadauyy I-n, TeSnuym 2-n, 3-n, 4=-n comepmay ofuake yenHol
HeTpUBMARBHOY nHbopMauuM O HaHHEX wmolensx. B xauscrpe mpu-
MEDR pacxpoeu IKCHOMWYECKUI CMuCH Hecxoubm uMcen B kamnol
ua rabmuy Z-n, 3-n, 4-m, .
Tobmvua 2-n. llyers umeeT MecTo auoﬁ—undym rbmapomi-
" Hull YPOBEHE KOHOUHHX MPOLYKTOB ¥, , ¥, s ¥; ¥ OOULEMQB yHuu-
TOXAGMEX GATPASHANINX BemecTs /uxsumeimd/ x, , X,. Ecum Te~
neph MH 3BXOTHM YHENHUMThL KOHEUHHH NpomyxT sTOPOlt MpomyxiMM
Ha ejMlMLY. PO ©CTh BMEBCTO ¥, MMeTh )}z + [, T0, X mpuMepy,
nonsl sHOyck nepsoi NpopyKUMH HEOGXOLIMO YBEAMUATH HE 0.282,
pH6pOC B OKpPYyRAOIYD cpefy BTODPOrO 3ArPASHALIErO BENECTEL BOS=~
pacreT Ha 1,922, cymMapHHe TDYACBHE SOTPATH BO3PACTYT Ha
3.536, a cymmapHWE saTpaTh KanuTana poapactyr Ha 5,838. Ecmu
me NMpW HAUALLHOM MKCMpOPaMHOM ypomHe morasarenel ¥, , Yais «
Vss X,y Xg. NH CTANM OH YHAUTONATL SATDASHALMES DENECTHO
nepsoro EUIA Ha eNUHMY MeHblle, TO BCTH EMECTO X, MH UMeTH
6u x, =I, T0, K NDUMEpY, MONHHI BEMYEK TpPeTbed MPORMYKLHH
yueupzirer Ha 0,065, muGpoe nepeoro GarpAsHADEEr0D BemecTsE
pozpscrer Ha 0.898, suOpoc BTOPOro SArpASHADNErC BEHECTEA
yueusunres Ha 0,175, rpynosue sarpaTs ymensmerTcr Ha 2,771,
Haxos axoHOMUUeCkHll CMWCH TeX ®e uucen B Mogenn "ue-
HH - poGannensse croumoctd"? [lyc?r ycTaHOBNeHAa NpulHmb
Ty 4 Hae iy  OT NMHMIM NPOMYKIMK B Kamnoll M3 TpeX Nmpous-—
BONCTECGHHNX oTpacihelt; mycts yeraHosmeHs "petm™ p, , D HA
VHAUTOREHNS SUNMHWIH BArpASHADNMX BEMECTE Kawloro Buna. Foau
Teneph MH XOTHM, YTOSH MPHOHAR OT eAMHHUN MpONYKUWM B nepech
OTUeCk YBEAWWARACS WA eLMMHLY, 'O ocTh, urcOH BMecTo 7,
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¥MeTh 7,41, TO LEHY BTOPONl NPOAYKIMW NDMASTCH JBERMUATL

o 0,282, Eeny "neHR" YHWYTOMEHMS BTOPOTC BemecTBA BOS-
pocia HA SIMHMUY, TO €CTb, BMECTO P, B Talmaue 2= samd=
©aHo p, +I, TO UBHY BTOPOA NPOIYKUMM NMIMEETCA YSeNHUATL

na 1.922, Fcau naara se TOYAOBNE PECYDCH BO3POCHA M BMEC—
TO OfHOR NEHEXHOH eNyHAlN 3a OfHY eNAHKIY TPYACBIWX 3&8TDAT
/xex B Momeny "UeHN - ROGABREHHHE CTOMMOCTH" NpPEAYCHOTDEHO
NeDECHAUAALHO /NMDMXOMATGA NXNaTETL, ChaxeM, 1.4 nesemme
SAMMNUN, TO TSHa BTOPOR Mpomymuym BOapscTerT Ha 3.536 - 0.4.
Fean aarpaTd wandreiia Ha EOUHMLY NPORVXUMKE YMEHLUATCA Ha
30%, mo uyens wropoft nposyruuu yweHbwxTes ua 5,838- 0,3,
Inn roro, yrolu NpHGHAE OT ENWHAUN MUOSYRUMK B TDETHOR
O7pacTY BO2POCTA Ha @IMHULY, HAN0, UYTOON APUOHITL OT YHUU=-
TOXEHUS GOMHAIN BCUGCTBA NEPHOTO BMIA yMeHbmunzch Hae 0,065,
Heme "UeHa" yHUUTOREHMA EOMHWUHE NEPBOro BONECTEA BOAPACTET
Ha eIMHMIV, TO NPMOHTL 0T YHWYTORSHWUA eMHMLH mepsoro pe-.
mecTna pospacteT He 0,898,

Eciy "ueHa" yHuuTOXeHMS eiMHUI BTOPOTO BEMECTEA
YVEHSIMHTOR HA ORMHNIY, TO NPUOHTL OF YHHQTOXSHUR CNMHMIH
nensoro gemecTna soapacter Ha 0.175. Eenw nnata sa rpyno=
pUe DEcypod yBenMurigA Ha 25%, 70 Npuiunb OT YHUUTORSHWA
SNYAKLE Meppord BeiecTsa yMeHbuuTes Ha 2.771-0,25,

Ta6uuua 3-n. lycTe uMeer wecTo xax-f=Hilyabp fuxcHpo=
saHIkf YpoBEHbL MONHHX BUUYOKOB X, , ‘X, , X, ¥ BHMGpocoB sar=
DASHAMIMX BEWACTB ¥, , V.. ECxd meneph yMeHbudTh MpPOMSBOA-~ ;
€TE0 TPeThed NPONYKLMK HE eAMHUIY, TO ecTb BM3CTO X, BIATH
%y=L, TO, ¥ NpHMEDY, KOHEUHN NPOSYRT NEepsoi NMDOMLY R
poapacrer Ha 0.201, xoHsurult NpORYXT TpeT=of MDORYRLAM
yuenbitinrer va 0,715, pTOpOe 3ArpAsHADMEs BELECTBO MOXHO
Uypes yHuuvoxcirh Ha I,337 meHbte, 3aTDatH KANNTANAE YMEHb=
uarTed Ha 3,282, Fenu xe M mpy HAUBABHOM GURCHDOBRAHHOM
yposiie noxasatenelt X, , X,y Xy, ¥, » ¥y cOPAACHAXCH ON © TEM,
uTo ERODOC.IIEPSOr0 BArpASHALMEro BENECTDA BO3PACTET Ha
envHMLY, 7O €CTH MH COPTacKruch OM ¢ TeM, YTO BMECTO Y,
gyneM uMets 'y, +l, 10, ¥ npuMepy, KOHeuHHW OPOLYKT TpeTLEro
puna soapce 6w Ha 0.002, epropoa sAarudouaniies  BemecTno
SHOFHO (Hne 66 yHuuromats Hae 0,064 mMensme, Tpyaoewe 3aTpaTH
yuestiiiken O HA 2,921,



e

Jus Gansxea ueH % NoGaBNeHHOW cYoUMOCTV Te =& uyena
POBOPAT, HANDMMED, O clemyomew. Ecaw ueHa nepsoft mpoiywruMy
Boapocaa Ha 5% M ueHs Tpersedl npomywMK BOspocHa ua T u
NpH 5ToM NPUOHAL OT YHUWTORSHUR eUAVOH BTOPOro SErLABHAD=
MEro BENGCTEAR YMEHLLACTCA Ha 2%, T0 MPUOHAL OT BEIYCKA SaM=
HUON TpeTbell npomyxiun yveeanuures He uxceno -0.201-0.05 +
+ 0.715-0.09 + 1.337-0.02, Ecnn satpard xanurela Ha enu:uly
TPONYFUMM BOIDACTYT, ckameM, Ha I1.2%, To npulums or ELmyc=
K& eJMHULM TpaThell ApPoRYKuMM yMeHbmwrea Ha 3.252:0.012.

Henw 6o np yoraHosuBmeMcA Sanance leH 1 QoGaulieHHol ¢Tou-
MocTH Ueha TpeThell NpoLyxuMM Boapocia OW Ha 9%, nouluan or
YHAUTOREHHS CAMHNLE 3APPASHAGNErC BelecTBA PTOVONC mda
go8pdeaa Ou Ha 3%, a cToMMOCTB 8Aa TPYR YMeHbmMAach OH na
15%, To pns coxpar Mur GansHes “HeHy" YyHWGTOMBHUA NADSOTO
ReuecTRE Npuunock Ox yepemwaurs Ha 0,052-0.06 # 0.064-0,03-
- 2,921-0.15,

TaGmius 4d=n. TlycTs 1pW CHOXABEENMCA HATYpPANLHOM MEROT-
pacnesod OanaHce uMeeT MecTo HHRCHPOBRHHNEA YPOBEHL ROMEUHRX
NDONYKRTOB ¥, y Y., ¥, ¥ BCDOCOB BAIDASHALMMX BSW2CTE B OXDYy=-
rROUYE CPSRY ¥, ;' ¥r» AN TOro, NTOUN STOPOE KOHRWHNN NPORYXT
ysemmuuacs Ha 4%, TpeTud KOHeuHMA npomyRT ymenbmHics Ha 12%,
. BRODOC MEpAOrD BelSCcTEE B OKPYRAVOYR CDeMY YMeHBUMNCA HA
10%, BHOpoc ST0POrd BEmSATBA YMeHbWMACA Ha 8%, Hano, X npi-
Mepy, NoMMAl Bunyew PTODOR NPONYXUMM ysenuunrh Ha 1.358:0.04-
=0,425:0,.12 + 0,043-0,10 + 0,I21-0.08. Banaue yeh ¥ joGas-
nevHOl eTOMMDCTH MOKAGKBHET, WTO; HANDAMED, POCT NpkbHad OT
SAMHUGH NDOYKUAY B nepsoft orpacmn wa 0.59%, B Tpervel. - He
0,.6% np# ORHOBDEMEHHOM MOBNUWEHUM NAaTE 34 Tpya Ha 2% nosMo--
¥EH RMEL MDM POCTE UeHH HA eNMHRLY NPONYRLMK, CKANEM,TDPETh-
oro mige Ha 0.489-0,005 + 1.571-0.008 + 25.94I" 0.02,

B nameM npumene marouua koshhrUMeHTOB TONHHX [DOU3BOI=
CTREHANX 3A8TDa? TAKOBA

{1,079 0.282 0.238
§ = 0.062 1.033 0.139
0.083  0.060°  I1.272 ] .

Karpuun goadduiMenTon NOAHON IMXoHASIMK A PATHRGINX
BEMCeCTE TAKOBS



I.0I3 | 0.213
0.064 I1.066) .
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B unbopMALMONHOM HCCNTENOBAHUY SKOHOMUUECKOR CUTYALMM
G0nboe aHAUGHME VMEDT DEAVIHDOBAHHEE CTOYKTYDHWE MATDMIM
/preggunse B.B. JleonThesim b crarbe "ATsTEpHATHEA Arpernpo-
PANAD B 2HANW3E "3ATDATH - BHTMYCK" B CHCTENO HAUMOHATLNKX
cueros"; oM. xwwry [2], npasma, B mpyroM xomrexcre/:

0.065 - 0.328  0.201
= 10,070 0.177 0.205]
0.096 0,178 0,285 .

A, .+ A TA

11 12 1

4

[lonssyacs cnyuaem spefgeM UPE BEMHHX IS HAWLErO MCCHe-
JOBAHNA IOHATHE. | :
Bypnew rosopurs, Wro 5 Monea# "marpaTH - BEOYCK = CDe-
" wenonrnsyercs cANLHC NPOAYKTMEHA NDON3BONCTBEHHAA TeX—
sonopus, ecat warpuia A, + A, TA,  sABIAeTcA MpORYKTUBHOM.
bynex ropopiTh, uTQ B MONSAM WCHOALIYETCH CHALHO NDORYKTHB=
Had TeXHONOPMA AMKBUAALMY 38PPASHADOHMX BEMECTE, SCAN MATTH=
na A,, + A5 A,; nponyxrusHa,
llpumenan ‘xpurepudl mponyxrunHocTH Bpayapa~Coxoy, oue- .
BASHO, YTC MPOM3SOACTBEHHEA TEXHOMOTMI W TEXHOROrMA AMEBH
AAUMY 3arpASHANIMX BEMECTB B HAUSM npuMepe ABRNADTOA CHABHO
DOV KTH BHEM . "
UYeTnips KOHYCR, XBPAKTEDHIYLUME OONRCTY NPUEATHR DALH=
o8 TEHKX DENCHKI, 28JlA0TCH CRenyRUUMA CHCTEMAMM HEePABEHCTH.
cona, (POLL): i
I =0,898 x + 0,396 x.<0
0.175 x,~ 0.765 x,<0
x,20, x>0 .
cone (FOLL):
-0.898 p, + 0.I75 p,<0
0,396 p, ~ 0.760 p,<0
{ p,20, P20 i



- A~
“cone, (PROD):
© 0.935 x, - 0,328 x, -~ 0,201 x,50
~0.070 x, + 0.823 x, = 0,205 x,>0
-~0.096 ¢, - 0.I78 x, + 0.715 x,>0
x>0, % .20, %20 o
oonuF(PﬁUD) W
0,935 p, = OO?Op,-ODE)Bp,»O
=0,328 p, + 0.823 p, - 0.1I78 p>0 .
=0.200 p, = 0.205p, + 0,715 p,>0
Fiﬁa. P,-‘?O- FJ?O .

§ 4, Mopens "aaTpeTH = munvex - cpepa” ¢
BIRNMORAMEHASNEMI TEXHOAOPUNEC KA.
cnocotamy TIPOMABCACTRL TPOMYKUME W
YHYUUDOMEHAA BBPDASHANINX BEWLECTB.

Karx u3pes?Ho, maaccKueckad MOment "aarparu - mmyCK”
B.B. lleonrsena X~AX=Y ¢ aucTEMK OTpacAmMM, DHe KeXhAd
‘OTpACHb BHUYCHAZST RDOAYKLAD TONBKO OMHOI'O BARA ¥ DASHEE OF=
PECAH BNTYCHADT PR3ANUHYD NPOAYRIMD, yenemHo u6ofmasted ANA
enyunfi, ¥OrRR IMXAAR OTPACHE BMI_'CHAET TGALXO ONHY MDOAYK=
uE0, HO PASHHE OTpACTH MOTYT BHIYCKATH ONHMY M Ty M8 Mpo-
Ayruio. Tewam Momens Mo TPANMINKE BAMICHBAGTCE B BILE
TXRX=Y /om., manpmep, wuury (4] # asaseres uvropocHmm
ofmarToM MCCNBORAHMA, 5 UACTHOZTI, AAR HEe hMeeT MECTO TRD-
pena Cavyaancons o RaMellEHMK, BBOAMTCS NOHATHE ONTHHOALHOW
CHOTEMH TEXHONODIUSCRIX cNocoGoB MPCHIBROACTEA NPONYLA,

tiama Usas = POOOIATSL B TOM M HAMDABAGHHW MOASIN
B.B. Jleonrsena "aarpaTh - ‘Bamyck = CDefa" ¥ COOTRETCTNYR-
uy® ABolicTRenty® Momenh "HeMu - noGapacHibe ¢TOMNOCTH" M
BLCHRAATE 06 2TUX 060OMEHMAX HOXOTODHE SO00ODAREHMA,

JER MPOCTOTH UOACHEHHA OPPRHMMMNMCA UACTHEN CHYYACM,
ORHAKD, KAK My HANSEMOR, TIDK HTOM CYTh BONDOCA PACKPOETCH
¢ nooTarousod moamoToR. ; '

[lyers BuUNyexaeTcs NPORVMUME TPEX HUNOB M 1IpH SY0M
BOSHAKADT SATPAZHANMME PENecTsa JAEYX BMROB, (leDEyn 1pOgyKr=
TUN MOXHO TRGHIBOINTH NPH MOMONM ADGOr0 KO TPEX TAXHOROPH=
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ueexdX <nocofoB, BTOQYD = MDM MOMOMM OJHOrO CGMOCOGA, TPETHD =
Dt NoMOmM ADGOr0 M3 ABYX TeXHonorwuecxux cnocobos. Taxum
o0pa3omM, nf BHITYSKXa MPOAYKUMA KCNMOABBYLTER B ofmelt cromHoc—
TH D2CTEH PASTMYHHX TeXHOMOI'WYeCKMX crocoba . JarpAsHaDmHe
BEMECTRA NEpBOI"0 BHEA MOXHO YHMUTONATE JBYMA TEXHOXOPHUECKH=—
Mu cnocoOauy, BTODOrO BUA = TPEMA criocolamu. SHauuT, IR
AUXTHAANMY 3aTPASHEHKH WCHOTbaywres B-06ned CAORHOCTH MATH
TASKFUHHEX TeXHOMOTHUBCKMX cnocola .

Hamu npeanmeraeTes NaHHYD SKOHOMWYECIYD cnryaum: Oartat-
cUpoBaATH ° noMotby ofoCmenHolt Momeaw "3aTpaTH - BHIIYCK = Cpe-
Aa" # coorpercTEynuelt oGOOUSHEOR RRORCTBEHHOM Momeau "uyemw —
nofacleHHue cTOMMOZTR", samdcaHMM B Talmue 4.

lloscHenna x rmabawie 4.

Xy 4 Xy, Xy = NONHHE BHLYCKY NMEPBOR NDORYKLMM, MDOM3EC=
RuUMHE ITOM NOMOMM NEPBOro, BTOPOrc, TPETLErD TEXHONOIMUECKO=
ro cnocofa cCcOTHETCTBEHHO;

X, = LOWMHIt HMyeX BTODOH NMPORYKUMM N0 WETBEPTONY TEXHO-
noryuecxcNy crocoly;

Xys X, = MORHHE BRNYCKM TPeThel MOOAVKUMM, NPOMSBON-
Mpe PV Nowomy TATOPO ¥ WeeTOro TexXHONOrhyecKHX 'cnocoGon
COOTBETCTERHHO ;

'L;'. X, - ofnemu 3arPASHANTEr0 Bemec?sa NEDBOro BUAR,
ynmw'aawx UpH MOMOwH nepsor‘o " B'Popora mmﬂﬂorm@ﬁﬂ‘ﬂ
cnocola CUOTEATCTBAKHO;

@]
Xy X, X,, = OUbEMH SAIPASHANGErO BeMECTBA BTOPOTO BUAZ,

YHAUTORGSEMHE TOW NOMOMM TLEeTherc, YeTBeproro, NATONC TeXHO=
AOCMNECKODPY cnocla COOTBEeTCTPEHHO,

Y. s Y., ¥s = KOHEUHHE NDOLYKTH nepmm. mpor-o. TDETh=—
ero euMnas

Yy s Y- = OOBEMH 3ATDASHANEMX BEMECTE CONTBETCTBERHO Nep=

HOro ¥ BTOPO,O BHAA, KOTODHE YXORAT B ONDYFRDLYD CPEAY.

- (- cy:mapme saTpaTs TOYAS npd meAveasHocTH X i=
(%, X <ua ,t} -

¥ = cyMuapHHE DaTpaTH KANWTaAR MpU fearerbHocTH X.

Pys Dy Py &= LeHN EeMMHAL MPOIYXUMMW nepeoro, BTODPOTO,
TPETLETO PHAA;

Dys By = "HEMH" YHUITORGHMR 38rDASHADNGMX BEWACTB MEPHO=
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PasyMeeTcA, Mu He MOMEM OMMBATH, UTOOH ANA MOmENW
(I14) p ofmem cayuae wMen O MECTO BHANOP TeopeMy Camysne—
COHA O SAMEMmeHnd, NOCKCALKY CUTYALMA Teneph HEMHOrO CROX-
Hee,

Hem wymiw Hekoropwe noHarua. 3x6- marpmy A, nns
KpATHOCTY HAS03EM TeXHOMOrie#d npouMasoAcTsa Mpomyruumn. Jo-
Gofi ynopaaouenHut HAGOP TPEX TEXHOMOI'MUECKWX MPOLACCOB
/eronbuor Marpuun A,;/, TO OfHOMY IMA KaRAOTO HAMMEHOBAHWA
Toevapa, Oymem HAsWBaTH MOAMOmensw Momemyu A,. OuepwmHo, B
. Hanem CTIenHANLHOM Clyuae BCero cymectTeyer 3:1-2 mawux nopg=-
monened wmv momMaTpun. Ecaw no wpallHeR Mepe opHA W3 BTRX
floAMATOMY ABAASTCT MPORYKTHEHOR, TO OyneM rOBODMTB, UTO
Texxenorus A,, NpofyxTMeHA. AMamOrHuHHE MOHATHA BBOAFTCH
OTHOCHTENHO R*D-MaTpHIM A,, , HASHBASMONR TEeXHOZOrMeH AUKBA=-
pavuy sarpaavennit. [nm Hee cymiecTsyer B ofme# CHOXHOTTH
J+2 noadoneneli. Eenw no xpaiiHel mMepe omHA M3 HUX TDORYK=
THBHA, TO TeXHOIorMw A,, OyneM HRSHBATH MPOLYKTHBHON.

PacemoTpum TDH 3ameuM ONTHMMAALIMH.

I. Bexrop ¥, sagaH. Mmerca noin {I.,'XJX,. X, 5%,
YROBIETRODADT (14)}.' Eemu TexHosorna A, MOONYKTHRHE, TO MO
reopeme CamysnpcOHA cymecTHYST ONTUMANBHAA NOAMONENs Af:.
ofHa ¥ Ta me AnA AnGoro Y, . AHanus cuMmIexc-TAGAMUN MORAIH-
paeT, WTo nmocae MuHwMusauuu mo L- X, or wmomemn (I14) orme-
naeTcA Mopens /oGoanauum ee wepss ([4.1)/, csrawsanman X, .-
Y, . Moxso tuxcuposa™s Y, W paceMaTpHBETE ONTHMHDOLUOHHYD
sanAuy i [L; x,ix‘ VAOBNETBOpAET (M.I}').. Eean rexHo-
ROTHA :‘tru CHNBHO NMPOJYRTHEHA OTHOCUTENBLHO Af, , TO cHOBA
ZedcTayeT Teopewa gauysnwona. JHAYHT, CYWECTBYET ONTEMANb-
wer nommomens AT, omia # Ta we mna moboro Y .

2. Berrop ¥, sanan. Mmeten min {LoX\X,, Xy ¥
YROBASTBODALT (14)}. Ecnu rexsomorus A,, npopyrTHeHa, TO NO
raoveme CamyanpcoHA cYWeCTEYET ONTHMANBHAR MOIMOMENb A:: ’
oHa ¥ Te xe mas moboro ¥, . B peayAbTATe MUHuMMIauMi! OT MO=
nean ([4) ormenserch mogens /oGosnaumm ee wepea (14.2)/.
ceasueapmas - X, , ¥, . Mowo dukcuposaTs ¥, ¥ paccMATpHBATDH
ONTHMAZALVOHHYD 38fady i1 fL‘-X'l X, ymosrersopser (14.2)].
Gemt TexHoxorua A, CUABHO MDOAYNTHEBHA OTHOCHTEALHO AT
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10 no reopeme CeyyoAscoHe CYNEcTmyeT ONTMMANBHER NORMOASTH
Yy A { -

A, omia u Ta xe Ana noboro VY, . .

d. Bexrop (¥, , ¥.) samed. Ha marpum A, A, Harzaraor-
o yoROBUA CMEBHOA mpomykTMsHocTW. Mmerea mia (L-X, +
+ Lo-X, [ X,, X, ynoprermopavr woxean (I4)]. '

CyliecTsyer 1M 38BUCHMOCTD MEXAY DOSyALTATAMU ONTHMASA=
guonnux, zanay 1, 2, 3 ? Hcomegopanne oroll 1rpolness nropor-—
REETOR. /
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T I.Hiedrite
The Inatitute of Physical
Energetics of Latvia
REDUCTION OF NO_ AND SO, SMISSIONS IN ENERGY
PRODUCTION AND TH® COSTS OF REDUCTION MEASURES
IN FINLAND

Consideration of the environmental impact of energy economy
has geined an inereasingly prominent place in energy planning.
Attention has been increasingly raid to the effects of energy
production and use on the immediate environment s well as to
transboundsry polluting emission. The sulphur dioxide (502) and
nitrogen oxide (ﬂox) which gives rise %o acid reins are especi-
ally importent. .

Therefore, within the Long-range Convention 20 countries
have accepted the target of 30% reduction of their transbounda-
ry salphur emissions by 1993 from the level where they were in
1981.. Many countries have announced of their aim to reduce the
#yission even more. For example, Finland has promised to reduce
the sulphur emission sbout 50%, which, actually, has been reached,

The Protocol on nitrogén oxides has been signed by 25
countries. They mgree to take measures against further increa-
sing of NO: emissions so that they do nol incresse beyond 1987
levels after 1994. Some of the countries, emong others rFinland,
are going to reduce polluting emissions about 0% till the end
of 1993, "

The techuological potential for the emission reduction and
the costs of the reduction vary frrmu one source to another, .

The energy rroduction is one of the biggest polluter in
Finland. In 1980, the Nox-eniuiom of the energy production
rose to about 110.000 t/a and in 1989, to sbout 90.00C t/a.
<orrespondingly, in these years, the country's overasll emiasi-
ons totaled 270.000 t/a and 260.000 respectiveiy. Without any
restrictive measures the emission of anergy production would
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grow, b,y ‘year 2000, to 160.000 'I:ona per annus makins its share
- of overall emission close to 50 % (1).

The §9 -cmission of the energy production caa be abaved
with a numban of different techniques whicn can be divided into
two main groups:

- oonbust-ion-tsnhnm.osioal means (lnw—NO -..ech.uiquaa).

~ flue gas cleaning.

Low-h0_~veconiques mean that the sciva: combustion 18
phased s0 as to provent the formution of hixh temperatures which
increase the pr-amissj.ona. Technically, tkis can be arranged by
phasing the combustion air and/or the fuel and/or by fuel ges
recirculation, Fhasing of the combustion alr cau be &ccomplished
poth burner-specifically (burner vhasing) and over tac eatire

' furnace region (fumace phesing).

The current estimabes of specific emission levels achic-
veble horough the combusvion technnlogy and the lupect of the
combustion Gechnolopy on emissions of the emergy production {
are given iu Figure l. (1). In soue cases ( €. certain types of
gas turbines) the low-hox-tachniquu required for achieving
emigsion levels in Pig.l is still in developing stage, and the !
r.‘mal outoome of the emission levels will not be reached in ;
two or three years. Also, different b.ilers have dirterent in-
dividual features.

Table L.
Costs of the J.ow-udx'-tech.niguea
Tachniques Additional nvesomonts AU

NEW PLAKTS
Burner phasing 4500 ~ 11000 FIL, /Lvel

] 1700 - 4200 PlLi/swWtn
QLD PLANTS _
Burner improvement : 15000 = e5C00 FT i/Muel

5600 - 24500 FILuM/kuta
Fuel phasing and flue gas =~
regirculation 65000 - 100000 Flii/wel
; ; ¢ 28300 - 37700 ¥li/lWth
Phasing of combusticn air ; i

and fuei, flue gas rexir— | 63000 - 220000 Fli/vel
culption 25500 - &3000 FIM/ Atk
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According to vhe ssvimations in 1987 addivionsl investments
for the low-NO ~tecbolgues in 2ew power plants were 4 500 -
11 000 PIw/MWel or 1 700 - 4 200 FIk/uWth end in old power plaats
~ 15000~ 220 000 Fli/MwWel or 5 600 - o3 000 Flu/uuih (ses table
1), fa)s )

The costa of the luw—.ﬂux-tauhniqucs_grw rapicly every year.
For exsuple, -t is envigaged bo establishes lowuﬂ‘—teami.ques at
two Helsinkl city diavrict kestiug systenm plents (Henasasari and
Sslnisasri) in order %o resch 50 per cent box-emission reduction
in 1Yv%. Hehassari B nas two back pressure turblines witk total
cupacity =226 wwth and Sglmiggari B hsg one back pressure turbine
with capacity lo0 Wuth. The utotal couts of 10«-.hux—tanhniquaa
introduction are 123,5 mil FIM | (3). It means that additional
investmsnts for mx-e‘missmn reduction now has reached 320 000 °
TIk /led o W2y . :

¥lue gas ¢lesning can be realized with differcnt techaiques.
They ces be grouped into wet gnd dry types. Proceeses aaving nit-
rogen a8 &n end product are prelerred. Other end products will
\ave to be disposed of in an additional process Stop. Only a
limived amount of such end products may De used as fertiliser,
sincé they conteat amumonia ions, which react acidic, The soil in
Llarge yervs of industriasl world happens to be seasitive to aci-
dification.

Bolective noncetulysvic reduction (BNCH) with atmond s (HH3)
works in & very higa bamperature rasgs iaround 950°a, 1750%)
and noeds a relevively hilgh szouss of N3 to reach moderate re—
auetion rates, Urea (C0(kH, )i) wey pe used, but Las the dlsadvad-
tage of forming lsughing-gas. g

A4 oumber of gotivated carbon processos have been sugyusted,
in whico sulpaur dioxide usually has vo bs rsaoved before the
nitroges oxides are reducea with sumonisa.

web vrocesses include tue removal of nitrogen oxides and
sulphur dloxides either simultuaecusly, or sequoatially.

The Web srocvsses are dn a developuant, stagc. Dne possibie
KOy -eniszion reguction procosses are preseated in Figure 2 (4).

v
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¥igure 2. kethods for reduction of nitrogen oxidus in Liue
Base ; g

1y From all of these tachnologies £ 3R (selective catalytic
reducuioa) is of a wore established, The snission levely uc-
hicvails uing vhe cztvalytic Tuohnigue arg batween S0-70 mg/id,
s.0. abUnt Dalf 9f the levels reachsa at tne uevest plauts
uging Lue slate-of<ths—art combustion. cecHnolopy .

‘uc SUR tecmalyuc is based on thé Xedusticn of wWitrogen
oxided ity sunonis wiat is thermodinemioally uJonsible and
Gccurs Lovntaneously st high tewpsrature (about 9509C), Py
reaccion is possible at 2 lower tempsraturse witi the belpy of
a eatelyst. Comnercizlly avallable SCR catalysts usually ooe-
rete botween 330° and 4U0%. This.temperature range i5 norual-
Ly founc ia a poller Getween the ecouomizer sud the sir prece-
aLer.
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There saPethres positions avallable for the SCR reactor:

- High dust systom. The resctor is placed beforé toe air
prensater, and operatés directly in fluc gas with bigh
sarticulate concentration.

- LoW dust aystem. Lhe reactor is placed in a polier after
& pas turolne or, for a Losail-fucl boliler, betwsen s hot
vlectrostatic precipitate collector mnd the air preheater.

- Tall end system. The reactor is placed as the Llust siage
in the Tlue gas cleaaing train. Tne flue gag at this posi-
, bion is rather c¢lean without particles and acla geses.

+ | T'¢ nigh dust system is dominating for fossil fuel boi-

lers today. The low dust system is used only wheu the cool

asi fesistivivy is low gt 2 nigh Temperature.

As it is seen from Table 2 establizlunent of the SUR end
SuCR technigques increages. tovgl costs of oll bollers approxi-
mately tires vimes from 0,5-0,8 FIk/kwh tor 1,2-2,4% FINAWL
for SHCOR and to 1,6-2,6 FLE/wh Top BCK, but using of kizh
dust BUR in coal boilérs increases total costs more than Five
vines  (5).

. Table 2.
. Totsl expenses of new power plant aqudmnt-.
byuipment Capacity Capital invaamncs Total
] FIM/Bw costs
Fl!i_/lﬁ!g .
Coal voilers SR
Frimary meaus 80 75 0,6 = 1,1
5CR High Dust 10-¢-¢ 32 = 0,3
Peat bollers 150 = 450 g - 20 01 .00
0il boilers 50 - 800 ° 30 - 60 10,5 =0,
- SICR 150 - 500 75 - 150 1,2 =208
~ SCB 150 = 600 - 165 1,6 - 2,8
Gas boilars 50 - BLO 20 - 35 0,2 = 0,4
Gas turbines 257 4
with gas 20 2
witn oil . " 20 5.2
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Cost uffectiveness, L.e. tae costs for veducing Ritrogen
m:idas enimona ger tom of fual, bas been taken us a Casis
for ceciding priorivies, witu regerd Lo tecinicsl exnaust re-
guetion meales

The cost cfisctiveness of the low-i0_-techniques places
between 1000-B500 FIL/tN0, (in new bollers - GOU - 2600 Fio/wily,
in existing boilers - 80U - B500 ¥ll/tkCp). For comparieon, it
could be said tbhat au the upper end of uhe scale the cost ¢Xlec-
tiveness is slready weakar than with Uhe mOsy expensive Leasu-
rus of the ongoiug sulphur reduction program. In toe jear 2000
Jimr-i-.\‘:x-he:.;nni‘.ques. will aceount for & a0 Q00 tvous reductien in
niirogen oxldes cmissions. lnvestuent costs till thet date
would suount to some - 1100 wmillilon ¥lic,

The copt etlectivencss of flue pes cleaming in naw larse
cosl fited power plants is 3u the order of 1 100 - 12 Q000 i/
0  Depending on sev maximum values in 2 000, the obtaiusd
reauction will corpcospond to 9 WO - 11 00U tons of nitrogen
dioxide. The reculred investments amount to 450 - 00 willion
Pl (B).

The present specific costs rnr flue ges cleaning ia cosl
fired power plants lie around 1Y 000 - 41 OUQ FIu/GhUz. Uhe
great wcerteinly pertaining Lo these costs is duw ©o lucklag
of informsbion on posslble localization 0f catalysing eyuip-
@went in verious plants, A lower cosb lovel meaus & situation
wiere the SCK plenu could be built between the boiler and the
desulphupization plant (bigh dust syastem). A higher cost level
would be¢ recalized if the tail end systew of the SUE would Le
used. The reductions schieved Ly this means in 2 J00 is cslcu-
lated &s 15 OO0 tons of nitrogen dioxide, for waich investront
“cogta would amount %o 2 000 - 3 500 million FIM,

Due vo the low cost effectiveness decisidna have been taw.
ken on reductioans in nitrogen oxides emicsion; with spoeclifis
costs of at 20 000 FIN/tNG,. Such’measures would result only
in & 1p Jer cent Gecreasu as cowpared witk 196C emissions by
u!:s yoar 2 000 (6).



e

Sulphur emission is principally due to sulphur contents
of fusls. In conveational burning processes the sulphur in the
fuel is released ulmost totally or totally *7 the atmospfere,
Therefore, there exist 3 ways how to reduce SOx-emissions:
- increused use of low sulphur fuels;
- combustion techniguesj
- flus gas desulphurisation.  ETT

The simpilest way to reduce SOx-emisaions 13 to :l.rm:-oaso the

use of naturally low sulphur fuels, e.g. ngtural gas. However,

the availability of such fuel is limited.

For oil, desulphurigation before burning is pre:erable
and the technology is availsble at reasonsble cost. At present
oil with L1 per cent of sulphur content is used in the Southern
purt of Finland, but the question avout using such kind eof oil
throughout Finland is discussed. y

AlBo cogl can to some extunt be desulpnurised befors

combusvion at en acceptable cost. If, however, deep desulphu~
risation is reguired it is considered to be necessary to take
maasures cither during or after combustion.

In addition to fuel cleaning up the sulphur emission can
be ."ldi‘??li_.}’!_ treating the flue gas and combustion arransemta.

_Flun gas deaulphu.rintion ‘methods troquontly used in Finhnd are
presented in TableS (7).

Table 3.
Flue gas d'asulphuruat:.i.on methods.
Method BUx removal Inyestments

- afficis 4 o
Fluldizad bed s 40
Wet % : 350 o
Semi-dry : %0 - 250 i
LIRAC , : 80 | 180 -
Sorbeuc injection ) 50 100

—_—

The wet desulpburisation process fus been dwslogqa and x

ased in mioun ‘spplications during the past twenty yesrs. The wet
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limestone-gypsum f£lue gas desulpnurisation sssvem, waich csn
eliminate up to 96 - 97 of sulphurie emissions, is euitadls
for large power stetions ard those which burn high' sulphur
content fuel. In the wel desulpourisation system limegtous
slurry is pumped into the power plant_:'a 1lue gas scrubver. ln
tae scrubber the sulphur in the flue gases is ubsorved into |

" the slurry. Calcium sulfite is formsd; which is pxicized. The

fingl product after water separabion is purs gypeum, a stable

and safe meterial which can ba used, for exauple, in the con-
strugtion industry in the manufacture or Dlaster board.

y Ths wut metnod, bowever,provided unsstisfactory cue co
dairficulties m;;andl.i.ng gnd transportation of wet slurries
1o large guentitias, and iovestment ccata of the metiiod are
higlep than for semli-dry and other metiods (Table 4).

LRIPAC (sewmi-dry) method developed by Flikt solves the

;roble.m. The DRY£aC east.a.m operates a.n t.wo or tarse stages!

- Hot flue gas enter a precollector - a- Flekt electrostatic
precipitate collector which collects most of the flying gsh.
Plending reuse, the flying ash is transported by means of
dense phase conveying system from the hoppers to e storage
silo. Thia flwing ash cen be used to i'.'lprove the properties
of cement and conrete. ]

- The scocond stage is the dry-bottom S0 reactor. lo this
stage, an atomizea slurry of a suiteble absorbent such as
1ime 18 sprayed into the flue gases. The absvrbent reacts
wiuh the: sulphur dioxide and binds ii.. Some of the absor-
"pent falls to the bottom where it is later rmoud The rou-—
maining sbsorbent, wonich now contains the sulptur aioxide,
proceeds to the next stage. The amount of water and tnd
tewperature are adjusted s0 that all the water svaporcies
before the absorbsat reaches the bottom.

= In the finsl stege most of the remsining £1- ash end resc-
tion products adhere to Flékt febric filter with begs méde
of felt. Tne bage are blown clean by short pulses of com-

_Pressed eir et regular inmtervels. Dust which settles to Tae,
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bottox is parvially recirculated t0 ruise the absorbent economy .

The desulpnurisstion plant, woich operates according to
Fligkt IRYPAC semi-dry method, is installed 1. blocks 4 snd B gt
the balmigsasri power station, Helsinki. The method ensures the
802 renoval over than B8k, iovestment cinsta were approxiustely
100 million FIM and cost per ton of SO, removal ~ USD 500. The
eLd product o® DEYFAC can be used to manura.ture may n.t.rreranh
building materiamls. To stabilize, it chould be mixed with ash
from the boiler plant. (4).

The LIFAC process ([Limestome Injection into tna Furnace
and Calcium Oxide Activation) is developed by Tempella Powar. -
LIFAC 18 @ two stege process in walch initially pulverized
limestone is injected into upper section of the Lurnace where
it reacts with the sulphur compounds in the flue geses. The
humidity of the flue gases is then incrcased in the activation
reactors by spraying water, which improves desulfurisation to
around 70 - 80 je T

fihen g LIFAC proccss is used, the fingl product that is
sgpearated from the flue gases is fine grained powder. Various
uses for the powder are being studied, including road surfa-
cing materigl and a raw material for cement, (B). 1

Economio benefits of LIFAC Include low absorbent costs,
much lower power consumption in the process, end lower invest-
ment costs than those for the wet and semi-dry processes.

kconomio paremeters of flue gas desulphurisation methods
are given in Teble 4, (9). The costs shown inm Table 4. are
for coal power plant with total capscity of 300 MW, operating .
hours - & 000 b/a (3 000 hya for o'd plant), S»I!)2 emissions |
1imit = 140 mg/MJ (230 mg/MJ) and sulphur content in coal - 1%.

The cost effectiveness of the flue ges dasulphurisstion .
methods for new power f:lTﬂi:_s ‘are ap; lmomntcly 2000 ?II/tSOz
and for old plants - 6 000 FIM/tS0;.

Characteristic of the 80, .mission rsduation measures are
that overall level of the specific costs is much lower than

€.5s nitrogon oxides emissions reduction for which the "taii -
end” of specific cost purve rises extremely.
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.. Table &,

Coztes of flue gas desulphurisation metnods.

Costs % Now plant 0ld plant

CONSLANT CUSTS

- Investzents (mil.FIl)

fluidizea bed 12 -

wet ] 105 -

seni—-dry 75 29

LO¥aC - o
~ Cgpital costs (wil.Fik/a)

fluldized bad ll,; -

et 4 4 -

serd.~dry ok 19,7
, ALEAC - 7.7
-ualotenance and operation

costs (mil.Flik/ag

fluxdizsa bed 0,4 -

wel g’g Z-'j

ai—dry

“irac i 24
- Total codstant costs (mil.FIK, &) :

fluidized bea Lo e

wat 2T =

sami—doy 10,0 13,8

LIFAC - 20,1
VARLABLL COSTS

£luidizea bed 711

In.:t'1 gﬂg

genl-apy

LIFaC 1072
TR L COBTS Lmil.klh/a)

Lluldized bed Ive -

Wil lh,o B

aend—dry 14 3L 15,5

IIFAC - 13,3
LaPENSKES (FIL/wn)

fluiddzed bsd y 5 0. -

wel y 2.9 x ut

seul—ary o 7.9 17,6

LIFAC : - 4.8

—b C———

As 4t is menvioned aboys the cost effectivaress of
emission reduction technologies is very low especially
for ND_ reduction &nd power plants owners
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are no: interested in resglization of expe.nsive smiasinns red.un-
tion meesures. Buv the real expenses ‘for emissions reduction
conalst of:
- expenditure which is necessary for dacrease or euwissions;
~ expendivure for compensation ol harmful conseguences of
emiasion;
- expenditur- for compensation of losses of raw materisls acd
production with emission.

The first componeant includes axpenaes ror building and
exploitation of envircnmental protection systems and objects,
- development and usage of an enviromnmenrtal condition control
system, scologization of technigues and technologies. Deter-
mining the cost effectiveness only these expensas are taken
iuto account.

The second compoment is called economic usmage and it
includes damsges of people’s health, public service (e.g.
additionsgl expenses Lo take care of green plants, houses,
public trensport), industry (increasing wear and tear of
equipmant) losses of resources) sgriculture (changes in pro-
ductiveness), forestry.

Taking into congideration sll expenses which are connece
ted with emission reduction the coet effectiveness oould be
risen. Yor example, the economic situstion of coal fired
elasctric plent would change dramstically if the owners of
the plact woula have to pay the damages causes by burning
cosl. If society taxes cmicsiuas based on demage estimations
of tha conaéqmoea of ascid raim and the plant is not equip-
pod with scrubbers, the yearly bill to plant owaners would be,
socording to the former snalysis, 10 000 = 28,500 or 265
million FIM, which méans 6 p/kiih. The producer price of ey
cosl fired electricity is about 16 p/kéh. . =

If the owners of the plant invest on scrubbers (803) the
yearly bill would be about 57 .iillion FIM or 1..6 p/EWn, More

effective scrubbers (95 %) would reduce the bill to 14 million
"~ FIM or O,4 p/ikn. (10).

' This hypotasticael example shows how payment for dsnage
would make the abatement investments profitable. Investing in



‘ i
80 psr cent scrubbers would cost about 200 million FIM. The
intercat payments assuming usual private investment profit
rate (20 ~ 25 pexn cent) would be 40 - 50 million FIM a year.
This inveetment would save emission psyments atout 225 milli-
on ¥IM a year (10).

It is necessary to work out & speoial method now to esti-
wate the amount of the prevented damages d.u.e to the reduction
of NO and 302 emissions. Eil;ding all expenses for emi-
ssions reduction in cost effectivensss inde. it is possible
to obtain more sccurate parameter of efficiency which will
provide optimal decision maiing in eavironmental protaction.
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"ZAJA5" DRASEANAS VEIDGEANA

VEl neseni paghtnd apkBrtdjas vides probldman tika pEtItas,

. it k& izsld¥dzot atgriezenisko saiti, cilvBks - aokdrifjF vide.

Cilvlks gadu desmitiem 1lgli ap sevli tika veldojis egocen-
trisko sist@nu, tadu cilv@ks ir dabas dela un ne vEsturisii, ne :
faktiski nav stdalims no t@s. £@da egocentriskd attieksme wn
absollits ¢cilvBiu vairikuma analfgb@tisms vides jautd@jumos 11'
novedis pie padreiséjds situdcijass vids.

FirukBrt, nopletni pErmetumi sakimi par pepilnTbaa izgli-
tibas Sist@mE, kurd fs tiski tike un tiek ignorSta ekolofiskis
izglitIbas neviecieSaribn. Debas problmu pdtIi¥ena globdld 1I-
wenY gudlem ilgl aprobefojds tikai ar "Resursu probliému razosa- .
nai® psti¥anu. Sekas tam ir cilv@ka pedreizsjas apzizas izvei-
do¥angs. Par to liecina veiktis aptaujas dati, 99,8 % aptauji-
tis no 16 1Ids 16 gadus vecli jaunieSi par vides problBmBm nav
nekad domEjudi. Aptuveni 98 % sptaujdto vidi uztver vienIgl ki
resursu kopumu, kurs kstastrofili samazings un tAtad to arl ug-
srata par gaivano vides problému. 48 » apteujito problémas uz-
tver diecgan nenopletni, bet 42 % uzskatz, ka par dabss iespl-
Jamo cilvEka iznicinESsnas probl@mu novar bt ne runas, savu-
k@rt 9 # uzskata, Jja arl pastBv "CilvBka izplcinStenas probli-
ma eakar® ar dabas nespSju sevi debiski atjaunou®, tad ta@pst
tur nekd nevar darIt. Un tikel 1 %» domd, ks ksut kas ir jHdara
un %@ dzIvot nedrIkst. TEtad - ko darIt? Pledsvitie prieksliku-
ml ir Joti primitIvi - nemetIsgim wem® papYrus, nencbradBsim zd-
1djus, leviesIsin bezatlikuma tehnologiju, mtlnvs:mush nodukju
cistiau uw temlidelgi.

70 » aptaujito uzskata, Xa ekologisksd situdcija RIgd ir
normsla, pSc principa - citur mBdz bUt arY sliktak. Arl
dzIvotIbas problima netiek usskatIta par viges probifmu, to ki

‘vides problé@mu ustver tikal 0,2 » aptaujdto. 99, % uzskata

B
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urbenizieiju k& problému tikel tEaEZ aspektd, ka cllvékl splesti
dzIvot vair@kss fgimenes viend dzTvokli. Tatad vipus uztrauc tikal
tas, kas skar viju materiil@s intereses, bat ka, plruxict, kata—
gtrofili tiek ples@rpota daba - neuztrauc nevienu. FiarapdzivotI--
bas problému yisinZsang 99,6 % nepledEvd neko, 0,3 & usskatas, Xa
cilv@kien, kuri dzive RIgE s vElas dzivot lauku rajonos, JjHngk
pretI un jEpieskir seme, k& arl jEpalide tIrl finaasidEli.

XK@ jau nindju, aptauja tike veikta koledias studentu vial,
kuriem per ap. irt&jas vides probliudm nav oijusi gandrIiz nekidda
informicijs, izpemot ikdlenas pivejamo informiciju - Selevizija,
radio utt. 31 :

Ydc Isssn iapnsiscin55anus ar apkirt@jis vides problimEn un
Uz podiepd pustEvobEu hipot8z8n par pebrelz@jis cilvixu darblbas
pekam, btlka ugdots Jeutijums - val JOs esat gatavl atveikties o
sadzIves ku fortg un lerobeZol saves materiBlas vBlues (trana-
poris, sludeklis, teluvizors, maeEIna, ..s), lai [l8btu cabu ?
Aptanjss detd liecina, ks tikai 0,6 % ir gatavi uz E8du soli, bsl
tiksl tad, Ja visi t3 dura. THtad, kidus varasm izdarit seciniju-
muy ? Apteuja kopums licclua par jeaunieiu, titad potencidlo
stridoisku, spuciflistu, priekBnieku, biznecmepnu, ceputitu un
prezidentu abscliito nekompetenci vides Jeut@jumos. T&taq valil-
bas LlImenT’ vides problénas Jau tlek sthdItas vies:d 1Imeal er
razosanes problémiim, bet &Xsdienas reflais cilvdks, kurg veldo
sableiriskas apziyas biZz., par fo nezina neko. TECau jautBjuas
paliek atkléEts - ko darfp 2

Firpkdrv u:  galvenokBrt, jalederbojas uz cilvika apzinu,
Job vigs leksEjo dabu. LAdHE velds 7 Nepleclieiema pkologisiuEs
izglItibas palnveidofans,sdkot jsu no pivmsskolus vecuma iesti—
4Bm, protams, savdabigd veids, lIdz pat augstskolas beigtanei,
tatu agméclibal janorisings efektIvi un nedogmitiskd veidid, Jo
Jebicurs uzspietana var sasniegt un sasniedz sevu pArsavtindjuma
robeZu, kas agri vai 98iu noved pie atgriezeniska rezuit@ta.

Hons mérkis ir clilvika ako.l.ngiskﬁs £pzigas izveidas cclu
pEtiEans, jo, ja wds gribem palldz8t dabal atglic caudGto dabiswo
lidssvaru, ted pums vigpirms ir japarveido cilvéka-pat8reétijs
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-apsiga. %ir uzdevums ngv viegls, jo oilvBks p5c savas dabas ip
konservatIvs,un mds bieZl sastoperies ar apzinTgu un neapzinigu
pretestlbu. S.Vivekanada vBrdiem rundjot, cilvaka dabe mll iet
cejus, kuri jau pastB8vy vipd, jo tA ir viegldk. Un t5d8] smadze-
nes neapzinigi atsakds paklauties jaunu ideju letekmei. Eaja
gedfjund viena nn efektivds lederbibas metoddm uz oilvéka apzi-
pu vardtu bt aktIvés apmicibas metodes. K& viona no tddam ve-
rétu bt jeu mindtd aptiuja. TéEs galvenals mdrkis nebija vien-
k&rsl datu ieglSsna par vidi cilvika a; 213 Dbet gan iedarbiba
uz skolnieks spzigu 1likt padomBit un novdrtds sevi vidé, atrast
savu vietu tajs. - : .
Tatad aptaujas primfrais m8rkis bije likt skt domft. P8c
{1 sola var sekot citi, jau seresfItaki, k& piemSram, lieti-
kds spdles un tEw 1fazIgas aktlvés apmBcibas metodss, kur jau
tiex parddfta cilvika kaltIgh ietelue uz dabu raiofanss, trans-
porta darbIbas rezult&td un jerfiditas iespdjemis sekas. Th~
tad ndkamais 80l ) - l&muma pleperianas probldmsituicija, kad
JeizvBlas starp dabu un naudu, kd arf radudomies stavokla

: {gvérteSana un secinajumu izdarisSsna,

-'i
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UZYEMETU BKOLOGESKAS DOWISANAB VEIDOSANA,
IZMANTOJOT IXRTISEAS SPELLS

Viena po svarigikejam f:ro'blimin ekolokijad ir Gdeas resursu
plesirpojums. Par to liecina statistika, Tikai viend }%5. add
atklitajos Tdens bsseinos tika novadIti 153,4 tlest.e 2 antekide-;
uu, B0 tiem 32,6 thkst.m? (21%) plesirpojumé 1lmenis pirsaieds
normat¥vus, bet 10,3 tUkst.u" - bez jébkidas attIriSanss. Gel-
vanie Udens plesfipotaji ir rOpniccIbas uzpdmumi, Cal uzlabotu |
e3ns0 suavokli, protams, nepleoiosami radikali liwumi wun 13 k-
mi, kuru IstenoSpaa liktu uzp@mumu vadItdjiem un nEcobajiem
Ypstniekiem uzstidiv attIrfsanas lekBrtes, Frovans, ar llhkuuu
plepemSanu vien nekas neblis 1Tdz8vs. Nepieciefsys izmaiuit arl
S0 vadTtdju uzskatus un attieksuml pret apkidrtdjas vides alzsar- .
delbu.

Viena no efektivikajdm micIbu darbs formém, kss sak.:..ﬁ cko-
logiski igglIvota cilvEéka veiqoBenos, ir lietisifs spiles. [de-
18k8 daje no 1Idz &im izstradAtajim sp@lim veltltas bizness,
tirgus attieoIbu, cenu veidoSanass un citiem jautdjusiem. Tadu,
nlsuprét, tisti ar lietilkajém spélém lletderiIgli bUtu piaveérot
topose val arl jau esobo uzpémdju uzmanibu arl ekologiskajim
provlémém,.

Beit apaketitd liotim spéle "UzpBmums pie upes” veltive
Udens piesfrpojums problémim. Isund apskatIsim 3Is spBles notel-
lmﬂ'us. " ;

S8kot spBli, kebra delfIbnieks (komeudas) Ipefum® ir uzgd-
mums upes krastd. Katru gedu uzpdmuua ekologiski tirss darbibss
rezultdts .cidosies pastdvigs tirais lendkuws 1 milj. Le. Uzpl-
mume sotekldend ilepllst up8, bet fideni uzpmums vajadziban
drikst pemt 40 tEs psias upes tiksl lejpus pa sbrawsi, Tas no-
zIng, ka uzpémumen jGizmento savi notekldepi un 1Idz ar te ra-
Zofana nevar notikt. TEpéc JUsu uzdevums ir uzstZaTt vai uu

\
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mam notekOdegu, vel upes Udens attIriZanas lekirtus, vel
arl gbas. Jigpem varh arl tas, ka notekOdegu ievadlfana upd J0-

su uzpdmumam saistIte ar soda sankcijBm. Jums Jj@izvElas, kidas
attiriBanas iekirtas uzst@disiat (skat. 1. tabulu).

-

¢ c.m.
Uzp@muma attirIZanss iekirtas

Attiritacas [ AGLiriSenas | lzmaksas par|Soda Deudas | Boda
lekBrtu iekdrtu uz- | iekBrtu uz- juzlikSenes nauda
veidi stédIteanas turdsanu varbUtIba (Le)

: 3 izmsksas kErtIba
(Ls) vien& gadd
(Ls
{Pllalga no-
[tekideyu at-
tIrlSanas 2
Hekirte 1 000 000 100 000 0 (V]
Daltja no-
[Caekldesru at-
tIrItacas \
lekirta
(par 804) 700 000 80 000 0,03 100 000
pdehdiniska
lnotekldagu
attiriganas
iekiErte '
(par 30%) 400 000 20 000 0,2 500 000
AttIcISunas
‘lekdrta nav
&zatﬁdita o [¢] 0,5 70C 000

T8 k8 uzpémums vajadzIbfm Udens tiek pemts no tés pebas »
upes, tad no 53 Udena kvalitZtes atkarfga uzptuune darbIba.
Ja esiet uzstBdIjubl viskabZlko noteklceyv attIribanas dekiirtu,
Udens pies@rgojums 1Tmenic up® 10 % (no citlem pilesdrpojuma
avotiem) (skat. 2. tabuln).

L& redziet, upss Odens kvulivate Jutami ietelud uzpfmumy
Bada tIro lerFkumu. To var palielingt, uzstddot upes Tdegpu afi-
tiritanas lekdrtas. Katra ick@rta izmaksd 100 000 Ls ua attIra
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Ndeni par 10 #%. FlemSram, -aa' piesdrgojumg lImenis ir 30 i, uz-
stidot 3 iekdrtas, uzpfmums legls pilnIgi tiru fdeni un gaua
ienBkuns bls 1 milj. Lg. E&da iekdrta strEdi 3 gedus,.

.

2« tabule
Udens piesf@rpojuma lImenis up¥ ua
_vezpinuna gada tIrais ienfkums

Ezsta.ﬂ:ba uzpemuma | Udens pies!mojm Uzptnuta seia
tIrlianas - 1lTmeni tlrals ilendkuus
__deldrte : LE) (bs) .

Filnige W0 . %00 0Co

Daléja . 30 800 000
Hehfnisksy 2S04 400 0CO

Hav 100 100 000 w

Spiles laikl var notikt neparedzfti gedTjumi - strauji

palielindties piesdrpojuma lImsnis ups, piemdrenm, paz 20 je.
S&ds notikuns iesvdSands varbltIba ir 1/10.

AttIrTEanes iekirtu uzstidisana, UOdens plesiryojuna
1Imenis j&perdda 3. tabulB.

Visus flnansiflos darfjumus jZkd3rto ar benkas starpnieci-
bu. Par noguldijumu bankd® papildus var ieght 10 % =mo SMIOBaAE.
rar kredltu Juns banksi jamaksd 20 % no kredlte summas.

8pEles uzvar@biijs - dalibnioks (kona.ndn), Euram gpéle;
beigas lielBkais rdkins benki.




Atti-iBanas lekirtas un Udens
plesérgoiums lImenis

3- tabula

| vads

Jzpemuca attirk-
Eaoas iekBrtas

- velds

Udenc plesarso-
Junma lImenis

upd ()

Paplldu plesar-
pojuns upl
)

Upes Cdens attl-
risanas lekdErtu
skaite (1 iekir-
ta attIra 10%)

Ugznfmuma nong—
kui:d Tdons pie—
sErpojuma lI-
menis (%)

—— -
-

T

o

—_




Finansiglo derIjumu uzskaite

4, tebula

'Ré§ins | Tz 3 Tankas Uzptmuna [Re¥ins
Gidi [DankR P T e - Réyine|"-"20%, | R8kins |gada tI- |bankd
gada Udens iekdrtus hdaﬁ Boda benki. | "4"I0% | benkE (rais ie- |gada
sBund |attIr. (uzturbsanu|attir. nauda . ndlkuns [beigds
iekdrtas |EGrctIbd iekBrtas
lzstad, uzatid,
}ntio-
00000)
| 2
|
| 3
1
| 4
|
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PIINDS KAITRIUMIETILETBAS KOKFICTENTI

RazoBanas procesE vide tiek ietekmBta ar pissiErgojumu gai
88, TdenT un dazidu atkritumn izvietosanu. Da2Bdu produktu ra-
Zobana vidi ietekm¥ daZidi. Lal novErtétu daZidu produktu ie-
tekmi wz vidi, ir jEnov8rtd tE reSekme visd produkta raZobanas
cikld, tels,pilng ieteime uz vidi, Pilna letekme uz vidi ietver
sevI ietekni uz vidi, ko atsthj visu izejvielu, meteridlu ua
nepleclefamiis energijas iéglbena (rlidas, kurin®mais ubt.), to
piretride 1Idz pEddjem ragoSanas etapam, kad ieglst to produk-
tu, ko nopBrk pat@r&tdjs velkald. VBl kldt bltu jEipleskaita ile-
telme us vidi, kas veldojas produkta patér&Sanas, lietoSanas un
lzveidojudos atkrituau izvietoBanas procesos. Produkta pilno
latekm! uz vidi var sadalIt trIs dald@s. £irmd dala ir tes ie-
sraids, kes veldojes gala produkts rajoSenas sspatavobenss pro-
cesl, otra dala veidojas pata produkta rafobanas procesH, un
treid dala ir t&, kas veldojes produkta lletoSanss procesf un
pic tami

;p ’ :_tp:e. + Irez. + Ipat. '
Joar Ip - Pllad produkte rafobanas letekmej

Ipr. = lestekme rafodanas miksusatawhnu proces®;
I“‘. =~ letelme, kas veidojass produkta raZolanes procesi;

Ip“'. - ietekme, kas veldojas produkta pat@rSianas prucesl
. ua pic patirBsanas procesa.

PienBram, rediouztv@r§ja raiofana. Lei raiotu radiouztvd-
riju, ir neplecieBams daudz materidlu un-detalu saraZot,pirms
rodioaparfivu raZo rsdioaperftu rlpalcd. Viss kaitIgums, kas no-
darIty videi £a) periods, ir jeu mindtd ietekme radloaparita
rato3anas priakEsagatavoianae procesd. Produkta razoBanas pro-
cesd veldojee ietelme rediocapar@itu rlpnfcd. Badiosparfta liato-
Bancs procesi ir mepiecieZama elsktroenergija, kurus refobana
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nodara kaitijumu videi. P8¢ radio. Jerdte lictofonas termina
izbelgEanis tas noklUst izgaztuvl. Ja radioaparitd lieto bare-
Benas elementuc, tad ilespBjand ietekme uz vial ver bUS gar
lielBka. Dazhdienm produktiem ir daZBds Ipatovars kstram zo mi-
ndtiem elemertiern. Atéevihki vél vajadzetv izdallt szergijas
razobanu dafZdos etepos. Enargijus raZolsn. atstaj loti jUtemu
ievelmi wz vidi, scviBll atmosf@ru. Lei novartdtu Zo ieteimi,
visplemGrntilkais ir starcnozaru bilancas modelis (11 . £is me-
delis raks’avro visu nozaru savsturpdjo saistIvu:

’_‘Zaidxi*y:l 3 =2,n,

=y
kur ri' x - i, J nozeres razotls produk.ci;jas epjoms;
aij - i-vds nozares produkcijas apious, kas neplgcieduus
vienas j-t& veida produkcijes vienIbas rszZofansi;
Y T j-t8s nozares produkcljas daudsums, Kss tiel izlie-
tots galIgajam pat@rigpam.

klementus 843 parestl sane par tiebajiem izmoksu xoeZicilen-

tiem. Btarpunogzaru bilances modelis lauj noteikt eI tieios
energoietilsIbas koeficientus. Je mée papildindtu modeli or
kelv@jumu videi, ver ieglt arl tiefos kaitfjumu koeficientus.
£ie koeficlenti reksturo ietekmi I pgy.+ Starpaczeru bilanci
pirveidojdt, m¥s varam ieglssnd rnrn.ﬁ, kur@ orrEdds pilno
izmalcsu koeficienti:
(2 ETe=Ea)rT, jeu X = K,

kur X - razoianes apjouu vekors;
- paligd 1atérina vektores
- GieEo izmaksu koeficientu matrica;’
- pilno izwmaksu koeficientu metrica.

| o3|

[+

) Ja letvecaw modell katres nozares keitIgumu videi, sad

ir iespEjans notelkt UE saucamos kait@junietilplbas keclicien~
tus ki %ie 08, tF arl pilnos, Praktiski Kait@jucu novErtdjiums
ir velkti A8Y (2] up Japind {3] %08 koeficientus varttu sauit
par pilnsjiem kait&jumistilpibes koeficientiem raZofani. Patl-
riga radlio istelmi pievienojot, mEs leglstar pilnos ¥eistjum-
1et1lpl:bus keeficientus. Praktiskajos stacprozeru. bilances ep—
riginos Letvijd ver noteikt tikal to kzit®juma aalu, Xss rouss
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raiofeanas un petB@rips procesd uz vietas. Pilnie kait@jumietil-
pibas ko;ficienti ir Joti svarIgl ekonomiskis un ekologiskis .
politikas veldoSanas procesd. KeltBjums samazin@canu Var pa-
nikt daezSad veldE. Viens no celiem ir, nemainot patSripu struk-
tlru, letekn®t rafobsnas radIto keitBjumu videi. Cits cels ir
letekm@t patEripu. Ial visefe) tIvEk letekmBtu patBrigu, vajsg
zin®t, k#Hdu letekmi uz apkBirtdjo vidl atstEj daildi patBrina
priekimeti un pakespojumi pilnd apuBrd ki to raZoBanas laikE,
%8 arX patEréSanss procnsd, Filnie kaitdjumietilpibas koefici-
entli lauj sakBrtot prefu un pakalpojum klEstu plc to keitIgu-
ma videi un ar nodoklu palldzTbu mBginat ietekmst patBrige
struktliru, BUtiss ir tes, ka nodokli, ko ver®tu nosaukt par
ga}o nodokli, maks¥® patBrithjs. Efektfve 58da nodokle iekasB-
Bana verftu bUt t3m precdnm, kurim ir aigvietotijs, piemram,
ogles un malka, daZfaa tipa radioasparf@ti utt. Galven@s grltIbas
keit&jumietilpTbes koeficientu noteikSand un izmantoZeni pagei-
d3m ir nepieciefamfs informBcijas Srlkums. Pasleik ir iegpBjems
epréiinat energo atilpIbas koeficientus un ar energijas refoBa-
nu saistIto keitdjumietilpIbas apjomu noteikSena. Var noteikt
arl tiefos plesBryojuma iletilpIbas koeficientus pies@rpojuma
nérvienIbis. Tie ir koeficienti, kas igsaka plesirpojuma dau-—
dzumu, kas nok]llist vidd uz vienu produkcijas vienTbu. Keitd-
Jumietilplbas koeficients ir kaitBjums widel naudas izteiksm@
uz vienu produkte vienIbu. BT pareja vz kait&jumietilpibas
koeficientu ir atkarTea no metodikas, ko izmanto, nosakot kai-
t&juma novirtSjumu naudss izteiksm&. Lai salldzindvu produktu
raZofanas radIto ksitIgumu, ~ar izmentot pagaidin arl piesBr-
pojuna ietilpIpaa koeficlentus. '

dirt ady SRR T

1. Saulders M. Starpnozaru bilsuce.-R., 1971.

2. Leontief W. Lovironmentel Repercussions and the economic
structure: an input-output approach// Jnux::_m,_L of Lcm:oa.‘.oa
ang Statistics, 1970. p.3G0-389. - .

Yo Mensize 1.T., feoy [imamsy & Ip. ~ SWONOCEYsCKoNM A3wepeHzH/)
SHepria.~1768,-%. 3.-¢.16-21.
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Ik, Gponoma, MH.0. flonxo
Jarsuficruit yHuBepcuTeT

MAKPOMOIEMPOBAHVE CITPOCA M MPELICHEHUA
‘ CEJILC {OX03AACTSERHHX [IPOAYKTOB 'C ¥ IETOM
SHONOIWUECKMX DAKTOPOB

B renepemnef axomomiueckoll outyeuys 8 JaTeau ocobce
3HEYEHME NDPACTDEeaeT ROCTHXSHMUE MAKDOSKOHOMMYecko#d crali-
auzenMu, Gea KOTOpOR HADANY ¢ MAEMCHOMONUzanMeR NpOUaBOA=
¢TBa, npeaTHsauveil coGcTeeHHocTH ¥ muGepanuaannef UeH He-—
BO3MOXHO MPEfCTAanATs NOCAEAOBATENAbHMI nepexon X pHEKY. Pow-
weHwe aTol npoSacws B CGOABUOM MEpE CEADAKD C OOecnedeHueM
uagpocﬁa'.xaucwnora.tmoc'm cnpoca H NPSRACKEHMA CENLCXOXO03RM=
CTBEHHEX NPOAYKTOB ¢ TeM, uTolH, ¢ OAHOR CTOPOHH, OCTAHO=
BUTE* CTAEIMR YXe CUMMITOMATVUHEM CIAZ NpPOM3| NACTEA B CEXbC=
XOM XO3®#cTse, W, ¢ RpYrod CTODOHM, NprEECTH B AOIXHOE
COOTBETCTSHE NEHEXHRE NOXOMH MECTHHX XUTeleh M DPeanbHYD T0=
BADHYO MACCY He BHYTDEHHEM DWHKRe NDOXYKTOB nuraHng. llo or-
yerrtM nanHes B 1991 r. no cpaskerup ¢ 1930 r. peanusauua
CKOTE ¥ TITHUE HA MAco cocTapuna B9,4%, NpOMSBURCTEO MOIO-
xa - 89,88, auy - 93,4%, sepra - 82,3%, xaprodens = 93% u
caxepHolt cperay = 86,1%, Heyremmreapmm, K comanenun, AB=
AABTCR M CHUmeHue naaTexscnocolNoro copoca Goxmmelt  acTn
HECENEeHMA Wo=52a (OPCHDONAHHHX TEMIOB VHPAALMM } H2ONMDABRAH=
HO BHCORUX DO3HUUHMX LEH HA TMPONYRTH nuraMusa., B naurol cra-
THE MU DUCINATDUBAEM MEDH HHOTPYMEHTANLHCIO XADARTApDA HA
MEKDOYDOEHE, LCMOALIOBAHUE KOTODHX HOREc006DAZE ) AAA HAXOM-—
AeH¥A DABHOBGCHA CMPOCA M NPEeAROREHMA CEALCKOXO3RIACTBEHHHX
MPCAYKTCB W CHOEBPEMOHHOPO NPOTHOSUDOBAHUA BANLHEAUMX CHO=
CPAMHUDOBAHHEX TDASKTODHA WX DAIBMTHA.

1. Cocra®s wMUTAUMOHHOR cUCTEMH MAaxpoMOzSneit

MaxposROHOMIMEC KRS CTACHAHSALAR, ¥ TEM CAMEM COBLaHWE
PEALSHEX yenceuil axa HOPMUDOBRAHUA ¥ PasBUTRA B JaTsiu puHOG=
HEX O‘I'HOMRH“. HEMNGCPEACTREHHO CBASAHA, HA H&W B3LAAL, C A=
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paGorikofl B rocyfapCTBCHHEX 3XOHOMAUSCKHY CTDYKRTYPAX: BO-
MEpBHX, CTPATErMN MADKeTUHrA HAE BHYTpDEHHEM DHHKE M, BO=BTO=
PHX, CTPRTErEM MemAYHADONHOrO MEDKeTHHra. foHo, WTO MOYCK
cnTuMancHOi cTpaTerd¥ B ofcHn CAYYAAX BOSMOXEH TOMBKO HA CC=
HOBE MPeAsSapATelNbHO PaspaloTAHHHX ANLTEDHATHEHHX € Bapdali=
ToB, B c¢BOD ouepenb paspaloTKY cTpaTuriil B paspese ansrep-
HATHBHHX BADHAHTOR HA MAXDOYVLO3HE TOVAHO MPELCTEBUTH Gea
co0TReTCTEYDINX MawpoMomeneR. Ha pue.! 8 exemarwuroM Bige
NOKA3AHE HaJIM NpeRNOoXeH{A 10 TEXHONOrMM MpOBEleHHA TasuX
BADHAHTHHX TIPOTHOSHWX DACUSTOB B DaAMXAX UMUTAUMCHHOA CHC=
TeMu MaxpoMoneneil. B cocrap cHeroMM BRIRHSHL YCTHDE MOLYRAL
MOOYAL A = DHOHOMETDKUECKHE M CTATHCTHUCCKHE MOJENM -
fpefHasHau<H J18 NNOTHO3UPCDAHKMA NMHAMAKK
CNpCCa HA OCHOAHME B CENbCKOXO03RAACTBEH=
HHX MDOL/KTOB H& BHYTPEHHEM MOTPEOUTElb=
“CrOM pHHKe: !
MAnyib B - axoHOMEeTpHUYSCKHE, CTATHCTHUCCKHE, Oanalco-
pue (MOL), onTvMMaaumoHHHe MOZeNH — npel-
HASHAYEH INA NPIBEeLEHMA NPOrHO3HHX pacue=—
TOB 10 NPEINOXEYND CCHOBHHX BULOB CENLEKO=
X03AACTHEHIMX GPOLYKTOB. B 32EHCUMOCTH OT
CTANeH! BospefcTBMA ONOACTMUECKYX Orpakiue=
HHA Ha MOJENUpYEMYyD OKOHOMMUECKYD CHTYALND
COCTAB M CTPYKTYPDA CUCTBETCTBYyLMMX Momeneft
MoTyt HOpMADOBETECA: a) Gea yyera IXOROrU—
yeckux faxTopos, 6) ¢ YUBTOM IROAOTHUECKUX
$aKTOPOB ¥ B) € NDUOPUTETOM SKOMOPHUECKHX
&axkTopos, OTauuke TPeTHErO NMOAXOAE OT BTO=
POro SOKNUUAETCH B TOM, WTO MPUOPHTET BKO=
ROTUYECKAX DARTOPOB TDENIONAraeT 4“CMONb30—
BAHIE [ NOKGKA  BKOHOMUYECKOTO W BKONO=
PMYECKOr0 pABHOBECHA TAKKE M CHelHANbHO
paapuforaHriX Monensfl, NOIBOARDUMX MCCAELO=
BATH BOIMOKHOGTH HEHADYHEHMA - ONYCTHMHX Npe—
HenoP SArpHaaHeHA orpyxeDaed cpepH B npogec—
oe CenLCKOXC3ARCTREeHHOR ReATENLHOCTH W BhA=
BMTL CS0Er0 pOja SKONOTHNECKWE HOPME ANS ¥
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CenLCKOro XO3AKCTBA Ha MPCrHOAUpye MR Nevii-
on. lomyusHiue 3 pesyviprarte’ pacueTos no Ta-
KUM MOAENAM MOKAJATEN 3a8TEM BXIDYAUTCA P
KAYSCTBE DEPYINDYRUMX NADAMETRCD B NDOKA=
BOACTBEHHO=TEXHOTOPHUEC KIE MONCHY NPOTHOSH=
POBSHUA MPEANOXEHWA CEeNBCKOXOIANCTERHHEY -«
ITROAYKZO0B;

uonyxk C = cratvcrTiueckue, OaNSHCORNE, ONTHMABANKOHHAR

MOJEAW - LPeNMAZHAYEH IIE NPOBENEHHA MpOr= -
'HOZHHX DACYETOB M0 BKCNODTHO-WUMNOPTHEM NOC-
TAEKEM CEIBCKOXOIAACTEEHHNX LHPOAYETOB M, TEM
camsM, OMPeleneHKs &lBTepHATHBHUX cTparerii

i MeRIYHEDOAHUPO Mapxerunra. COCTaB it GTRYKTY=

pa oToro xomyza ommcems s pedore [ 513
ucayns J| = Gaiencono~onruMusausoitan momens (EOM) - npen-

' HASHANSH A7 COINAacOBAHKA DAANNYHHX BADHAH-
TOS OMHEMUKN CIpOCa Ha EHYTPeHEeM norTpebi-
TeNbCROM [uHke JeTRuM, npefmoxeHus, a Takxe
NEPeNaKTHE BHXOM4 HA BHEWHMEe DHHXM. B XOHau=-
HOM cueTe K3 HEX OocymecTaAAeTcR EuGOp ONTH-
MaABHGY eTpaTeriy 'uépke'mara Ha BHYTDEHHEM
DHHKE .CBALCKOX03ARCTBENHNX NMDOAYKTOR U ON=
THMAABHOR CTpaTerdd MeXNYHEDORNHONO MAaDKeTHH=-
ra.

B npencraBnentioff vMuTallMOHEull cueTeMe mMarpomomenalt
paamioneltereie sopyneft A u B nenpasiterio B NEpEY® ovepeib Ha
ofecnevenye MBRpOtGANIHCMDOBAHHOCTY CNPOCA ¥ IUSRNCKEHWA OC=
HOSHEX 3UN0B CEeAbLOKOX03AHCTEEHHNY NPONYKTOB HA IPOrHOSHDY=
eMull [eDMOA M OnpejeneHye B COOTBETCTEUA € OTHM EAbTEPHATHE=
X cTpaTerdil MEDReTHHra HA BHYTDEHHEM NOTPESHTEZLCKOM DhH-
ke. [lpyuem, MOCKOABKXY B I'OCYNAPCTREHHOM PETYTHDCOBAHAN DAS=
BUTHA CE/bCROXO2RICTEEHHOPO NPOH3BOLCTBA UGHAUANBHO AONYHA
OuTh PEaruSOBAHA ODHEHTAUMT LA MOTPECUTENS W canoolecnevoH-
HOCTE MPOAYRTAMY NUTAHUA CENBCKOXOAANCTHEHHOrO NDOKCXOXASHMA,
BEAYNYD pOAb BO BBAINMONSHCTEMN YIOMAHYTIDI NEBYX MOLYREH] Hr=
paDT MUOPHOAHHE pACUETU AWHAMMKA onpoca surenen Jarsww. [lo-
RyueHHNe pesy.JbTATH WCMOABIYOTCA B KauecTEe PXouHOW wajcp-
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manm (wndopmauptortmit maceus (1)) s maxpomonensx monyaa B.
B cpop ouepeis peaylbTATH NMPOMHOSHHX PACYUETOS 110 MOTEHLK-
ANbHEM OGLEMAM TIPENNIOREHWA CEIbCKOXOBRACTBENHHX MPOJYKTOB
CcOOCTBEHHOrO NIPOM3BOACTEA, OCYWECTBAHEMHX B MONyIe b, MOIYT
OKasuBaTh M GyyT OMASHBATL ECTECTBOHHOE KODDEenTApyIee
soanefloTEHe HA peayaLTATH MpPOrHosa cnpoca B Moayae A (wmbop-
mauuorHsi Maceus @) xar OOPATHAN CBASL MEXTY AEyMR MOIYAA-
wn). K paawmoneflereun momynefl A u B B oOmaaTennHoll mepe
MOAKTOYASTCA MOSYZL C, MCCKOABKY MAKXDOMOIENN DTCro MOLYAH
MOSBORSDT B KOHEUHOM CUETE COTNacOEATH, C ONHOW CTOPOMM, NC=-
KPHTHE CNpPOCa SHYTPEHHEro norpeﬁuwauértom PHHEE HA COllb=
CRCY033ACTREHHNE NPOUYKTH 38 CHeT cOoOCTEEHHOrD NpOW3BOLCTEA
¥ HMOODTHEX MCCTABOK H, € ADYrofl cTOQOHH, MCMONL30BAHUE MO—
TEHUMANA cOGCTDEHHO™O IPOM3BOJCTBA HA HYXIH BHYTDEHHEDO DHH-
K& A 2xcnoprHHe nocrabkd (WabopwamMoHAxe MacCHBH @ " @ ¥
CpefigH#e pesyIbTATOB NPOrHOZHHX pacyeToB B Momyaax A, B w.
C » epwHoe penoce npoucxomuT B Mopyae J (undopwarmonnze Mmace
CHUEH @. ®, @ ). HommnexcHas MaxpocOaraHCADOBBHHOCTL i
W onTuMysauwA ¢ nomompo BOM MmoxeT shapath HeoGX0z MOCTHL
KOPDEKTUDOBKY DE3YNLTATOB NMPOTHOJA MO MAKDOMOJENHM B MOMy=
nax A, B 4 C (undopmanyorme wecenss ® , @, €0)). Howeu-
HuIM maynb'r'a.-rou BREPHAHTHHX npoguaa}m FACcUSTnNBE B NpeicTap=-
NEHHOA MMHTAUMOHHON cuCTEME MaRpoMofieneli AnaneTCH ofecneye~—
HME TOCYNADCTBEHHNX OKOHOMMUSOKAX CTPYKTYD Jarsuu obmupHO!
sHaxuThueckolt unbopuaimedl aaA BMpaGOTRU Y MDHHATUA pEUeHUR
0 CTpPATErHAX BO BHYTDEHHER M BHeWHEll SKOHOMUYECKO! MONHTH-
K€ B OTHOMEMMH CENbCHOXOSANZTBeHHHX APOOYXTOR HY9 NPOTHOSH=-
pyesnit mepuon. 5 .

Cremyer oTmeTnTh TaRxe, uT)> GYHKUMOHUDOBAHME BCAX Ue-
THpeX MOmysell B MMUTALMOHHON CMoTeMe MAXDOMONeXefl MOXeT
GuThb PEANMa0BEHO HE TONMBKO B DAWKAX eIMHON TeXHONOI'VA Ba=
DHAHTHNX NMPCPHOGHHX PACYETOB, HO W B &BTOHOMHOM pemvMe. OTO
0SHAYEET, UTO MpPH HEOGXOMMMOCTH MOXET OCYMECTBAATLCA I[PO=
MHuEHHAA SKCNAYATAIMA KEXOOI'0 MONYAA B OTHEALHOCTH, T.O.
HEJBBWCENMO OT TOrO, OCYHEecTBIAeTcA MM SKCNAYATANMA B 270
®me Bpeun apyrux smomynell, Taxas BOSMOXHOCTEL PApAHTHDYeTCA
Ten o0CTOATENBCTROM, UTO WCMOABSYEMHE THIH Maxpomonensit »
KAXAOM M3 MOMyNel, a 'Taxme NOTHJeCKAf, WHPODMAUAOHMAS, &=
PODHTMUYECKE ™ # TEXHONOI'WUECKER NPEEeNMCTBEHHOCTL VeRIy HHMU

A
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o0ecneudbabT 3apepUEHHOCTDh NMPOrHOJHEX DACYETOR M0 COOTBET=
cTEyolel! Ppynne MEXPOSKOHOMWYECKMX noxasarened. Mwenmo 3TO
CBOACTBO MMATALMOHHON CHCTEeMH MAXpONMOfienedl peanus3oBaHO Ha=
MM B naHHOM oTarbe MNA Conee NOTaNBHOI'O HINOXEHHA MOAXONA
X HCMONb3OBAHWD CTATVCTHUeCKWX.Moferneft 3 mogynax A u B ¢

YUeTOM BRONOTHUSCKAX: BaxTopoB. B ofmem Bume coctar Mogymed

A ¥ B mMO¥HO MpefcTABHTE cHeZYDUMM ofpasoM:

CITPOC
1. MrarexecnocoGHuil CUpPOC He CEABCKOXO3AHCTBEHHHE NPOLYK=
| TH W3 POCYJEDCTBEHHOrO CexTOopa B pacdeTe Ha Oyuy HACe=
neHaA
£D_, =D.. ( Coqs P Pt S

si “Vai ei* Pai » Pgg » Pgy » Pgy v

- Hxareuac;;ocoﬁmﬂ CHpPOC HA COABCKOXO3ANCTBEHHWE MPOIY i~
TH M3 YACTHOMO CEKTCPe B pacueTe HAa OyUy HaceneHWA
;) - a L] a

o1 = Dpg (Cpg + Py v Ppy o Py o Ppg o 1)
3. OCiu#t nnarTexecrnocofHNit cnpoc HacemeHuA

zm“;,1 = D, + rnp1 JPOP
4, BuyrmimponzsofeTpeHHuRt (BHyTpMXOasicTBeHHEA) ofopor

TPy = 2( Py ’_Ppi )
€. Zanacu

25Ty = ST( Py » Py)
6. Morepn

fly = ( ¥y )
7. Omenopt

fEy = B( Ty , Pyy o Py o PF )
8. Casulrynwﬂ CNpoC HA CeRbCROXOSANCTBEHHME MpPOAYKTH

fDyy =TDypy + TPy + 197, + TL, + fEy

- IPEJIOHEHKE
9. IlpepnoxeHue ceNbCROXO3FUCTEOHHEX npomrmn, MpoK3BeNeH~
HEX B POCYSAPCTBEHHOM CEXTODS

. 1S4 = 84 7.1"’!1"!1'“;""!3"3, Y
10, lipopaoxenue genbCROXOIAKCTBEHHNX NPORYRTNE, NPOHSBONEH=

Lo MNX B umqampa_ R Jic 5

Doy = Bpal By ™y By -m’v::. 1 )

-



11.

12,

13.

cai

sl

e 65 =

hmopr

Ocrarok sanacos

fﬂi = Rif fSTi )

.COBOKYIIHO® MPEROREHUE COMBCKOXO3ANCTBOHHEX m:a-wrron

8,4 = ’3.1 + 285, + PIN, + fR,

1 =~ periexdde ANXONN Ha AYLY HACOREHWA;

» Cpy = noTpelmeHHei =ro CEALCKOXOIARCTBERHOTO MDOAYE-
Ta HA YWy HAceXeHMA B roj, MpHOSpeTeHHOrC Co-
OTBETCTBEHHO B TOCYAAPCTBEHHOM M UYACTHOM C2K-
- TOpe;

POP = UUCNeHHOCTDb HaceNeHWA JaTewid;
+Ppg = oOweMs npoMaBOACTIA €ENbCKOXOIHACTREHHEX 100~
IyXTOB COOTBETCTBGHHO B IMOCYNADCTBEHHOM U
YACTHOM CeKTope;
iy = OOBeM BXCHODTHHX MOCTABOK B CpPeliHeM 3a rrpe;m-
Rymait nepuol EpeMeHu;

+ Ppy =~ B8KYNOUHHS LEHH Ha i -l NDOMYKT ¥ § -ﬂ KOHKY pid=
pyomui HDOW H

+ Ppj = BAKYNOUHHE LEHH HA i -f BKONOMWUSCYH WACTHA
NPOLYKT ¥ 3§ =R xOHRYDUDyRmMi NpORYyKT;

» Pyj 1 = DOBHAUHEG LCHN HA 1 -A MPOMYKT ¥ J -4 KOPKY DALY~

DEHA MPOAYKT COOTBETCTBEHHO B IOCYUADCTBEHHOM

W UACTHOM CexKTope;

' _j + = DOSHWUHNG LEHH HA SROXOI'MUECKH tme-me NIPOJYyK=
TH;

]ﬂ - LeHH BKCMOLTA W WMIODPTAj
e - HXORNOTrHYECKHI Hamor.

2. Yuer swonmoruuecxux daxropos
HeTgynHo saMeTTh, uro B coornomeHuAx (1)=(13) swomo=

IWNECKWA BCUEKT MPeNCTABNEH Yepes UeHM ¥ Hamord. MexaHwsw
IellcTeMA BTHX SXONOPMUYECKWX [EryEATODOB CORBCOXOIAUOTEEH=



Tagrma 1

PQ!"YIHIJQ!&HHB OXOJNOrMM CEeNbCKOXO3AACTEEHHOrO NPOHABOACTBA
yepes HANOABKM K 38KyNMOUH:M LeHaMm U Hanory |

H a n o

r u

I e v wu

38 MEMOAbSOBAHUE DECYpCOB

3a 3arpasHelie oxpyzapmef
o

MyHpnMBaLUA pRSHNLE MexTy
baxTMUEeCKUM YPOBHEM 38=-
rpaadenns (P) u JtHIMa B~
HO IOIUCTWJ{P )y Tl
P=P7 = mun .,
HanGaska x aaxynouHofl te=
‘|He H& OSRONOPVYECKM UMCTHR
CeMbCKOXC IARC TBEHHNR npo=
IyXT: o= 4(n),
rie me=P-P ,Npuue
nienNw /= {n. ny,.., d;f.
OYHAA LeH3 HA BX0J0=
TUYECKHM YUCTHI CeRbOKOXO=
aaftcrrenHuit npofyxT:

€
P =Pl .

e

Goan REx € RE , To paswep xa~
NOra 38 UCMONLOOBEHWE DECYDCOB
B ODGIenaX HOPMM COCTEBUT:

ipen ™ Lt ‘REx »
roe Rbe w RERS™ = cooTEETC-
TBEHHO TAKTHUECKNE M MAKCH=
MaJibHO BO3MOXHOE HCNOAL3CBAHHE
=70 pBCYpCca; eid = CTABKA HANO=
ré 38 SIMHALY HODMATHBHOTD MC=
TMOTB30BARMA DACYDCOB.
Fenu REe > REx , mo pasmep Ha=—
AGra 38 CROPX IOPMATHBHOE WC=
MONb3OBoHIE, ECYPCOB cocrawr":
Tee, =i -REg +ds (REe=REe,
Ile <& = CTABKA Hajnora sa
CFEDKHOWB'I“IBHOQ UCNOAB3OBAHKE
KAX10/ enMHuLE pecypeos.

Tean B < R, vo paswep Hazo-
ra 3a 3arpA3HEHKHe ORpyRAnmed
cpenH COCTABKT:

TE * pu Q..‘ ) ;
e Pu - COOTEETCTECHH
DAKTHUECKOE ¥ MAXCHMANLHO LO3=
MOXHOE HCNOALIOBAHAE £ =I'C 38I=
DPAGHAVIIET'D BeliecTra; fec= CTAR=
K& HANOra 3a 3arpAsHeH#e B
npenenax Hopu,
Eenn £ >R, 70 paswep Hano=
2 oA TIpeBHUeHMe HOPMATUEHOIO
ypoam:! BATDASHEHMA ORpyxadmeR
cpems £ =M BEDBCTBOM COCTARUTL
Ta =BP +Au(R-R 'E),
rIe A; = CTABKA HANOra 3a 3ar=
PA3HAHYE CBepX HODMH.
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HOro rpoussonctTsa roxazaH B raGmuue 1. [puuem yu ucxomw+
W3 DonvHleHMs, UTO awlag XoaglcTneHHAA NEeATeRbHOCTE, CEf=-
3AHHER ¢ MPOM3BONCTEOM CEIbLCKOX03AKCTREHAHX MDOAYKTOB, HE=
BOOMOXHA Gea HoHeceHWs ONpejeneHHoro yumepfa orpyzasu2fi cp2-
ne. OgHaxo aonx GHTL npemcudfpe:m TaKWe YCIOBUA XooAl-
CTBOBEHKA, HTOON TpOUSCC MDOMCBONICTBA CENECKOXD3RUCTBEHHEX
TIPONYRTOB CTEN OH He TONEKO BEOHOMMUECKZ/ BHIOAHEM [7313BO-
DATEeNAM, HO ¥ DKONOrHYecKM WamauvM (T.e. ¢ MUHMMAIBHEM
yueptoM nnA oxpyxavged cpems). [lp# TaxoM MOAXORE BCIHUKAST
uexecoo6pasHoCT s B KHCNOAL30OBZHWE TAXKUX MoxaparTelch,xax:

BO-TICDBHY, MVHUMANLHO ROLYCTHMOS BETTAJHCHAC, T.6.
YDPOBPHb SAPDATHEHHA, ROTODYA HEBOSMOTHO K36emaTh, A8HIMARCH
XOusACTEEHHO! DeATENHHOCTbR; !

BO-BTOPHX, MAKCKMANBHO BO3WOXHOE 3ArpA3HEHME (uin wc-
MONL30N2HUE PecYpeLd), T.€. YPOBEHBb 38PpIsHEeH!A, Npesyue-
HUE KOTODOrD MCHET NHPMNECTH ¥ 2KOJAOPMYECKM HeolyaTVaMid nbc-
Heeceas,

MexaHusM perynupoBaHWA 3ROIOIMA CENBCROXOIRATBEHHUIO
MPOM3IBOACTEA C NMOMOMBD L/eH CMUDAETCAR HA 3SKOHOMMUEIKOEe [0V
HyRIeHYe NpoHaBofMTeneil MPUOAMSUTLCR X MMHHMANEHO LonyeT!=-
MOMY YDOBHD 3ArDA3HEHKSs OKpyxaw@el cpeid B noousce”? Colin-—
CKOX03RNCTEENHOrO NPOKAENAcTBa, CTUMYnUDOBAHKE WX OCYUECT-
PIRETCE MyTeM BBafeHEA HafGapOK K BAKYNOUHMM [eHEM B 32BK-
CYMCCTH OT YDOPHH BAPpA3HEHUR oRyy=abze#l cremp. 'ism metibue
pasHUlla Memyy t!mx'ruum M yposHew 3arpasHeHus (P) u muiu-
MansHO ponycTuvun (P s TEM Bume HanOewrxa X LeHe. [lpusan,
HAROABKA K 3AKYNICYHON LEHe MpOM3BOAMTCR MHUlE ¢ HEeKOTOROrO
ONPEJSNEHHOrD 3HAUSHUA DASHULIH Mex1y dawTwuccruM ¥ MUHMMETh-
HO fonycTumsM 3arpassenwed { ny=n, ). K cosanenun, noxa eie
He pAspaGOTaMH M HEe NDUHATH COOTBETCTBYDMME HODMATUBHHE Ak-
TH, KOTOpuE Oic PErflaMeHTHpOBaNM HCMOALIOEAHME HAJNGEBOK K ha-
KYTIOUHEM [{eHeM HA SKOAOPUYECRd YUCTHE CEeNbCROXCSAACTReHHNL
MDOAYKTH. JUWTAEM, UTO SATANMBAHWE NDUHATHUA TARWX HODMATHO-
HHX ZKTOF MOEeT eme Gonee YCyryOMTh: SKOIOIMUECKYD HanprASH=
HOCT5 Ha TeppiTopuy JlaTBMM, NDUHKMER BO BHHMBHWE NUERLE ECE=
T'O. NPOMCXOLANYY B HACTORNES> BDEMA 2TPYKTYDHYD NErsorUEHTa=
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UMD CeNbCKOXQIANCTESHHOIO MDOH3BONCTBA,

HasHaueHve 0xONOrMUECKMX HANOUOB COCTOMT B TOM, WTOOH
vcnonapaosanKe pecypcos M (uam) sarpaswenne oxpymavmeit cpe=
IH B Mpouecce CeXbcHOXOAANCTBEHHON NEATENBHOCTH He Npeni-
wWano ycTaHOBNEeHHNX HopMeTHEMEX yposuelt. [lp# Baumauus Hazora
52 3arpASHeHuE ORpyRADNEH cpefH GONbloe BHAUSHME MM2eT Xa=
paxrep sarpAsSHANNEro BemecTra. B cooTReTCTRUM ¢ 3arOHOM
lareuiickodt Peciy6mixu "0 Hamore Ha npupontme pecypew” {11
9TH BELECTBA JeN4TCA HA! HeTOKCWUHNE, cpefHeonacHus, JNAC=
HEE, O7eHb onacHHe. B saBucimMOCTM OT NpMHALIEXHOCTH KOHM=
PETHOrO SArpASHAOUEN0 DCHECTBA & OJHMOA US MEPENMCASHHNX ue-
1HPeX [pynf, CTABKM HANOTOB Ay i P« CYBECTBEHHO DPASNHUADTCA.

3. TexsHonorus MPOBEMIEHMA 2SKCIIEDMMEHTANLHHX PacHeToR

Ha HaCTORIVA MOMEHT WACTEH PACCMOTDEHHHX B RaHHO! cTa-
e coorHomeHult (1)=(13) npomna skcnepUMEHTANLHYK MPOBEDKY
iz EC 7BM-L036 ¢ ucnosssomamueM cucrtemu SAS. PacueTd npose-
JIeHE 110 MI2TEXecnocobHOMY CHNPOCY HACENeHUA Ha celbCKOXO3fli=
CTESHHHE MPONYKTH M NDELNOXSHHD MX MeCTHEMK NMpOouIBOLNTE Nf=
M, /[Qna uTOro ucnoabsopanack fywruua KoG6a-llyrzaca. O6muit
ee Bum:Q = = ptl"  , rge Q = KOAWUECTBO MPOJYKUMM; D =
Hera; I - N0OxXon HecensHWA; K -~ cpoGommit moaphuumenr dyHx-
0d¥3 MmN - DIACTHUHOCTH UeH U Aoxoga. K comanenun, Ha-3a
TpyaHocT2 nonyueHus HeoGxomumol uHboOpMALIMM HAM MOKA He
YIAROCH B SKCMEDMMEHTANBHHX pacueTax pealHUsoBaTh MpefiioxeH=-
Hu' B JAHHON CTATBE MEXAHU3M yueTa sroloOTMueckux daxropos.
[lcaroMy ocTaHOEMMCHA TMUE HA TEX MONXOAAX K MAXDOMOASAHDOBa=
HUD, XOTODH® MpOREpPEHH HAMM Ha DeanbHOM oKoHomWueckol wHbop-
MaLH, :

lnn oueHry xosdduunenTs Gynwuun KoGGa~lyranca (K) ue-
NOABLIOBANOCH CHEAYWCee COOTHONEHWE:

Q. 0 m % I‘ﬂ 4
Qix K-Dtr-I¢x

- rae t # (¢=1) = coorpercrTmenHo nepuoy ¢ ¥ npegmecTEYOIM
evy mepront (¢-1).’ Torpa pacuer KOmUUecTBA MPOLYKLUMA B MeDH~-
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on t Gymer sasvcers OT XoRwuecTss npoiayxuww B nepwop (t-1)
W TEMTIOB pOCTA [EH W AOXOJNA:
Q = Qg (- '“(lt_)”_
o) (L x
Texsonorus pacueTa NAaTexecnocolHOrO CNpOCA HACBNEHMA
Guna omgHol m TOH ®e ANA NPOAYERTOE DACTEHHEBOACTBA W MPOLY K=

108 EHBOTHOBOACTBA:
n

0131t = QCPy 4. !(apulavi + I). {nrhfnpd t_![) I s e
rpe: Q(:Pi t -1" norpeﬁneuue i=rg conboROX03AHCT BEHHONO Npo=

Ayxra B nepwon (t-1); ’
PPis » RPi t-r = POSHWUHHEe LEeHH He i-fl npomyxT © napnon t u
(t=-1);

E?J mﬁj g_x = DO3HIUNHE LEHH Ha J—ﬁ ROHEYDHDpYDmUiA npo—
ayxr B mepuon t ® (t-1);
t * Tt-1 =~ noxomu Ma aywy wacememun ® nepom t M (t=1),
TexHosorua xe pacderTa MpelloxeHua Ouia pasanuHOM AR
NPOAYKTCB PacTEHUGBOACTBA ¥ MPOAYKTOB ¥¥BoTHOBOReTsa. Tak,
JNA pPECTEHWEBOACTRA OT/ABALHO CTDOATCA GYHEUMH NO NMOCEBHEM
NAOMENAM MO KEXLYD XYALTYDY ¥ no ypoxalHOCTH. '
liocernan niomans =

m

3

App = Ay ¢ x(FPye/PRy o r) f;';.m'.st/??;!.t-() 3
Cpelsaf ypOXARHOCTS =

Vg = ¥y 4 g (FP /PP, t—{) ,ﬂ “’P;}t"ypi:tnij

TAe: - OuNEe UeHH Ha 1=l NpomyxT B NApH=-

Re e . e 38Ky q POIYKT B NADH
on t M (t=1);

?Pjt'“d,t-s = SAKYNOUHHE UeHH He =@ xowpupynmuu
noomyxT B mepuon t m (t<1);
myo, ""j = BNACTHUHOCTA L2SH,
Torga mpepiomeHWe IDOAYKTOB DACTEHMEBONCTBA MECTHHMA npoua-
BOJHTENAMM B LEPHOR t HaxXoUWTcA no Hopuyas:

I

. -

Ve = L Mg :
Jlan x#BOTHOBOACTEE MO npenunmm CTpoRTCA emrum dyrenmn:

“"s.u; = QP 4 (PR, /7P, t-I) Q (FRy4/FPy ¢ 4) °. E

Bo scex oomonomx cnpoca # NpemromeHHA ytmnrmn-rcu
HeHH He ROHXYDHDYOEME CeXbOROXOSAHCTBEHHME NDORYKTH, T.6.
NPORYRTH, KOTOPHP MOryT NOTReCAATHEA (mMpoMsBOmMTECA) BMECTO
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sufpanHoro nNponyxra. [JOHATHO, WTO ANA OFHOTO # TOTO Xe
npofyxTa 4af0p ¥OHXYDPHDYDOMX MDOAYKTOB € TOURM SpEeHMA
CNpocé ¥ MPeANOmEHMA MOxeT OurTh pesmwumsM (cM.radn.2 u 3).
Lnn onenwsanwi napamerpos dynxumn Ko66a-liyrzace (ana=

eTHuHocTefl) B SKCNEPMMEHTANBHEX DAlUeTAX HAMM MCNONb30BA-
much pasuwuNue Meromd: GAUSS-FEWTON , GRADIENT , CUD , MAR=

,QUARDT (B orTewecTEcHMON AMTEpPATYDE MABECTHHA Kux MeToj
¥OpA ¥ xacaTeNbHHX), 8 TAXEe MeTOA, MOSBOMADMMI oneHWBATH
napaMeTpH MOANEAX C MCMONL3OBAHMEM MOTApDAIMOB INRA GOHIIREHUR
creneHu, [lepede wetwpe MeTofa ABIADTCA nprdaumermwmu. J[ia
#X PeaaMsanM¥ HeolXofWMO 32NAB2TH HAWANBHNE NpulnimeHUA
anacTuuHocTek. HawM B xauecTee HAWANBHEX NMPUSAMmEHMA Hc=
NOIb30BANUCh SHEWeHAR, 3aiMCTBOBAHAWE K3 paboru [2], xoro=
pEe B CBOD Ouepers GHAN OMpefemeHH (yTeM BXCMeDPTHOR OueHKH
crenuarucramy Jursy u CllA, Wemoarsopenue xe moraprimos aaa
MOHMNEHUA CTENEHX MOXHO OTHECTH X ABHAIMTUYSCKHN METORAM
pemerva, xorfa dyuxgua HoGGa-llyrnaca paceMmaTpuBaeTeA KaK
n¥HelHaA, NapaMeTpH KOTODOR norapuimMpyDTCR:

Q= prn. Mg InQ = m+Inp + n+:lnI .
' Tabmua 2
HoHxypi pynmse MpOyRTH B pACTEHWEBONCTBE
Capoc , NpenaomeHue
Bim 2. 5 4 5
wnmve | o8| [Esls |2l | B B9 512
BB |= (25 - R ol
ela |s |sB|BR B! & 5] % 1= 8|8
2] L] = ool o E=J m = 2 ool O e
[BepHo + | # +
profens | + | + + SO [ T
" + + |+
XapHe
Bexna Ik + [+ |+
BOMH + + + + +
: Ppym ; + |+ B B
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Tatamya 3
Houxypupyoaue NpOAYyXTH B XHBOTHOBORCTES
“Capoe MipeRxoxata
HAHRELENERRR
AR HHEREHEHEHEHEL
+ + + + + + + L
+ + + + L d + + +
+ + + + + + 4
+ + + +
o+ + +
+ + _L

B uyexow skerepuMeHTAALHHe DACWeTH TORAZANM, UTO B YC=
aopuix xpafineli HecTaOMALHOCTH PASRMTHA BSKOHOMWYECKMX LpO=
deccos B ceasckoM xoasferse JaTeuM MCNOAL3OBAHWE DACCMOT-
POHHEX B JAHHOR CTATHE CTATHNTHIZCEMX Momensh mncoodpaa’-
HO AWEbL AASA HYEL KDETHNOCPOWHOrO MpOrHosuposeHma (wecsiy,
XBapras, noxyrogwe, rop). BuecTe ¢ Tew ocymscTBNEHMS TaWNX
NPOTHO30BE HA MaRPOYPOBHe TDeOyer HAIMUMA B POCYLaDCTBEHHHX
PROHOMWYSCENX CTPYKTYDAX COOTBETCTEHYDNMX OTREMOB" JOCTOBED=
HOR cTarHOTHWECKOA MHPODMAIIMH W BOSMONHOCTH OfIEDATHRHOIO
RocTyna x Hefl.
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THE MOD.'L OF THE INFLATION IN LATVIA

The aim of the paper is:
- firstly, to analyse the last macroeconomic tendencies in
Latvia; '
- secondly, 'tu build the econometric model of the inflation;
- thirdly, to make the experimental calculations and to draw
the conclusions of the development of the inflationary
processes .

’!'h- building and 1dcnt:l.ficqtit;n of the Iacononatric
model of the inflation will bs of great importance for the
forecasting of the economic situation’ in Latvia especially
after the introduction of the national currency.
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' Current macroeconomic tendencies

and infiationary pMI”

in Latvia (%)

e

Latvia entered in 1992 the stage of ezonomic
recession, hnge inflation with a lot of unsolved problems.
Libarultuhtich Gr-peichs MW appedred 4o conaitions
of state ownership and it turns on te be far from the drafts
of its initiators and has lead to mechanical growth of
pr.ic;aa. Prices are of expenses character, inflation spiral
"wages-cost-prices® have gone upward weekly just from 1992.
' Accordingly to the last statistical data in the
first 5‘ months of 1992 in comparison with the appropriate
period of 1991: wholesals prices in industry rised by 10
. times, retail prices - 5.5 t.i-ul. verage wages in 19?1 -
600 routles, in May 1992 - 3593 roubles. The tendencies of
wholesale and retail prices and so the tendencies of the
nominal and the reul average salary are shown in the
appendixes 1, 2. Prices rise has ﬂu.rp]y limited consumer
demand of the majority of popuhtiaf. In the figure 3 the
distribution of employees in national economy of Latvia in
accordance with average salary is zbown R e S s )
Shteinbuka I. Baltic states economic survey (Chapter in
monograjhy. -Editor - J.Williamsen, 1992)
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Distribution of employees FIGURE 3

Ln hattonal economy

in accordance with average salary
F ' | @ First half 1922

731 35 ¢4 45 § 55 6 65 7 75 8-85>9
thous. of routd. J
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Prices rise absolutely hasn’t stimulated output.
GNP (Gross National Product) decrease in the rirst halr of
1992 by 32% .tn. comparison with the same peried of 1991.
Industrial ocutput reduced by 31%. The main reason .of
econcmic recession is connected  with very serious p.l'D\blell
of extaernal economic character, with *he countries of the
€IS ( commonwealth of Independent States) .There are concluded
mutual agreements on cooperation, based on world market
prices and clearing principle, Detween Baltic countries
and 't}ma of the . CIS. In fact there are few dlirect
contracts. For ipnstance, in Latvia by the state on Dacanbar
1991 there wera 10% of demand in material resources on
January 1992 - 15.6% of necessary amount. In the first half
of 1992 energetical resources production in comparison with
normal conditions reduced by 30 - 40 %, production of metals
and cement - by 50 - 70 %, paterial rescurces for food
industry -~ by 20 -30 $. The similar situation has been

formed in Estonia and Lithuania. .
We can mark the following major tendencies at the

" industrial enterprises:
- everall decrease of the volume of production;

- rapid increase of prices on raw mpaterials and
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resources, as well as energy resources and fuel;

-~ drastic rise of the prices on produce (manufactured
items) ;

-~ constant wage increase sud expenses related, to it, as
a result of inflation and elimination of restrictions on
vages anc¢ salaries;

- as a result of price rise o1n raw materials and
resources, diminishing of supplies; decrease in solvent
demand, there iIs a considerable change In the structure of
production reserves and costs: the share of production
reserves 1s diminishing, whereas the share of !il';Jshed and
unfinished items (goods) is growing:

- enterprises increasingly tend to cuver :he growing
production reserves 7ot using their own resources but rather
using bank loans and monev from other lenders;

- decrease in the number of employees.

Appointment of monopoly prices., when competition is.
not present, has created conditions for gaining monopoly
profit (monopoly surplus, on the base of artificially created
deficit. For example, profit in industry increased 6.3 times
in 5 months, 1992. In the market ecoromy the rise of prices
is limited by purchasing power and the increase of
production output had to replace the stagflation. In the
monopoly economy the rise of prices compensates the fall of
production output.

What ways may be Yc'lowed by current trends in
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Latvia? Both quantitative (econometric) and qualitative
analysis are pessimistic. The practice of East FBuropean
countries shows: production output increase is possible only
after serious changes in the brancn structure. In Poland and
Hungary, however, the economic recession was not azcompanied
by ligyidation of noneffective enterprises. Moreover, the
e_caonol.ic recession involved, ths corsumer goods producing
industries, such as light and food industries.

In our opinion, process of Latvia transition to the
new conditions of the market environment will be of
lxt.t:aMy nonmarkev. nature. That means expensos type of
prices and limitation of physical Ioutput. In other words,
the economic recession will be long term.

) Delay of reestablishing ownership which makes ,
 impossible market relations. Following the adoption of the .
law on ownership of small enterprises in 1992, a number of

small shops and service found their owners. Similarly, a

number of small private farms have emerged in  the

ag:.ricultural sector. But uncertainty about the citizenship

issua in ! Latvia and restitution to previous owners bhas,

however, stopped the process, and little or no progress has

beern made since September, 1991. .

The banking system is reorganized only partially. In
the conditions of hyperinflation the role of finacial
services is of prime importance. But banks have to deal with
a montbly delay in peyments. The indepandende of Bank of
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Latvia is very relative since up to this time the defects of
. the bank svstem of the former USSR tell on it. The delays in
Jplynahn is the usual thing that makes business deals risky. .
:'Iu-a monetary reform will be finished only in the
1993, g There are three principal objective
ditticditios for implementing such a reform. First, the
accounting practit;es of business are far from western
standards. The second difficulty will arise due to the fact
that there does not yet exist a banking system, as it is
known in the Western world. Thé third qi.rncu;‘ty is
connected with complicated trads relations with Russia and
further decrecse of production. Inflation and recession- are
bad reasons to cmta own currency. On the other bhand, in
the monetary area the possibilities for indspendent action
(inflation control ct;c.j are limited as long as Latvia
remains 'in the ruble zone, this has been achieved mainly
" through administratively coordinating policies with those of
Russia and .uth.r republics of the former Soviet Union. This
‘has not been an easy task: for example, we have shortages in
cash .:-ubha. Latvian ruble has been issued in May, 1992 as &
transition stage to national currency f;t.;at) -+
One of the key dissues is the painful state of the
fiscal system. Taxatidn system is in a stage of continiuous
revision. Instability is bad precondition for business
activicy. Some taxation rates are umason;ably high and this

also doesn’t promote production.

-
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A budget deficit is one of the main factor of
inflation. Bvidently, in view of the past formation
mechanism of the republic’s state budget, -it is d.u.'ri;m.lt-tq
explain the existence of a deficit by internal causes. Wa
can speak only about formal determination of {its amount.In
particular, in 1989, in Latvia the deficit amounted to about
5 perzent of . the volume (165 million roublesj. The first
attempt ever to conduct an independent budget and ‘tn.t policy
in Latvia and to obtain a' deficit-free budget is being
undertaken _in 1991 (surplus approximately 960 million
roubles) .

The model of the inflation in Latvia

The model of the inflation in Latvia had to reflect
the specifics of macroeconomic situation. We take into
account that the situation in  Latvian economy is
characterized by transition from the central planned economy
to the market economy. The market relations make the first
steps in Latvia. So we can not use the models that present
the theoretical directions in tae modelling of the inflation
in tha'countr.tsz with the market economy.

° The model that was taken as a basis to reflect the
inflation in Latvia is |proposed by prof. H.J.Jaksh,
University of Heidelberg, Germany (**). Three equations
describe this model. The first equation describes the money
demand, the sscond - the money supply, the third - the state
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'debt to the emission bank.

(1) IogP(t}-.n.ﬂulogﬂft)ﬂé.logz(t)m(th

(2) logM(t)=bo+bllogs(t)+v(t),

{3) S(t+1)=S(t)+P(t)D(L),

where P(t) - price index,
M(t) - money supply, . B(t) - interest rate,
S(t) = state debt, | " D(t) - emission. .

This model is not possible to identify in order with
the problem of absence of statistical datum in oficial
statistics. It is necessary to transform this model., Let’s
suppose, that bo=1, bi=1 and vftj;o, then from thé second
nq:ut.lo;u follows that:

(4) M(t)=s(t) § ;
Therefore, we have from the third equation, that:
(5) M(t+1)-M(t)=P(t)D(t)

e el k) |

H.J.Jaksh, Autopsie einer ?®konometrischen Voraussage,
Theorie der Wirtschaftspolitik, 89-105.

H.J.Jaksh, Die Inflationselastiztét des Steueraufkommens
in ¢~r deutschen Inflation von 1920/23, ZWS, 110.Jahrgang
1990 Heft 1, 93-113.
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Let’s summarize the fifth equation on t:
(6) HrtJ-au-rPftd)brt-m
Finally, the first eguation has the following view:
[7) p(t)=Aa+agzogrsu.(p(t-x;n(t-x;;j+a2::t)+uft;

The equation (7) 1is corresponded with the task of
1dant;1ficat1§n of. inflation process in Latvia. It is
necescary to modify the interpretation of indices. P(t) is
price index at time t. Since Latvia have not the own
currency and, therefore, Latvia have npot its own emission.
So, D(t) is the emission of roubles in Soviet Union in
1988-1991. In the period of 1988-1991 the interest rates
(3(t)) were practically Icqnstmt in Latvia. So we rspiac- this
variable by the exchange rates. ‘

K  Collected statistical information is presented in
the table 1.,

The results of the estimations are presented in the

equation 8:
(8) P(t) = 0.928 = 0.168 log(sum(P(t=1)D(t=1))) + 0.064 E(t)
( 0.1068) ( G.0637) ' ( 0.0071)

R*#2= 0.91203
DW= 1.7296

AE= 6.034%
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Year Jlnatb Prices index, Emission of roubles, Exchange rate,

P(t), D(t), z(t),

times bill. of roubl. roubl.

april 1.29 4.13 4.5
! may 1,13 -0.93 4
1988 june 0.8 - M 4
July 0.9 3.76 4.5
august 0.68 ~2.06 4
april 0.95 3.63 8

may 1.004 -1.55 9

1989 june 1TAE 3.48 9.5
july 1.12 2.18° 10
august 1.03 -0.2 10
april 1.26 LR B 15
may 1.29 0.22 16
1990 june 1.35 2.62 17
July 1.4 2,93 17.5
august 1.56 5.76 18
april 2.11 4.77 30

may 2.22 8.5 31,5

19921 Fune 2.26 18.74 30.5
July 2,14 19.87 30

august 2.32 17.13 32

The theoretical and real curves of prices indexes
are presented in appendix 4.

As it was mentioned above at this moment Latvia is
on the stage of money reform. So, we can use this typse
models for forecasting in the complex with other models of
national economy.
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LATVIJAR INFOEMATIVA SISTEMA "IZLIRTOJ DS -
J2LATDE -~ VIDR", STAEPNOZARU EILANCE UN
HACIONILIE EONTI

§ 1. InformatIvis sist3mas vispirlgs raksturojums

Latvijes informatIvE sistd¥ma "Izlietojums - iclaide - wvide"
viek veidota uz Latvijas tautseimnlecipes starpmnozaru astskalfu
bilandu bizes. K& nacionBlo kontu sastBvdaja starpucsaru bllan-
ces tabula leglist nedaudz ocitu formu un tiek saukts par "input ~
output” tabulu, ko tulkojam k& ™islietojuma - iszlgides”’ tebulu.
IoformatIvd sist@ma iekjaunjas nacionfilo krntu informativis sis—
t8mas sestiva un k]Ust v8l nozimiglika. "Input - output™ tsbuld
nacicnilajos kontos Jpkopota kva.iltatIva ekonomiskis statisti~
kas informBcija, kaem izstrEditas pirbaudites interpresdcijas.

RuaBjot V.jeontjeva vErdiem, starpnozaru blilanéu tabulas
ir bagites ioformBoljes moliktavas. Bet, lal ro tabuldm iegltu,
izdabltu ekonomisko inform¥oiju, nepleciefami metenitiglkde mo-
de}i, kompjUterprogrammas, kas roalizd matemdtiskus algoritmus,
© kvalificBtl letotdji. JAatzind, ks lIdsz Bin laikan Tatvijad
dBrgls un darbletilpigds .tumnun bilandu tabulas netisk
efektivi immantotas.

InfurmgtIvis elstemes izstrdds noviek BEEdE secIbBE: psar
pamatu kalpo starpnozaru bilandu tsbulas val ™i put - output™
tabules - ar Bo tabulu palIldzIbu konstrul matemdtiskos mode-
Jus - izatrfidl matenBtiskas metodes Bo-modelu informgtIvejel
enalizel - sastdda kompjliterprogremmas, kas lauj 3Is informs-
tIvEs avalles matemiitiskiis metodes realisdt praktiski ~ vie-
beidsot, sagatave kvelificStus sistZmas lietotdijus. -

Isi par tikkeo sacIto,

"Islietojuma - izleides” informloija jeuj izveidot daib-
dus ekonomiski metemBtiskus mode}us ki klasiekd V.leontjeva
"input - output® modela modifikBcijes, kas kalpo tis val citas
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eskonoalelag problimass izpEtel. "Izlietojuma -Izlaildes” tabulu -
apsliptds inforuficijas ieglfsnai izmanto arl ekonometriskos ua
optimizfoijas modelus. Kaut arl literatlrd atrodam llelu mode-
Ju daZ@dfbu "izlietojuma - iglaides™ informativajel analizel,
tomEr Litviju informatIviis eistliuas veidotijlenm bls jarada

- arl origingElas mrdelu modifikdcl jas, kas apraksta r¢ilo situli-
~eiju valsti.

“Iglietojuma - ixlaides"” matemBtisko modelu matemitiskid
enallze balstls galvenokirt us vektoru .n metrinu slgebrse re-
sultatiem un line@ru nevienhdfbu sistému asnalfzi. Sajd jomd
pasauld ieghti ievBrojemi rezultiti. Origin@ilss pieejas stras—
tes arl Latvijed Universitatd.

Mode}u matemdtirko analfzi praktiski reallzd ar speciilinm
dialoge re3imen paredzitim programmim, izmentojot Jirmac 184
personiliompjlterus. Seit loti dsudz Sespiju novatorismam. Ple-
mrem, paredzdts plasi izmantot grefisckos attélua, divu un tri-
Ju optimelitates ritériju kompromiss variantus n.o. Lalvijas
Universit&t® ir pladas iestrides Sajl joma. :

Visbeldzot, informstIve slet@ma tikal tad funkcionis efek-
tIvi, js tei blUs kvalifiocdti lictotEjli. Formilss instrukoljas
Beit neder. Tiks parakstIta Ipafa micibu grEmava ar refly Late-
vijas "izlietojuma - iszlaideg" modeli k& pilemfru, Irganizita
informativas sistimas lietotdjiu apmfsiva. Irforrativi sistima
tiks plesSi popularizdts uo paderite pieejams katrem Latvljas
ekonomistam, kis nodarbojas ar ekunomisko amallsza un Progno=-
288anu. MEs esam PArliscinitci, ka v& rezultdtdE bOtiskl uzlabo-
gles ekopomigko pEtijumu kvalitéte Latviji. ‘Isu.etoam - lg-
laides - vides" inforamicija pispilm sr faktisko m:nmuau
oit-a mu nodoua. Lok 1

Daudzreiz k& ekoanomiskas darbIbas hlukasprodukta o7
radas sirgi, kass bojE epkiErtdjo viai. ZPluvsdrpojuma no-
vorfana savukdrt var tikt uzllkota xE esunumikas
sastBvdala. 1970, gadf V.leontjovs klasisku "anpus -
oucput" modell papildingja tldial'di. ka trj& lsvvsra
arl @sirgu ratands ur novérfanu. MEs Eo modeli ap~
einfjan k& "izliatojums -~ izleides - vides" modeli ("io-
put-ourput-environment” ), TeorStigki Bis modelis tiek = knigi
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potits. Tomfr faktiskd mcdela ¥one rufsanei psgaldin Triikst
statistiskfiy ioformfcljes. TApfc viepirms Jidizveldo sistiéma
"izlietojums - .zlside™, paralfli riginot teorftiskfs un
praktiskfs probolémss, kas saist@is er sarpu refands un novér-
Sanes ekonomi ke “nformEtiku.

Mekroekonomisks enallzu ar icformativis gistEmas “"izlie-
tojuce - iglaide - 7ide™ palldaibu tissiskas valsts valdlbal
ir k3 instruments, kss dod iespBju lzzinft poterciiElis vautsaim-
nieciskiis un ekolofiskis sekes tEdel val citddsl investiciju
un nodokju politikas varificijei, Br&jas tirdzniecIpas lzugi-
pai ,milicEro izdevumu, gala produkta strukthras, tehnolofijas
warifoijai. Var vartst sekas, ko izraisa ceni un ienfkumu sa-

" miru izmeips, var veikt t& saucamo energdtisko analizi, nodar-
binitIbas progonozébanu un rnsul!-‘faau. budieta furmfanss anallizi.
Ridards Stouns (Richard SBtone) - ievirojams anglu exonscnists,
viens no An0 naciondloc Xontu sistémas radIlvajiem rekista [l
"Rksistd gandrIz val neierobefotas izliatojuma - izlaides tabu~
lu izmantofanas un egnalXzes iespijas, sf@kot ar loformicijas
vikienu par rafotenss sist@mas faktisko sv@vokli 1fdz aurki-
niea, kas saistls ar prognozda un programmu izplldiSanu”.

Latvijas informatIvas sistémas "Izlietojws - izlaide -
vide" koncepcijas Jzotrfdd principiili izmantotes gramatas
(1. £21, (3], @), 551, [6) -

§ 2. Bistémss rEditi;u reksturojums .
X§ jau teikta, ioformatIvd slst@ma tick veidota, immsnto=
Jot Latvlijas starpnozaru atskaites bilances. Jo valrsk c&du
ir, Jo labik. TdpSc pirmas kirtim informatIvaj™ sistimd fi-
guré visi ekonomigkle r&#dItijl, kap sustopaml bilancd vai
tletl :I.uﬂinﬁ. no biianges datiem. Isl apliikosim starpnoza—
ru bilanci. z
: Npciorilds ekonomikas starpnozaru bilance savi bOtIbE ir
statistiskas agregitas informlicijes kopums, kas izvarstd veida
tavtsaimniecIbas noszaru griezux™ atspogule produkeijas ux pa-
kalpojumu refoSanas, sadaliianas, pat&rfSanas un uzkrifanes
sakaribas. Starpoozaru bilanc® atspogulijas abl atrazofanss as-
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.pekti: materi@ll vieliskeis t.a virtIbas. Izékir atskasitea un
plina (prognozes) bilances. pilencea ver bt sastEdItas natu-
rald igteikem& vai naudes iztelkemB. Kaut +rI naturdlajam bi-
lapcEm teordtiskd sind ir virime priek¥roeIbu, tomdr princi-
piilo gritibu d¥}, kas rodas. defindjot tIrfis nogares un Vicot
informfciju, passuld galvenokirt lleto bilances naud.u izteik-
sub.

StarpLuzeru bilandu teordjs piloveidojes. Tiek alatld:—
tes bLilunces, kurlis nozares nav tIrds, tas ir,bilancd figurd
nozeres, kas islaii veir@ku veidu produkeiju. Citiem vardfem,
né tilkri matemitiskds ekonomikas teorijs, bet ar® bilandu sa-
stBdfsangs praked iet no V.leontjeva modela uz DZ. fon Nei-
pane modeli.

Bvarlgl atsindt, ka,izveidojot informatiIvo sisti@nu, tiks
izmantotas tEdas starpnozeru atskaites bilances, K&das Latvi-
Jes Btatistikaes komitejs pledHvdEs. Cik kvalitativa ir atskai-
tes bilance, kBdg ir tis nozaru nomenklatlira, kidi radftdji
tajB atspoguloti: cik slki strukbturiz¥ivs gals produkts, cik
glid - pievienotd vErtidba, tipat tas bis informativajd sists-

-md. Badarviba starp informativds sist@mas lietotdjiem un Sta- -
tistikas Komiteju pemaziém novedIs pie kvalitativiaku bilanfu
sastBdlienss uo liIdz ar Yo pie vErtIgakas informatIvas sletd-
mas. z

! 1. tabuld shematiski attdlots starpnozaru bilance ar tI-
ria nozarim naudas izteiksns. Sgj5 tabuld un vElBkajas formu-
las ar simbolieu apefmdti 284i ekonomiskie pamatradTtEjl (ku-
ri, saprotams, Tigurd arl informativajl sistémad):

i, 2, <.y 0~ tiro tautsolmniecibas nogzeru mumuri (kodd);

1, 2, «ssy, m - galae produkta izuaatobanas timkaionllo pozioi-

Ju pumuri (kodi); .

1, 2, eesy, 9 = jaunraditis vErtibas, kas plevienota apstrBdas

regultdtd, kategoriju nuourd (kodi);

Ry i-tds nozares produkeija (pllnd mduknida Jeb pilod ig-

laide);
= i-tEs nozares produkcija, kas izlietota J-t@s nozares
Pprodukci jas x5 izleideiy



1, tabula
Btarpnozaru bilances vispirIgd shtma A

m:ﬂs- ‘ Nozares - raZotdjas ; Gala -produkts ;;igﬁgzga
produked ju % i T Xop&
izlieto 1 2 ven J n.o! n.- o tnh k aow o
1 Xy Xia aee x’l;j ser  Xgo Yyp e ¥ ccr Fin Xy
2 y 121 x22 oo 12.1 “ew xan 321 “ne Jzk can J'am xa
L 1ee 1 1 kvadrants s II kvadrants
i g xil 112 oo xij ST, Iin J’il e yik ces yim xi
LR R LR} o089 .
a Xy X e Xpgoeer X, Yp1 *** Ypx e Fpn X, e
k 0
' 1 'V-,l "Vm see Vl Y v 57
-~ it p r ’ J in . o |
] lggﬂ e see A III kvadrants ;
g9a P v v, v v
LR R LN )
:,55 bl p2 jib PO -
s ’p e L]
gg Q "41 qu aee ng ane vqn
Suraizotd %
produkel ja
kopi! x x, meo Xy wes Xy
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Ty 't 1-t8s nogares gala produkta lielums K-tai funkcionalajai

pozlcijal; = -
Vo3 = p=tls kategorijas plevienotdis virtIbt ; lielums j-tE no-
zarf. \
P8c bilances definicljas
Xyg #Xgp # ene +Xgp F Fyq P ocee b Yy =X (1)
X134+ ¥ sxs ""nj*"l:|+ ---+-_?ajnxd (2)

1, i€f1, 2, aees 0 .
No tabulas 1 apr@iinimi:
X, + X5 + ase + X, =3 X = serazotds produkci jas un pakael-
pojumu kopBjais apjoms (naciond-
: lals kopprodukts); '
Xy # Xgo 4 ees # %3, =3 X; - i-t@s nozares svarpprodukts;
Y5y Vg ¥ ees Y, =t ¥y - i-tEs nozares gala produkts;
VigH Vag toees ¥V e “;j - j~t@s nozares pievienotd
A~ (jeunradivd vartiba);
vpl + vpz *oeee 4V =3 '\rp - p-tas ]:atefozi;iss plevienotd
(JaunradiItd vErtiba);

fa s i -
z :Z Yyp =% §y = tauvsaimnioecIbas gala pro-
i o dukts;
L
= E = vpj =3 v = tasutssimnlecibas nosaciti
= /-.

tIrd produkcije (bruto iek-
E8jeis produkts).
Vienosimies par &f8diem matenitisksjis formulds lietotien
epeInBjusies uo terminiem: :
) X . e x,)" =t X - piluas izlaides vektors jeb pilud
izlaide; .
v
Gl Jo wrs En)q" =3 I = gala produkcijas vektors jeb gala
: produkts; =
=: V - pievienotBs virtibas vektore jeb
: ‘pie ;ienovd vErtiba;
“11 Xyp wen ;mJQ =3 11. - i-t85 nozsres produkcijas
- sterpizlisvojuma vektora;
} iy
(xla x’d; .e's an) =3 x.a - j-tas pozgres orodukcijas x

~ -~ ~ III
(v]. ?a wew vn)

]
izlaidel nepiecisfamals ua pie~
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tieckarais tIro mlizaru 1, 2, wsss,
n produkcijas vektors;

Qg Yyp ve» Jm)"r =1 ¥, =~ i~Ths nozares gala produkta
fuckcionfld patéirins vektorsj

(:u Yogp eee ’“)& =i !.k - gala produkta k-tvds Zunkcionid-

X 1%s pozIcijas vekbors;

"pl vﬂ svee vmf =1 vp. - p=-tfip katsgorijas plevienotis
virtibas vektors;

“lj 724 s 'q.‘.l)! =3 ?.:j - j~t3ic nogares pievienotds vir-

A tIbas vektors.

§ 3. Informativés sistémas struktlra, modelu raketurojums,

Ho vienBdIbas (1) izriet, ka

ag,x, + a5 + eee + By Xy T Y P oeee T Yy = Xy (3)

1 =1, 2, «ev, B}

kur ‘id im "13 / Xy = tiesd izlietojuma koeficienti, ikas

pardds, 2ik atskeiltes pericdd mal—
Baja 1-tEs pozeres produkeijs, kas
tiek izlietota, saraiojot )J-tEs no-
zarss produkciju vienss naudas vie-
nibae vartIba.

Matrica A := (a J) ~ tiedd izlic jojuma koeficienty matri-
ca jeb tehnologisko koeficieatu matrica, 8o jtdziedu ieveda
Nobela primijas ekonomiki lauredts V.leontjevs. Vips ar prak-
t.skiem apr@idinien plerddija, ks koefiolenti a, . piw mosa-
cijuna, ka pemalnds produkcijes censs, ir relatIvi stavili un
reksturo valstl izmantoto teboologiju.

Matricu formi viendd¥bu (3) var pErrakstit S!.d.is

u+!.]_+...+x_n.x Jeb- AX # ¥ = X. (&)
No (1) izriet arl sekojoXa vieaBalba:
011*012"'.'1‘“12*611‘- e +du-1 (b)

i1s1l, 2, see, A} ° =
kur °id i= xi:l i Xy = i-tds nozares produxcijas starp-
patirigs sadslijuma koeficientd;-
Qy 3= Yy / X = i-t&s nozares gala Produkeijas
Badal!dm koeficieati.
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‘Usllkojot vienfcfbis (3), (5) simbolus Xyr Jgo 8540 cu,
d;y val da}d 0o tiem kB melulgos, legDetam klasisko "izlieto-
juma - iplaides™ matem@tisko modell. Modelis (3), (5) saista
pilno igleldi un gala produktu, tApEc O Sauc par pi.l.naa iz-
laides un gals produkta bilanci.

Ipaél svarIgs ekonomiskds analfzes objekts un 1Idzeklis
ir matrica 9 = (I - l}‘l ~ pilng iglietojun: koeficientu

matrice.

Ko vienddfbes (2) izriet, ka

01 4%) * Sp4%; + e 40 X, + "l;j + aew 4 v = xa (6)

J=1, 2, «ssy B}

nLaT.ZJ‘t---‘f.nj"'.ld‘!‘on-*‘qa-l (?)
3 e B
o - iy Bt

ArI vien@dTbu sistimes (6), (7) ver tikt uszllkotas K& ma-
temBtiskie modeld, ko izmanto cesu wn pievienotdis virvibas iz~
malpu pELIjuros.

UgrekstItds sskarXbes ir informdtIvie sistimas modelu pa-
mats. PELEK lespBjani daudsl papildin@jumi un modifikdcijas.

" T8, plemBram, ble#i'lieto nozaru jauvdu ierobezojumus. Ipabu
interesi lsreisa primiro faktoru - darba, kapitBls un zemss
pilod izlictojuma‘koeficientd. Pasaul® srvien pledik listvo di-
naniskos "input - output” modelus, kad aprikina prognozes bi-
lances veirdkus gagus uz priekdu. Te lespijamas dedfdss pis =
ejes:piemBram, investIcijaes ismsina jaudu Limitus vei inves-
tIoijas immaina tohnologiskos koeficientus (teiksim, ensrgo-
ietilpIbu k#dd no nozartm), Latvijd acimredzot ektudla ir bi-
landu prbgnozésana inflicijas apstdkios. Baé! gadljund struk-
tirmatrica 4 = (&, .,) maiofs ne tik dauds tehnologijas izmai-
pu da], ki produkclijas ocenu struktlras izmainu dé}.

K& darbojas informatIvd nat!u.-?

Visparlgl runajot, infor_atival sist@mal ir divi darba
relimi: doths bilences pEtilianas refIms un jaunas bilances
sastEdf¥enas re¥ims, kad dalu ekonomipgko rBAIt&ju lietovdjs —
eksperts isvada bilancd ki dotus vai paredzamus,
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Dotas bilances ptuééhas reifme peredzfte Grtam darbdam
ar "izlietojuma - izlaides"™ (un arI vides, Ja viks ssgatavo-
ta informfcija) bilances tabulu: apskatIfenal, izdrukail, tie-
Biem daZ&du ekonomisko r3dItdju aprékiniem. 5I reiima izvei-
do¥and pav lielu matem&tisko problimu. Izejot no dotis bilan-
ces, Seit jElzstr3da bagitigs eprifindmo ekonomisko r&dIitaju
paraksts, aprEginfitanas formulas, grafisks attElu serasksts,
JAatzInd, ka dotBs bilauces pitlianas reilms praksd ir lotd
noderfgs, tas jauj ekonomistem viegli kontsit3ties ar bilan-
ces informdciju.

Prognozés bilances sastidliBsnas reflims komplicEts no
matendtiekd viedoxla. Isi par BI reZfms bUtIbu. Visi bilancE
figurdjotie rEaTtdji un arf no bilences izrékinEmie pEATLEJL
tiek iedallti konstentos, dotos (tie gemtl val nu no atsked-
tes bilapces val arf tos levada eksperts) un mainfgos (vos
izmantos balaugfEanel). IespBjani tris gadfjuwmi. Pirmais:
dotie rdditaji balansd¥anu padara meiespdjamu. "Tuks3i kope",
ki piepemta teikt matenatiksd. Otrs gadljums, reti sastoperals,
kad nesindmie radftdji belensfjot eprdiinami viepnoziImigi.
Tiek apréyindta atbilstofd bilance. Tredais gadIjums, vigti-
PiskdEkais: dotiem ekonoamiskajiem rZdItEjiem atbilst bezgaligl
daudz brivo r&ditaju virtIbu, ar kurfm bilence pesviv. Xodss

_ probléma, kures vErtibas 1zv¥l@tles. bejd gadljumé nezingwo
rAdItaju konkretizBcija, sast@dotu bilanci, tiek izdarita ar
simplekss metodi. Nezindmo rEdItdju virtIbas tiek konkrotizf-
tas td, lal pastavBtu sabalans®tiba un tajd pafs laika noradi-
tA kritoridld ckonomlsk® rEdItdja vdrtIbs bltu optiuila. fie—
nErem, sterp alparxgamu igv8las G0, ar ¥uru nacloni@lais
kopprodukts bltu maksimils., Vei arIl iexiZjasis produkss bltu
makginfls, Dafreiz minimizs darbs summBro izlietojumu. Var
minimizét izlietotds energijas sumufiro cenu, Seit neplecicia~
ma laba optimiz@cijas metoZu, simpleksa tehbnikas izpratne.
Jiprot aprdfindv kompromisa varianti, kad tiekh gemiti vars -
vair@ii svarfgl critdriji. Matemtisko apré¥inu rezultita a-

' J8 situdcijl par8dds jauni ekomomiski r@dItdji, kes sssaucss

af td@ sauktajdm Sou cendm jeb dublajiem novErtIjumism, ko le~
veda Nobela prémijas lauredits ekonomikd L.Kentorovids.
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Informativd sistéma paképenisiki jJApilnveldo, jBbagivina.
Informativajd sist@md saglabiijas visss lepriakBfjo gadu atsksi-
tes bilances, t8s katrl lesika 3rti izmentojemas aprfkinos un
vartZjumos. Tiek kréts arl daiida veida papildu’ ' informicija.
bodelu sist®mg tiek peplldingts ar ekonometriskiem progooiu
wodejien (nelinedriem), kas Jauj vértst ekonomisko »BATEju
dipomiku. Lkvlogiakd grdvok]as model@dand, pieméram, pilnas in-
formicijas trikume epstdklos var izmastot pasaul® pazIsbamo
Solou-Strgma ekonomiski ekologiskd lidzsvara modeli {6]
"Izlicto'uma - iglaides - vides" informativa sistBma organis-
ki, k5 svarlga sast@vdsla, ieklausies "Latvijas nacionElo
kontu informativejd sisttuwd",

8 4. InformatIvas sist&mas prakuvieko pielietojumu zokstu-
' rojums i
4.1, Bkonomikas izmaipu struktfranallze
“lzlictojums - izleides" matem3tiskais wodelis un ar to
salstitd informatIvi sistiaa ir efektivs starpnozaru sakaru
suallzss lostruments. T¢ var lzmentot gan atskaites bilances
ansllizd, gan prognozes bllances anallzé. Ja informativaja
gistEmE devaditas starpnozaru bildoces vismsz psr diviem lai-
ks pericdiewm, tad iespdjama slr.onoaikua strukslras izmaigu -
ml:za.
Filads izlaides struktlrd nobides iespBjemas tris galve-
0o foktoru dB}:
1) vehnologijes immsigu 4&};
¢) gala pieprealjums nozarw un funkcion@lds struktliras iz-
melpu 4d};
3) daséidu nozaru produkecijes cenu seméra izmaigu d&l,
Leai novEérstu ceau faktors ietekmi, stargnoszeru bilancl
pArrSiine pasvavigde ceris.
Pi:l.nls izlaildes vektora igmaiga, p@rejot no vazes gads
ug 5ad.u &, dzsekds ar formulus
¢ = %p =B Xy -BI = (ByYe "scxo)"’wtlu‘b ot
kur: pimu.- aaahit&lais lebaj&@ pusd perdds pilnds mlaidea
izusipu gals produkta izmaipu ¢T], otrs saskaitBmals - teund-
iogajss izmaigu ds]. ;
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Produkcijas imports ietverts gala produkts sastiv, pls-
mirem, Xa ¥ .. T5pGc teiktals attiecas arX, plemBram, uz pil-
nds izlaidus vekvors X izmaipu analfzi, ja main@s produkeljas
importa vektora ¥ , struktlra.

Lavvijas apstéklos lielu interesi izraisa tautsaimniecI-
bas bilances izwaipas cenu strukillcas varifcijas dél. Tapsc
Jéveic dubultanallze: pilnds dzlaides un gala produkta izuai-
pas reflo rafotanas apjomu izmaigu ietekmd un So pau radltd-
Ju izmeipnas cenu izmaigu del.

Aktudls ir jsutijums par tautsaimniecibas vilances per-
Surbicijam, kas rodas valdTbas politvikas d¥], plomBram, vei-
cot pas@kumus genu liberalizifeni, i.edzivor.li.‘lu iengkumn re-
guidlend, nodokju sisténas veidofana, budZeta veidoDand. ka-
tomatiski katrs £8ds ekonomiskds regul&Zznas akts stapogulo-
jas starpnozaru bilancE ki t3 vai cita ekoromiskd radftajae
determingSana (iespBjand EI radItija inﬁama viek limit&ta).
+ie Tem rodas jautEjums, vai iespfjama sabalens@ta bilance
un kdds & bls. Sados Jauvajumos Latvijas informstiva sisté-
wa "Izlietojums ~ izlaide ~ vide" ir neatsverams pallgs.

4.2, Nodarbindtibas prognoziBans

rasaules praksd sastopemi plemdri, kas réca seknigu
“izlietojuma - izleides" metodes pielietojumu ne tiksi caziddu
tIri ekonomisku problimu analfz8, bet arf socizli -ekonomisku
parBdfbu anallz€ (piemBram, darba resursu izmantofenas anall-
~8, ekologisko procesu analIz@d u.c.). Uz Eo virzienu attiecas
arl pdtIjumi par ekonomikas militarizdclijes ieteimi uz aaclo-
n#lo ekonomiku kopumi.

Nodarbinatives prognoz&sand galveno luku eu,zl! darba tie-
EF izlietojuma koeficienti un darba pilng izlictojimas koeri-
clenti, kas perfda darba izlletojumu uz gala produkte vienZbu
©aja val ocitd nozard, "Izlietojums - izlaides - vides"™ modelis
lau) izr8kindt pilnd derba izlietojuma izmaiyass visds nozarés,
Ja notiek t3das val cit@das izmainas tehnologi,id, piloajE iz- '
leid8, gala produktd, produkcijas importd un exspozr.a Xuras
Bgvukdrt lzraisTjusi k&di deilSki cBliopi.

£8j3 sakaribd jamin plabi pazlstamals t& esuktaie peons



- 08 =

tjeva paradokss: ASY ekoncmikas enallze ar metodi Tizlietojums
= jzlaide"™ negeidltl atkldja, ks &SV importd relativi kapital-
ietilpIglku produkeiju un eksportd relativ’ darbletilpligiku
produkei Ju.

%.3. Ar3jas tirdzniecIbas amndlIze. KookurSjoia un nekon-
xurdjofa jmporta varifciju pitIijumi
Starpnrzaru bilenc® uzskatimi stspogulojas dzZfde veida
produkcijas eksports un lmports. Importu var iedallt konkuri-
~ jofajd wa nekonkurdjo¥ajd importd atkaribs no td, val dotie
produkti tiek razoti valstl val neviek raZosi.

NexoxkurdjoSals imports ieiet nozaru izlietojuma sastivE,
bet gadljumi, ja tas ledet arl gela pieprasijumd, tas atspogu-~
Jojes-k& kolonna gale produktd. Aralofiski veidi tabuld paré-
a%s arf konkurdjofais imports. Toudr Sejd gadljumd modelésand
rodas saresgIjumi, jo tZdu pafu produkcd ju raZo arf velstI.
R.Stouns [1] min vairfkus pep@mienus, k& modell atspogulov
xonkurgjofo importu. PiemGram, konkrita produkte konkust jo-
fais imports tiek ieklauts &I pade produkta raZvtija izlieto-
juns sastivA un pBc tam sadaillts ki 5Is nozares produkts. To-
m@r, k8 avzIm§ R.8touns (1) , Br§jés tirdzniecIbas ripigikiem
pEtIjunien tirdzolecIbas sektoru nevar uzllkot %8 vienkdris
“izlietojuma - igzlaides" modela sast&Evdaju. Svarigs nowlue ir
Jeutdjuniem, kas saist@s ar importdto uun eksportéito produktu

novErtEjunu. AttIstItajis velstis Bsj@ joma uzkrita bugi-
tIiga pleredze. 'Jﬁau:n!. £a produkcijas novertibauas Jautiju-
ni izlet &rpus informatIvds ..stimas "Izlietojums ~ :leaide -
vide" veidotiju kompetences.

4.4+ EnerAfitiska anallze

Pasaules praks$ plafu isvaribu guvusi "izlietojums - iz-
laides” patfjumi, kuros tautsaimniccIbas fuukciondkens apifi-
kota no energijus izlietoBenas viedokla. £5da pleejs iezuvuei
nosaukunu “energstiaki mltze" T8 aktudls arl Latvijss Re-
publiksi. 213

J& starpnozaru bilancd ir dati par visu nozaru tiebn
energoietilpibu, ted lespfjams aprdyindc energeletilpIou uz
gala produxcijas vienIbu katrd nozarf. Vapr petIt, k& pilno
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enersoietilpibu ieteknd T3 vai cita tebnolofijas izmaine, k@
sumn@re energijas izlietojumu ietekmd pilnds izleldes varid-
ecijas, gala produkta varifcijas, eksporta izmaigas, luporta
izmaiyas u.c..Bner#3tiskds analizes metods visefektIvakd ir
tad, ja ir sss energijes deficIts, XA arl gedfjumos, kad
energijas ilzlietojums ir rafo¥anas iumaksu galvend kcmpsnen-
te. Balans§jot ekonomigkos r3dItdjus, eneriijas summBro iu-
lietojumi var uzilkeot ki optimalitdtes kritériju, kuru mini-
mig. Wi

4,5. Amortiza@cija, investfcijas un ragobanas jaudas

Gan rafiofenas jaudu saglabisansl, gan to pelielinieanal
nepisciecani kapitZlieguldfjuni, TomBr Eo0s xapitBls izlieto-
Juma veidus apliko atsevibyl, Jjo parasti rafofanas jaudas sa-
glabdt censas visas nozares, bet :]uudu palielinsbana rdgiEdas
nozards lespdjara dai@da.

Jaudu saglebffand  dz8kir izdevumus kapltdlajam un te-—
kosajan remontam un izdevumus ilek@rtu nomaipai. TRAEJHEAL eko-
nomlkas rekunar.rukcidah pericds amortizdcijus d&d;.iunam Ja-
pielet padzilingti, novﬁrt!;}ot izdevumus iekErtd romalogd, Jja-
cenfas levErot ar® faktiskis nomaipes termigus.

InvestIciju wn razofanas Jaudu pleaugune models&sna no-
ved ple dinamikas “izlietojuma - izla.des" modell. Exsist®
'aaiBdl papBmienl, kE saistit investIciju apjomu ar jaudas
pieaugumu, V.jeontjevs [2] konsekventi 1i¢stijas par to, kKa
var lietot THdu L8dItEju ki kapltilizlievojumu kosficlentu
matrica. Vige pétIjuni apstiprivijusi, ka kapitalizlietojuau
kosficieati ir relatIvi stabili ekonomigkir raditdji. Lilsu-
prat, Letvijas spstikjos nozImIgdke davestIciju istelmi us
Jaudu plegugumu tanl val citd nogard var vertdt ar ekspertu
metoaEn.

Spriegot pﬁc literatliras par "izlietojums - izleides”
analfut f{1)-(6]} , maz pEtivs iespija vErtdt Jehnologisko
kosficdentu izmaipu Kepitalieguldljumu rezulvatd. ideaéran,
K&, novlrzot Kapitilu noteikva merka sasnivgBanal, seuszivia
ecaergoletilpiva tds vai cives produkcdjas razoSecal?
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4.6. Saspiedzamo raZobanas ra&dftdju apgabsls un t& pa-
pladinafanas izmsksu ekonomija un raZosanas attis-—.
tiba : ¥

Matengtiskd zipl kompllcFtiks ir uzdevums par sasniedzamo
rafofauas ridIitdju apgabala raksturojumu un I apgabals pepla-
Bindianas iespdjZn Doteiktd virziend. Froblimas bitiba ir seko-
Joia. Pieper im, ks mBs izvilamies trIs Ipaii averiygus nakro—

" ekonomiskus ridItijus, kuru pieaugund (vei samaziniZanid) esam
vitdli ieinteres@ti. Tant paff laikd daja raditdjue tiek uzll-
koti per relatIvi briviem, tas ir, tiek noridIts pielaujameis
to izmeipas apgabols. Rodas jaut3jums: ar LEd&m briveo meinigo
vErtIbEm pastdv bilance un triju krit@rijrEdftdju vErtibss ir
muns visplepemamGkds, k&ds vispir ir triju kritérdjraditiju
Basnlodzemo VErtibu spgabals? KEdda ir BI apae,abala Farato
erfektivo vértibu robeZa?

TELrEk var p&tit, kB mainlsies Pareto robeZa, ja izdvdas
ekonondt lzmaksas, plem@ram, lzdodas ekonomft energijas izlie-
tojury vai darbs iszlietojumu. Vai arl, Jja izdodas palielindt
rezosanas Jjeuvdas. Var pEGIt, k3 sasnlegt vElamo punktu kpité—
rijtelpé ar vismazEko kapitéla izlietojumu. R.Stouns [1] min
Sog pitIijumus kA Joti perspektivus. Linedru nmeviendadTbu sigté-
mu dsudzkriterislfs enallzes metodes jauj 5&dus ptIjumus sek-
mIgi veiks,

4.7+ FrimBro faktoru -~ darba, kapitila un zemes tiesi un
pilng izlietojuma kreficienti

Starpoozaru bilances trefaji kvadrantd@ nozaru griezuni
parddfti jaunradfitds produkeijas elementi. Trefajd kvadranta
atoeviBkds rindas par@dfti neciondid iendkums komgonenti:
darba alga, pelpa uo oiti iendkunl, netiefie modokli,kd arl
amortizdol ja. Rietumu ekonomistu interpreticijd tIrE iendkuma
elépentl tieck traktZti k& rafoBanas faktoru Ipafnisku atliczi-
ba. Starp prima@rajiem ratofanss faktoriem parasti min darbu,
kapitilu un pemi. 4t1IdzIba: algs, procents un. rente. leviro-
Jot primBrv Zfextoru limivus, k& arf raZofanas jeudu lismitus,
"izlistojuse — izleides” modela iuformativajd analIzl parasti
izmsnto linegrds yrogrammizanas metodes, kas roalizétas dialoga
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fornd ar kompjluera palldzIbu..

4.8, Pezoganas un patdripa finensu proporciju Drognoze.
rrodukcijas vértibas izmaipae; darba algas, nczaru
iercdkumu, republikas un viet8jo budzetu p.r.'osnoza
inflacijas apstiklos
Ipaii jEekcent® “finansu uzdevumi", kas rodes ekonomikas
struktlras un cenu struktiras streuje izmainu laikd. Kod cenas
pieaug desmitiem reifu, bileuce principidli izmainZs. Bvarigi
ir skaidri saprast, ka,lai kidas nebltu ekgogdno mainIgo vEr-
tIbas, dzive pati sebalansfs endogdco maiunfgo vEirtibas ar ek-
zogfno walulgo vOrtiviEm. Rsalilitl viemuwdr pastEv sabalanstta
bilance, Xaut pan daireiz socidld 2ipé arsmatiska., "Izlieto-
Juma - igzlaides" modelis ir no visien ekonomigki matewdtiska-
Jlem modeliem vispiemBrotikais £adu krasu izmaigy modelffansi.
FienBram, ja mBs "izlietojuma - izlaides" modell, kus konstruBte

uz 1950, pada atskaites bilances biEzes, leviecotu alecI-
08 energonest ju importa rgditdjus no Krievijas, kidl tie bls
1992. gadd, tad modelis skaidrl parddItu, ki jimaina tautszin-
niecIbas struktira, raZoiscas apjomi un 1.3].1& tojurs, lal Lat-
vija var8tu izdzivot.

4.9, bkonomikes un apkdrt@jis vides mijledarbiba. Velsts
regulsfana piesirpojumu novér¥enas Jjomd

Heplecissama informdcija par dazlde velda ples&rpojuua
rafanos uz tds vei cicas produkeijas vienZIbu, nepieciefana
inforudclija par daZadas produkcijas izliebojumu piesfrpojuma
novérfanai. Tas Jautu konstrugt modelf "izlietojums - iglai-
de - vide", ar kura palldzIbu iespEjams veikt plelu piesar-
pojuma raands un novdr¥anas skonomiskoc mspektu snslizi,
V.leont :jevsi?] par@da, %& var seknIgi muvdeldt pilevienctis
vErtIbas struktlras igmaiges katrd no pozarfm tejd gadljumd,
kad nozarim Ga}dji jAmsksi par savu piesdrpojuwsu LikvidBis-
nu. LdelBkE probléma ir tvd, ka V.peontjeva teor8tisks koncep-
oija paredz naturilds bilances iimgntofianu, model§jot vides
plesBrzoianas un ples8rpojumu novérdarae ekononiskos aspeki-
tus, turpretf nellelas starpnozarv bilances ar Bripri asra=
66%3m nozur®m iespEjamau tikal neuduas fzbeikswd,
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§ 5. Latvijas naciondlo kontu sist@ma par 19%0. un 1991,
gadu '

Lieldkajg deld pussules valstu statistikd ievieats ANO
starptautiskd naciondlo kontu sistéma, kura raksturo produkci-
jes un pakalpojumu raZofinbu un' izlietoBanu valstl kopsakard
er £ineosu resursu pllsmEw (£o resursu veido¥anis, piardalifa-
‘nas, izlie.oEpnss u.c. procesiem) un gala rezultdta pardda
Zakuvisko tautas saiuniecIbas stAvokli valstil. Macionglo kon-
tu sigtemd atsevitkl purBdds tautas saluniecibas procesi
valate lekiéien® un ekonomliskie sskari ar citiEm valstin (mak-
afijumu bllante). Baskegd ar viencfanos  ar bierptautisko |
valivas fondu un resaules banka peSlaik naciondlo kontu sia-
t3wz tiek leviesta Latvijad.

NacionZlo kontu sistémas loas Latvi)a plesugs, samazino-
tles inflasijai un nostiprinoties Latvijas valfital, plemdsanm,
tai deglstot dalfju kouvertfjamivu wy redlus pirktspdjal at-
‘bilgtofus meigse kursus ar Groesju valfitam, jo tad finansu
stBvoklis procizdk reksturos arl tsutas saimnicelbas stavokli
kopuma.

No bi;u.,ajn FERB liacouaaﬁn tautas szimnlecIbas bllancéu
ngcion@lo konvn sist@na atBkiras ar bo, ka pEdfjE pilnlgdk
paridfta pakalpojunu rafosana un izlietoBana (ne tiksl t.s.
materiflie, bLet arl nemateriilie pakalpogumi), bet it gevibii
ar to, ka nacionflajos kontos daudz pilnfglk redzamas finansu
regurgu pllsmas; kuras Gautes salmniecIibias bilancds paradljis
tikai fragmentari. V&L viena Ipatnfba ir, ka Latvijes nscio-
udlo kontu sistdnd, atEgirIbi'no agriikajdm tautes sainmnlecIbas
bilencém, Latvijas leksiend not.iekoBajos proceses netlek ie-
skaitita PSRS (Krlevijas) srmijes, Arvalatu sttniecIbu un da-
Zu ciltu Ervalstu organiziciju darbiba, bet &£Xs abttiecibas fu-
rEdls k& ekonpmiskie sakari ar Govalstin,

Latvijas statistikas komitejas izdaritio aprﬁ;&.uu rezulia-
ti par 1990, uo 1995, gadu redgari pleilkumcs. Saraioti pro-
dukzijs wn pakaipojumi, tal skaitd raZosanas vajsdszIdam iz—
Hetots dald (starpoas8rips) vo jauaraditsa virtiba, cas galve-
nOXArt sartiy no ddrba samaksas ud wigfsumi Ze.pas Lbruto iek-
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&8jais produkts), redzami 1, plelikumi, bet nacionflo'kont :
sigtémas galvenie elementi koputd doti 2. pielikumd (par 1990.
gadu) un 3. pielikumd (par 1991, gadu).

~  BaraZotds produkcijas un pekalyojumu kopd&jeis apjoms sa=-
1IdzinBaBr cenads 1991l. gadd, salidzinot ar 1990. gadu, sa-
wazingjics par 2,3 % un faktiskaj@s cenfis bija 53 748 milj.
“rubju (cenas 1991. gadd, salldzinot ar 1990, gada viddjo 1I-
menl, pieaugusas 2,3 relzes). Visstraujik samazivnijusiss celt-
niecIba - par 40,5 % un maksas pakalpojumu epjoums -~ ps> 17,1
%, turpratl parGJEs nozarfs samazinifands bija neliela, plenmd-
ram, rlpniecIbd par 0,2 #. Min3td samazin@fSands izskaidrojama
galvenokidrt ar teutas saimniecibas parkartol anos no sociglis-
tisk@s plénsaimniecibas uz tirgus saimniecIbu, ki arf ear te-
ritoridlés darba calffanas sebrukumu bijubajd FERS.

hozares eprEkinatas pic starpteutiskis klasifikiécijas,

kas atiEkirgs no 1Idz Bim lietotds. TE rlpniecIbd nev iesliégta
koksnes leguve meZos, zivju nogzveja, slektrostacijes, Odens-
vadi, maiinu remonta derbi u.c. SI produkcije pardalta civis
nozarSs. kaksas pakelpojumos ietvsrti transports, sakari, re-
monta darbl, komundlie pakalpojuri u.c., no kuriem daja agrik
vispar netika lesl@gta xopdji produkcijes un palalpojumu gp-

* Jomd jeb t.s. materidlajd raZodaund (saraZotaji sabiedriskajs
kopproduktd). Tapat agrak tur neieslEdza t.s. bezasksas pakal-
pojumus, kas naciondlajos kontos redzaml atsevifia nozaré un
kur galvenokirt ietilpst no valsts 1XIdzekliem uzturdtas izgli-
tIbas, veselIbas algsardzIbss, zindtnes u.c. iestddes, bat no
1991. geda beig@m erl Latvijas vslsts alzsardzIbas lzdevuni
(pakalpojumi). il

Sakard ar sarazotdis produkcijas un pakalpojumu epjoms
samazinaBanos samazindjus8@s arl th sastiévdalas - starppatd-
rigE (per 6,4 ») un JjaunradTta vertiba jeb bruto iekfdjais
produkts (par 8,3 &), kas liecina par Latvijus tautas ssim-
niscIbas potencifia samazind@sano: 159l. pedd un noveda arl
pie iedzIvotd@ju daIves limepa pazemlnfidan@is. Bruvro iskIfjeia
produkts atskiras no agrik lietotd naciondld lenikuma galveno-
XK&rt ar to, ka tajé bez materiilds ralofenas parddfs arl



- 1080 =
izg ItTb3, vaselibas alzsardzIbd, komunflajd saimniesIli u.c.
.5, nemateridlo pekelpojumu nozarSs jaunradTtd vaErtiba, ki
arl visu nozaru pamatfondu nodilums (amortizdoija).

kingcos 1. plelikurd redzamos tautas salmniccIbas proce-—
sus peredzits slkdk un plabik atEifrét augstdk minstaji pati-
riga un raZofanss (Input-output) tabuld, kas arl ir viens mo °
galvensgjien nycionflo kontu sistdmas elementlem un pamatos
atbllst jau 1Idz 8im Latvijss statistikd un prognozESand lie-
totajem ekeanomiski matemAtiskajam modelim - starpnozaru bi-
laoncel. Tas ldues konkrdtik analizft tautus saimniecIbiE aoti-
Kub0s procesus un sastddlt Latvijas taeutas saimniecIbas as- *
tistibas prosnozea.‘ruvékais milsu uzdevume Eajd sakaribd ir
Latvijes 1990, gede starpoozaru bilances, kas sestaditsa pac
padomju metodologijas, péErrékinsisna atbilstofi starptautis-
kajal metodclogijsi (cenas, nogzaru klasifikicija w.c.). Bis
darbs v&l nav nobeigts.

Waclonglds konvu sistémas gslvenie slementi kopumd (2.
wa 3. plelikumi) vispirms redzaml sadalijums starp resur-
siem un to izlietojumu. Tie ssvukirt tElZk delds starp na-
clonfile ckoromiku (Latvijas tautas sai_niccIbu) un &rfjiem
ekonomizkajiem sakariem (aile 8 90). PECEjos var izdallt
erf atgeviiji t.s. maksdjumu bilsnc@, kur par8dds apoaiza
ar produkciju, pekelpojumiem un finansu resursiem (gan ar
bijufc PSRS, gan ar citim valstim).l)

ligcivnElEe ekonomikas iekEiend parddis vairiki tautas
gainniecibas sektori:

- pajseimniccivas, t.i.,iedzivotEju lendkuri un patdrips,
lenkaitot tlem individudli plederocios UZPGDUMLUE U.C.
gainnieci sko darbIbu_(aile 8 80);

~ uzpfnuwsl, kss apkslpo m@jssimniecIbas (aile & 0);

- valdIba, t.i.,valsts un paivaldIbu budzeti u.c. valsts

D Vislavak sd tzs 5 90 datus var izmantot maksijusu bllauces
tekofo kontu sastAdIifanal, turpreti BIs bilsnces Xapltilu
kuntd Ar vajedzige sikiks atfifrdjuns, kuras ux ailes & W
datien view nepistiek, bot popllaus jisastids t.zo, liouosu
konta (C6), kur: 2. un 3. piclikued dvtujd nacion&lb Xcntu

Elslénd ney lelvorts.

L
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soimniecisks darblIba (boz ssimnieciskd apréyiua uzpdmu-
miem), socidld rodrodin@Sana u.c. (aile S 80);
- apdro3ingZanus uzpimumi (aile § 30);
= kredit@Sanas uzpdmumi, galvenokSrt bankas (aile S 40);
~ ske® ju sabiedrIbas un uEr&jlie alsts u.c. samniaoiak.ﬁ

apréying uzpbmumi (aile S 10).

Bez tan atsevibji redzams maksEjumu dala, kurus nav ie-
sp@jems sedallt pa mingtajiem sektoriem, galvenokErt apgrozI-
Juma nodoklis u.c. netiesle nodok]i, kurus maks3d raZotiji un
iesl8dz saraZoto predu cends (aile N 8). Atseviikis tabulas
ailés redzami arl predu un pakalpojumu regursi un to izlieto-
tana. Kopsunmas ailes kalpo tikal datu pareizibss kontrolei -
t&m resurses un to izlietojumd jEiszadk vienlIdelgim.

Kaclonglo kontu sist@mas tedbulas rindipds dots sadalIjums
pa kontien, kuros redzami daZfd! tautas saimniscIbd notiekofie
Procesi.

Nacionglo kontu tabulas augBEjés rindipas (konts £ 60 un
P 50) redzeams produkcijas un pakalpojumu eksports un imports,
ple kem eksports 1991. gadd bija par 2 797,5 milj. rublu jeb
38,3 » lieldks, kamdr 1990. gad® par 2,b » mazdks. 1991, gadi
aktIve bija k& Erdjés tirdzniecIlue Drodukcijas bilarce
(par 1 3Y5,9 milj. rublu), t& arl pakalpojumu spmaipas bilen-
ce (par 1 421,56 milj. rublu}, turpretI 19Y90. gadd aktIva bija
tikai pakalpojumu apmaipas bilance (749,8 milj. rutlu), bet
Bréjis tirdzniecIbas bilance bija pasiva (par 915,6 milj.
rubju). AktIVA pakalpojumu apmaipas bilance sasbiv galveno-
kiirt no prefu tramsporta (jlras transporta, tranzita u.c.)
pakalpojumiom, celtniecIbas un zinEtnes pakalpojumier -ki arl
no tOrisma - galvenokart sakaerd er biju¥is PSRS 1edzIvotdju
Latvij& nopirktejam patBripa precdm. Bez tam te ietiipst arl
Latvi}s novietotajem Krievijas karaspSkem snlegtie pakalpoju-
mi, tajé skalt& arl no virsnieku als&m I-atvijaﬁ tirdzniecIbf
nopirktis patv@ripa preces.

Rafolanss kontd (Cl) vedzaml daZi predu un pakal.pnaunu
rafofanas un pat@ripa procesi. Kopd 199l. gadd sarafots per
53 748,0 milj. rublu, kas sakrIt ar l. plelikuma datiem, Tal
gkalts saraZotd vértIba pirms nodoklu nomaksas bija 51 929,0
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milj., rubju, bet apgrozijums nodoklis W.c. raZotiju nomaksatie
un produkcijas cend ieskaltlitvie ncdokid 1 819,0 milj. rublu.

Redzams, ka 46,7 w» 00 sarazotajdm precfm wn pakalpojumiem
(25 (83,0 ailj. rublu) LWBl. gadd izlietots tukoBajadm razofa-
ngs vejadzIbam (starprst@riyem) pasd watvijd, et pEXEJA c_lnj.i
(28 665,0 wilj. rublu) veidoja JjasunrsdIto vertIvu (iekdfjo Jro-
duktu). kinGtals starppatirina Ipatsvars 1991. padd bija par
3,5 % naz@ks nekd 1990. gads, kad tas bijs 50,2 .

© N6 sarszot@s produkeijss uo pekalpojumiem (tel skaltd pa-
kalpojumu 25,4 %) lieidko délu (89,3 %) 1Y9l. gudd suraZoja
nefinacou wkoiju gebisdrIbes un 654, LT3 8 saiuniecisks ayrEkina
uzgBnuwni, turpretI kredItiestd@des tikei 0,7 %, apdroBinifanas
| ugplpuad 0,1 % uo individuilie Tpefuieki 7,5 %, kas ir daudz
mazik nekd avtIstitsjas zewds. Tomdr Lo nelielas positIves iz-
maipes, salidzinot ar 1990, gadu, kad nsfinsnsu vepfmumi sarsio-
J& BE,E % un indiviausile TpaXbieki 5,6 %.

I¢uomunu_veigorsnds kontd (C 2) rddzema finansu reésursu -
1okE8j5 produkta, %& arl toreiz V@l pastivoBo valsts dotdci-
Ju par pienotavEm nodoto pienu, lopkauvuvEm nodotajlem @ jlo—
piem u.c. (Zonts K 30), s@kotndj¥ ssaallil>ands darba samaksg un
#UCLELES nodro8inBisass magksdjumos (kKonts R 10), uzpémuny pel-
P& uic. sdkotndjos lepdnmumos (konts N @) un ncdoklos (konte R
20}, DLarba ssmaksei un socifilajad acvdroZingfensal Latvija 19yl
gadd izlietojs 42,7 # no viss bruve ickfEja produkta, kas bija
nazik nekd attisvitis valstls ar sugstu iedzIvotiju dasives ii,
neail ue 2rf mezfk nekd Latyvija 1490. gadd (47,9 w»). TALad bija
basiipringjies kapitdla -uzkrafianss processs

leySmunu sadsles kontd (U 3) per@ads tdlakis lepemumu par-
delifanes procesi ar finsagu un kieoTta pailczIow, Euru rdzul-
tBtE katrd selnnicelves sektord. izveidojes kopdjie redll iz—
maatojante iepBmund (konts W 3).

Hesursu dald redzams, kurl gektori sapew atuiecigos Jd-
pémwimg, bet resurgu izlietofanas dafd - kuru sekbtoru lendkual
tiks iwmakedtl (izlieboti). T& dedzIvotdjl \mi salnalecibas)
sepbBua darve semaksy (konts R V), valsts un palvaldibu budZe-
%1 (valdIpe) sagom netielfos (razobanas) noackjius konty X au),_
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bet maksh dotScijas tautas salmniecIbal (konts K 30). AE Ipafuma
un wzgHméjdarbibas lepduusi (konts k 40) perd@dis cepeutis un sa=-
maksitie kredita procenti un akeiju sabiledrIbu dividendss, bet
Do parsj em transfertiem (konts R 60) vislielakie agraik bija t.
B. uUzpSmumy atskaitIjumi no pelyas, kurus sepduwa valsts un pab-
valdTbu budZevi, bet Segad lieldksis no tiem ir nomsksfvie tie-
Eie nodok]i. _ .

Kedzaus, ka dala £5da velda saks8jumu 19490, gadd alzplGda
Brpus Latvijas (aile B8 90) - ssvivnibas palkjautlbas minisvrijau
125,3 milj. rubju (konts R 40) un sevienibes pudfetan un socid~
185 nedroiinaSenas fondiem 00,1 wilj. rubju (kouts R 6U). LI-
dzIga tipa vsks@jumus Latvije tajf gads arl sagfma (gile 8 %0);
galvenokiart no savienibas orgsnizécijam, tal skaitd kredita
progentus per 5,2 milj. rubju (Lonts K 40) un citus transfexr-—
tus = karaviru pensijss, PSRS socialBs nodrofindianas fondu
péarskaitijunus, privatos nauaas paprvedurus u.c., Kopda par 357,0
milj. ruoju (konts R ©0). 1y9yl,. gedd ains kjuvusi citide: maksef-
Jumi sevienIbes bud¥etan un savienbas organiz@cijdm‘partrauksi,
turpretl strauji pieaugufi sspemtie kredita procenti (269,0 wmilj.
rubju), plesuguias arl no Krieviyas ssgeuntds keravinu pensijes
(70,4 milj. rublu) un palielingjies sapemto privato ndudas pir-
vedunu saldo (128,4 milj. ryblu).

Hezult&8td no kopEjiem reZli izmantcjemiem iegémumlem, Kuru
kopsumma Latvijd 199l. gadd bija 29 305,8 wilje. rublu, 48,0 X
sapima iedsTvotaji, 18,3 % - valdTba uu palveldlvas, bet paErd-
jos 33,7 #% - dasZdca veida uzplmuni. Salidzinot ar 1Yy0. gaau,
par 8,4 & ir ssmazingjusies ledzIvotiju sapumtd dalu, Det par
8,6 % pieaugusi uzpSmumu sapemtd dals, kas liecina par kapitdla
uzkraSanas pa.u.slinaganoa uzpdmumos uz mazburIgiko ledzIvetdju
rékina.

Bos Iinansu resursus talak izlietoja tekolsajam pavEripom,
kapitElieguldIjumiem val arI tie netike nekur 1:..4.&130‘51. Ply—~
mﬁrum, veidoga iedzIvotdju ietaupl jumus.

lepSmumy izlietoBanas kontd (C 4) redsams, ki minGtos
roili izwantojamos ienSmumus duzos tautas saimniecIbas sekto-
ros izlietoja t.6. wallgajam patdrigam (konts 2 3 4), t.i.,
pErvikas proauktu, spgsrﬁa, apavu, ilglietoanas priekimetu,
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citu predu un pskalpojusiu iegldei iedzIvot@ju vajedziofm
(gile § 60) un valdIbes KArtéJin. vejadzXbim (L.i., bes ka-~
FitAiiegulaTjumien) - ilezglitival, veseclibas ai=sardsibai, gi-
adtnei v.c. bezmaksgs pakelipojumu realizdfensl (aile S 6U).
Ao kopdjd gallgd pavdriga (16 20%,1 milj. rublu) &l,5 % 19yl.
gadd bija fedzIvotEju patiripf, bet pirEjie 1b,2 % - valdTous
lestiEzn putBrigk (L9%W. gadl svtiecyl 86,0 % un 14,0 w). Ge-
1Z¢ad8 pat®rips neietilpsu ne vien kapivAlieguldIjuni, et arl
uzpfnay razofenas pat&ripd (stosppatdripe), v.i., izejvielas,
Baterd3li utt., kurl vike iuzsl@sts Jeu rasoSenas konth. 23
¥f geligais patirip® sastdv no pat@ritejam precsm wil puupodu-—
aiom, tad tos paridas arl allf "rreces un paksisojun”.

TE iepfmume daja, kas ngv lzlistota Ballgajem petarigan,
iegEmung izlietoEznse kontd parfd¥s kE kopsjie ietaupljumi
(sonts ¥ 4),kuru kopsusma 1991, goad bija 13 Ove,7 =ilj. ruo-

3¢, b.4.,B0,8 % no galIul patéripa’ (Myul. gadd 65,3 %). 18-
ted 1991, p2d8 Latvijes tekoBajen un gallpajes patiripam ne-
iitantotic finonsu resirsi pileauguii ne vien abeoliuti,pet ark
ralatIvl.

hapitdla kontd (0 ) pulvenokdirt paridiis oo uwindtajiea
kop@iiam 1otaupjuniem (13 096,7 uilj. rubju) izveldotc Lapli-
tila resursn izlietoZans saimpieciskd aprésins uzpuumu un
citu tautsuimniecIbas sektoru vajJedsIbin (konts £ 40) un, bes |
toth, valsts kayit3la vrunsferti (konts R 70). K& rédsaze, i¥Wi:
gedd v3! tikal neliela daja (2,6'%) nv koydjien Kap.Silajies
resursiea tiks izlietota inaividubBlesjd Jrivivajd seitord.

Kayithis veidoSsual koph izlietots Y 6bY,5 milj. rubjl,
kas ir 37,4 % no viss Letvijd put@ritd Pruto ifckifyl produkta,
bet pErdjd daja lzlietota gallipajem patéripem, t.il., ivdalyo-
vaJiun un velsts iest@iu tekokajim vajadzIbam. mindtals Lzlle-
LOTE Lapltlle Ipatevars kopdjd ickSEja produktd ir ploetickobl
4Ugstlh un varitu sekwdt Latvijas tautas salandecibes objuiuo-
Zanu, Jjs nubltu nelabvilipa 3T kapitéila struktics, T8 7 01,5
plld. rubju Jeb 81,7 % no koppummas ir predu kridjosu piesu-
gUCs foliktavis, kas nav saistits ar kapit@lceltziecibu. le-
Spo Ay, Ko wrgfuuesd biju fednturesttl ilgstoZi glebit Jrodus-
edju notiktoviy cekark ar pareédyEL Ceol: pleaupumu LdiBoijus
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d&]l, bet dalsji tas var bUt «rX nevis prefu krijumu piesvgums,
bet tikai to cenu pisaugums. 1Y9Yl. gadd predu krijumi nolilvavie
pleauga arf iedzIvotdju pirktsofju DazeminBbands d8l. Farijie
18,3 » (1 768,0 milj. rubju) - izlietoti kapitZilieguldIjumien,
bet no tiem lieldkd dala (1 137,8 milj. rublu) bija vajadziga
nolietoto veco psmatfondu atjeunosSanai, tEtad pdri palikuy tikal
630,2 milj. rublu jeb 6,5 % no asugstik minftajiem 9 €56Y,5 milj.
rublu. 1991. gadd min®t3 kapltBla struktlra kluvusi daudz nelab-
vC1lIgdka nekd 19Y90. gadi. Visa £I summa ir pamatfondl vai mate-
ridlo apgrozimo 1Idzek]u (predu krfijumu) pieaugums, tHpSc & re-
dzuna ar® aild “Prgces un pakalpojumi.

Hacion@lo kontu tabulas p@ddja rindinsd (kontd N 5) redzami
Latvijas tautas saimniscIbas un kstre t3s s-kvors ssimnieciskfe
darbIbas galIgie finansi@lic resultiti: tIrie aizdevumi (4) val
tIirie aizpémumi (-). TIrie alzdevumi nozfmd, ka vautas seiumnieci-
\bi val httiecIgajl t@s sektord 5ajd gadl uav izlietotl visi tajs
bijusie finsnsu resursl, bet aizp@mumi - ka efitiecIgelis sektors
dzIvojis pArl saviem lIdzekliem un nokluvis parddos. 19Yl. gad?
ains izskat@s labviliga, jo visos teutas saimnieclbas sektoros
radles flnansu resursu parpalikume, et vied Lauvvijas Sautas salm-
niecIbd kopumf tas sasniedzis 3 427,2 mill. rublu., Toudr tes var
bt arX Cikal Bkietamlba, jo 5le finanou recurel varBjs alzpllst
no Latvijase, ‘noguldot tos Erszemja bauxis (aile 8 Y0}, lai gan Is-
tenibd bija vajedzXgi tepst Latvij& lkapit@liegulétljumiem, kuri,
k& radz!din,'bi;ia plrlk mazi. IstenIbd te jiruni nevis par Latvi-
jat izdevIgu kapitdla eksportu, bet gap par kapitfla LEsgBanu no
Latvijas, iespBjams,kapitila Ipadnieki nav gribijuBi riskst, iz-
darot ieguldTjunus Latvijd. Var blc arI, ks Jeu 19y9l. gadd dald-.
Ji notika PSRS republiku parfids plesugums Letvijai par precsm,
kas import8tas no Latvijas, uc 51 un ¢itu c@lonu rezultdtd Latvi-
Ja par 3 427,2 wilj. rublu oljg kreditEjusi Krieviju, Ukrainu U.
¢« Austrumu republikas.

SalYaginot sos catus ar 199%0. gadu, redzems, ka 1Yol. gadd
1,8 reizes samazinBEjies naudas 1%degeklu pirpalikums mEjsaimunioni-
bis (ple iedzIvotijiem), ko var izskeidrot ar patdrips precéu su-
dBrdzind¥anos vn arf ar pleaupulajim iespdjim dibinBt savus uzyi-
mumus, TurpretI ssimnieciskd aprifing uzpBmumos 1990. gedd Linau-
su resursu pirvalikuma nebija, tajd vietd bija iztrlkuns, Tdtad
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brutc ieks¥jals produkts 1991, gedi

hods | Ssralois |- Btrrop Bruto igks.produkstsl lomei
He80. 1 1l E. SO g 15490, 19%1.%, | pas
gaali 195047 faEt. | e gl gada (1990, [ fakt. | kopk
Takt, gasa | cen@s | fart. gada |cends fakt. |dada | ceaZs | 19%0.
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{ cenag ; %‘fg
=T 3 P T S -2 [ 7 8 3 10 11 ;
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- aeisaimnlecioa 'y 4339 | 4251 Y202 | 2082 | 2040 | 385yl 2257 2211 | 5403 | 98,0
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cenis 4559; 77610696 | 2024 | 1640 | 2992 263> 12136 | 7704 | Bl,1
Hetiedie nodok}i uz saraio- | i : !
tajienm pekalpojumiem R2l | 4 476 & - - ! - 4658 | 470 B




1, pielixuma turpinfjums

I ' 3. 4 -] 5] 7 B 9 10 11 1=
Maksas paxalpojumi 5127 | 4252|10702 | 2024 | le40 | 2992 | 3103 | 2612 | 7710 | Ra,?
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Kopa: 25079 | 2323553748 | 12591 | 11783 | 25083

48E (L1455 | 28665 | 91,7
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Letvijas uzpdmumu brIvo naudas 1Idze«lu plada noguldTiana Grzek-
ju bankBs ver8ja siikties galvenokirt kopd 1991. guda.

£ie¢ naciondlo kontu sist@mes analIzes secindjumi tiks preci-
“8ti, Ja tAlEKE darbs galtd tiks koriglti anaslIz¥ izmantotie
gatl, itv pevisyi, kad bls sast@dlts finansu konts (C &), ar . ira
palldzTbu varfis detaliz@t, kontroldt un precizlit csobos kapitala
konta datus. LIdz 8im statlstikas orgZuniem ir lielas grlitTbas pa-
reizes informdcijas iegl®and, Jo vl rmav parkiErtota uzydmumu gri-
matvedIbas uzskaite atbilstoBi starptartisksjdm prasTbam, nav vil
podrosinivs arI pietiekoéi augste multas un banku statistikes 1I-

monis.
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PROJEKTU EFLKTIVITATES VERTESANAS HETODES

Realiz2jot jebkuru projektu, v@lams panakt, ka izgatave-
tais produkts, lzstradata sistéma val metode dotu noteiktu
efektu, kas var izpausties ki ilep&mums no realizlcijas, le-
guldijums citos projektos, sociils pandkums utt. Turklat
efekts ne vienmdr pilnibi vai pat dal@ji izpaulas projekta
realiz8cijas laika vai tQlit p&c tA pabeiglanas. TAASE] ir
svarigil veikt efektivitBtes vErt&3anu jau,. sdkot ar pasiem
pirmajiem projekta attistibas soliem un aptvert visu projek-
ta realizdcijas rezultita letekmes sfiru. Péc novartéfanas
veida un orientAcijas efektivildtss vErtésanu var veikt:

1) kvantitativi (naudas iztelksmé&);

a) pic apgrozijuma,
b) pic izmaksam;

2) kvalitativi.

K& plem&rus projekta efektivitites kvantitatival vérté-
ganai, kura Lt'orient!tg uz apgrozijumu, var uzskatit:

= projekta atmaksiZands aprékinu;

- produkta akoncjiskn‘pllnonanu.
‘  Projekta efektivitites kvantitatIva vErt&fana, kura 1ir
orientdts uz atsevidku pasikumu izmaksdm, var Uikt pielieto-
ta jaunu produktu, tehnolofijas izstradasanas, visdaZaudko
meto2u racionalizlciiss gadijumi.

# Izmaksu vértéSanu var skatlitc:

- dinamiks,

- statika. -

Pirmajad gadljumd tiek nemtas v&rd atfkiribess laika mo-
mentos starp izdevumu un ien@mumu rafanos un lidz ar to,
plelietojot procentu rékinus, naudas plOsma (izdevumi, ilepd-
mumi) tlek parrdkinita attiecibd uz doto laika momentu.’

Uz novértédfann statiki 4ir orientéta:

- izmaksu salidzinofa apré&kindgana,
- amortizicijas aprékindsana,
- rentabilitites aprékinfana.
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Izmaksu salidzinodas aprékinifanss gadijumi tiek sali-
dzindtas savd vtarps daz&du pasAkumu (alternatliu) kopas
izmaksas un izvéléta tA, kuras izmaksas laika vienibA (gadd)
lr vismazakds. 81 pieeja ir pilelietojama, ja iendkumi (pel-
pa) no salidzindmiem pasdkumiem (alternativam} ir vienads
lisli. 5

AmortizAcijas aprékinisana dod iesp@ju noteikt laika
intervalu, kurd kapl:diieguldijumi atlaka&jaé. Vértéjot péc
818 metodes, pasdkums 1r efektivs, jJa aprékinitais amortizi-
cijas laiks ir mazaks par normativo, .

Rantabilitltes aprdkinadsana lauj notelikt investdtd Rapi-
tala rentabilitadti, attiecinot iendkuimus pret plesalstite
kapitdlu. Liet jot 50 metodi, pasfkums ir rentabls, ja sa-
eniegts uzdotd minimala rentabiliitite,

Uz vértéfanuy dinamikd ir orientéta:

- kapit3la virtibas metcde,
- aizdevumu vorocentu aprékins,
-~ procentu likmes aprékins.

Kapitila vertibas thetode [ 1 ] 1nve;t1c!ju efektivita-
tes novartélunu balsta uz starpibu starp isiem izdevumiem,
no kuriem atrékindti procentl uz doto laika momentu, un ie-
némumiel). Investicijak pic 815 wetodes Ir efektivas, ja ka-
pitala vértiba ir lieldka par nulli, '

Alzdeviumy procentu aprikina gadljussi par efektivitites
kritériju uzskata aizdevumu procentu, 'urs atbilst vid&jam
gada isrdkumu pArsniegumam par izdevumiem, no kurism atskai-
ticl procenti. PasAkume ir efektivs tad, ja vidfjle tenfkumi
gada Ir liellki par kapitdla aizdevumu procentuy, :

Ar progentu likmes aprékinu tiek noteikts faktiskais
procentuy :pjoms no legulditd kapitdla. Yek&SjA procentu lik-
me atbilst tadai procentu likmei (margindle procent’t likae),
pie huras tekoBo izdevumu vértiba ir vienida ar tekodo lepé-
mumu vErtibu. PasAkume ir efektivs, ja uarﬁin&la procentu
l1ikme ir lieldka par mazAko procentu likmi. i

frojektu efektivitites kvantitatIvas novErt@fsnas meto-
des ir lietnjamas gan atsevifku, gan valirfku projekth efek-
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tivitites salidzinoZal vrt&sanai, ja attiectgie parametri
ir kvantitativi izmérdmi. Pret&ji gadijumd jalieto metodes,
kuras pielauj projekta parametru kvalitatlvus novart&jumus.

Projektu atmaksdfands aprékins

Projekta atmaksidfanlds apr&kins ir efektivitdtss novarté-
8anas metode, kura balstls uz projekta realizacifai izlieto-
to imvesticiju attiecindfany pret atbilstoajiem iepEmumiem
no projekta rezultdtu ieviedanas.

Projekta atmaksdsands aprZkina phatr!dlt!ji ir:

- projekt8sSanas un realizAcijas izmaksas,
- sagaidamie iengmumi no projekta realizacijas,
~ realizlcijas ilgums (levieBanas sikums).

Pie projektésanas un realizfcijas izmaksam, bez uz pro-
Jektu attiecinAmim izmaksdm, tiek pleskaititas aril 1znlksa§,
kuras rodas sakard ar nodoklu nomaksu. 1

Tendmumu kalkuldcijas nosaka sagaidimais apgrozijums un
projekta realiz@cijas rezultdti, Sos apjomus nosaka specii-
1listi marketihga jautdjumos. Pie tam apgrozijums Zfeit jé&no-
vBrté laika intervAla, kurd nav lieldks par kop&jo projekta
rezulrdta (produkta) dzives ciklu. Sekojo33 attsld ir para-
dita projekta realizdcijas laika nobides un tA rezultdta -
izmaksu pieauguma = ie‘em uz atnakiumas_ laiku.

N.v, ! 2 gadi
,
7
= LW
Izmaksas LT =
=
73 £ & aiti
A initie
S v Aerakund
4 7
/ /
-
e —— ST

1. att. Projekta atnaksa.ﬁan'as laiks
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1. att. redzsmais izmaksu 1Iknes un 1tn§kunu;1£knei
krustpunkts nosaka laika momentu, kad projekts atmaksd iz-
devupmus ta realizé2anai - projekta atmaksadands laiku. Savu-
kdrc rrojekta ievieSanas aizkavésands (par vienu gady dotajd
plemérad) ietekme ur té atmaks3Smmds laiku (noblide par diviem
gadiem} paradita ar pirtrauktajim likném. No 31 pieméra ir
vedzams, cik bitiski ir ievérot (samazindt) ieplanoto pro-
jekta ieviesanas laiku tikal no tad atmaksfdards viedokla.

- Par projexta efektivitidtes kritériju var tikt izmentota
izmarsye atmakslfaiuls 1ikne, kura bez realizicijas iendkumos
{ordliinitia izmaksdm, nem vErs arl rozultitu fetokmi .

Proifeihta izmaksu atmaks82ands 1likne tiek noteikta, kori-
¢Zjot izmaksu 1lIkni uz 2ugsu par noteiktu lislumv, ja rezul-
tdta ietakme ir virs vicd@ja limena, bet uz lejui, js rezulti-
ra detekms ir zem vidéid Iimena, Ja, plemsram, projekts re-
zuithiti ir l1abAki par plinotiem viras produktu gmp;s yvida- ~
jiem, tad tas noved pic atbilstofar i:zmaksu atmaksdganise k
11knes pacelfanas vn 1Xd: ar to pie lielidkas atmaksaZanis un
strika atmaks&sands lalka moments.

‘Pretéiad virziend iatekam® rezyltati, kuri ir sliktéki par
vidsjiem - igmakeu ctmaksasanas liknes pazeminusanas un 1idz
ar to arl zemdkss atmaks3Sands un vElaka atmaksiddunds laika
momenta. 3 1 'K :

Lai praktiski noteiktiu projrkta .!_.n.ak.a.!sqmls laiku, lie-
to cpecifilas tabulas, kuras sastaditas, nemot vard vidéjos
izmaksu atmalesd3anss faktorus (izmaksu attieciba pret kop#&-
jiem 1spakumien, % no pldnotds reslizAcijas). 8ie fektord ir
noteikti atkarihi nn pie]ietosénas sféras.

Lisla projekta atmaksisands aprékina prieksrociba ir
nrejekta cfehtivitires vienkarfd un skaidri sttZlojumd, ka
arl 154pS35 to- hontrolet visi prodjekts raalizAcijas gaitd un
visa projekts vezultata rzlves laika,

Towdyr projekta atmaksASanAs aprékins nevar tikt usska-
tits par precizu efektivitates novértéfanas panimienu, j<
nEnem vArA procentu apréninus. Tadel 80 panEmienu nedrizotea-
tu arl lavnpratigi pieiiletot k3 vienlgo jzfkirelfo, Ipasi
pienemot lémumn par to, vai projektu uzsakr, val partravkt.
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818 panémiens galvenokArt izmantojams, lai padaritu uz-
skatamu projekta tiekfanos uz ekonomiskumu un 81 mérks 3a-
sniegianas pakdpi. Lidz ar to prasnigi pielietojot, rodas
iesptia savlaicigl rikoties biitisku novirzu gadljumi. Tadsa}
regulari, it lpasi lieléku projektu gadijumd, tGtu veicams
atmaksifands aprékins, lai noteiktu iespdjamis novirzes no
planotAs izmaksu atmaksaSands 1iknes.

Produkta ekonomiska planoSana

Tapat ki projekta izmaksu atmaksdBanss aprékinos, arl
produkta ekonomiskas plaAncZanas gadijumd ir vE&lams attdlet
iespijamo produkta ekonomisko rezuit8tu uzskatdmad forma.
Tomér, at2kirlbi no 1epriekZ apskatitds metodes, produkta’
ekononllkg PlAno8ans paredz 1uvlto§a-1 plasdku apskacimi
produkta atsevisku parametru novértéganu un lesaistifanu
kopaid vert&jumi. d

Sakar8 ar projektZBanas-kcnstrudfanas un ra2ofanas pro-
cesu cleso savstarp8jo saistibu, kas Ipa&i raksturlga vai-
s8kproduktu raZotnZm (uzpdmumiem), ar atsevisku produktu
saistito finansiflo lidzeklu ieguldijumOs var noteikt bie2i

- vien, tikai patér@jot lielus 1lidzeklus un plelistojot tuvi-
natu; novért@jumus. KA dross paliglidzeklis Sajos gadijumos
var noderé&t proc2ati no realizidcijas attlecibid uz visu pro=-
dukta dzives ilgumu. S51s pileejas trQkums ir tas, ki netiek
pletiekani nodrodindts iep&mumu un izdevumu sadalljums lai-
k&. LIdz ar to var rasties problémas, salldziﬁot savid starpd
produktus, kuru izdevumu un iepBmumu 1liknZm ir dazadas for-
mas.

Atbilstosi da2idim projektu efektivitiAtes novaAriZBanas
paramatru noteikAanas iesp&idm, var izdalit divus produkta
ekoncriskas planofanas veldus:

- produkta - vezultita aprakins,
- produkta - iendkumu aprékins.

poteicodais etektivitdtes novértisanas pamatojum:z pro-
dukta-rezulbata api3kina gadlijusd izriet nc realizdcijas ie-
pEmumiem attieciba uz visu prodnkta dzives ciklu. fo metodi
}leliete; ja ar atgavitko produktu caistife f}nansu 11dzeklu
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izlietojumu nav iespéjams piastiekami precizil noteikt pa dar-
bibu veidiem. Ar tds palldzibu nosaka iendkumus no produkta
realizficijas un kop@jds izmaksas sadalijuma pa gadiem. Ple
tam apgrozijums tiek noteikts, reizinot produkta plinoto
realizdcijas apjomu ar tirgus cenu (kataloga cena =~ lt}.aid.]
Beit uqaidllls izmaksas tiek sadalitas sekojodi:

= projektésanas-konstru@&fanas izmakeas,

- ralofanas iimsksas,

‘= raalizdcijas izmaksas,

- riska izmaksas,

- viepArigis pArvaldes izmaksas,

= 3pasde 1zmaksas.

Produkta efektivitdti raksturojcéie realizacijas lenfku-
mi veldojas, dalot rezuvltdtu ar realizAcijas apjomu. TurklAt
rezultity aprékine, saskaitot ilendkumus no realizicijas ar
lespBjamiem iepdmumiem no licenzém un stpemot pasizmaksu.

Pap'ildus k3 parvametrs ir interesancts ari ien&mumi no da-
1234 kapitdla, ko var izra@kinit no produkta rezultata un ar
procduktu specifiski saistito Lapltalu.

Ja izmantojamie £inansu lidzek]i var tikt tiesi attieci-
rA8ti uz noteiktu produktu, tad var pielietot  tru predukta
ekonmiskds plarofunas formu = produkta-~iendkumu aprékinus.

Pie nupieciefamajiem finantu lidzekliem pleder, no vie-
nas puses, produktam specifiskis un dsld3ii ari visparigis in
vesticijas projektZsana, konstru2sani, raZosand un realizé-
ciiad, un no otras puses, izdevumus letekm&jofds attistibas
izmaksas raZofanas un realizicijas sagatavodand, Tespejams,
ka klat v&1 jipieskaita izwmaipas apgrozibas lapitill, ko no-
saka konkr&tais produkts.

P2c visu uz produktu attiecinimo finansu lidzeklu uz-
skaitisanss tdeg tiek pretstatitas sagaidamiem ienZpumier. °
Nepieciefamibas gadijumd rezultiiu bitu F3koridd, nemot véra
. zaud&jumus vai lendkumus nc lidzigiem produktiem. Seit do-
ndti produkti, kuri:- !

- nomaina 11dzs8in&jos,
- da}ejil aizvietns lidziind)jos,
- yeilcina dotid produkta nodietu, M
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Sad4 velda pa gadiem sadalitas starpibzs starp Lspdmu-
mien un finansu lidzeklu izdevumiem pé&c tam var tikt paklau-
tars procentu ré&kiniem, tadi veidld padarot salidzinAmus iepé-
mumus attieclbd uz apskatimo lalka momentu, Lidz ar to pro-
dukta-ienSkuma aprékina papémienu var lietot pdc atbilsto-
8a3 produkta ekonomiskd plana aktualizidcijas arl visd pro-
dukta dzives Yaik3 t3 efektivitates novértéganai.

Marginalds procentu likmes aprékins

Lietojot marginalas procentu likmes apré&kina metodi, ko=
PEJ3s lzmaksas projekt@Sanal, ra2odanal un produkta leviesSa~
nei pretstata normativd (salidzinofd] produkts kopéjam 1z~
maksam. Par normativo (salldzino®o) produktu var uzskatlit® -
atbilsto2u eksistijofu produktu vail projektéjami produkta
k&duy alternativu. -

Ar mardindlds procentu likmes aprékinu palidzibu tiek
noteikts, pile kadas procentu likmes atmaksijas projekt&Ejami
prcduktd investZt naudu. Nepileciedamo finansu 1ldzeklu apjo-
mam, t.i., invesCticijAm pretstata paredzamos iendkumus. Pie
tan iendkumizm, kuri parfdisies tikal nikotnd, pdc noteik-
tas ~rocentu likmes, atbilstosi margindlajai procentu lik-
mei, tiek aprékinati procenti attiscibd uz doto laika momen- °
tu. Tatad jauns produkts ir efektivs tad, ja:

1) tekosis izmaksas jaunajew produktam uz doto laika
moméntu ir mazdkas par izmaksam escfajam produktam,
2) letaupljumi pArsuiedz nepleciedamis investiciju
procentu nomaksas.

Hargindlas procentu likmes aprékinus var velkt Gaeados
laika momentos:

= pirme projekta uzsdkEanas,

- projekta realizdcijas laiki,
- p&c projekta realizdcijas pabeljsanas.

Bitiska fo tris apr&kinu momentu atskiriba ir ta, ka,
pirmald gadifjuma, invescdjamie finansu lidzekl!i un sagaida-
mie dfendkumi vél pilnibd realiz3sies tikail nakotni-&ldz ar
to atbilstofie novirtdjumi raksturojas ar levé&rojanu neno-



-2 -
teiktibu. Otriﬁl gadijums ir zinana dala no leguldamajiem
finansu 11dzekliem, jo ti jau ir izdota, Tresajd gadljumd
visa informacija, ari iepZmumi, ir praktiski zinima. Atbilss
tedi Biem trim gadijumicm, atsSkiras ari pieejas finansu 1%-
. dzeklu novért&fani, ievércjot procventu rakinus,

Ja maryin&lds procentu likmes aprikinus veic pirms pro-
jekta uzsdkZanas, tad no visdm sagaidimam naudas plismim
tiek atrakindti procenti, pecot vEri mardinadlo ptoaeﬁtu 1ik=-
nf, uz doto laiks momentu.

Ja projakte turpretim atrodas realizdcijas fazeé - ir
12¢Er&ts netelikts d.ud_:.u-'._g £inaneu lidzekiu -, tad rodas
jautijums, ka novErtat jau izlietotos finansu lidzeklus, No
vienas puses, aprékinot mar&indlo procentu likei, tos var
neisvérot, ja ir lé&mums par projekta turpindsanu. 'f*ad_. netiek
namti viérd iespriekisdjie laika intervdli, No otras pusss, jz--
lietotie finansu lidzskli var tikt pemti v3ra, piecékinct
procentus p&c sapratigas procentu likmes, mar{indlas procen-,
tu likues apré&kinos. :

MarginAlss procentu likmes aprdkins pdc projekta reali-
zEZanas Iir dnterasants tikail atrieciba uz turpmdko efektivi-
t3tes analizi. 3514 gadljumd no visiem legulditajiem finansu
1fdzeXliem tiek atrékinati procanti, pemot vera marginalas
procentu likmes aprékinus. ;

Lai 1id=2ind)as un turpmikds rinansu Lidzeki. plfsmas
varetu tikt salidzinatas sava starpd, tis japirrékina, at-
bilstofi plerdkinot val atrékinot noteiktus procentus uz do=
to laike momentiu. Turkldt 1idz2infjam izmaksim, kuras realis
28tas ilgak atfakl un kuras japem v&rd marfinalds procentu
livmes aprékines, bie2i vien tiek piler2kinici procenti p&c
. bankas procentu likmes, Savukart no ndkamajiemm iendkumien
tiek atré@8kinaAti procenti péc v&l nezinidmas prucentu likmes.
Tadz) procentu likmi izvdlas t&, lai nakamie iendkumi, atré-
kinot procentus, athilstu 1id=:inZjam lomaksdm. So procentu
likmi uzskata par margindle procentu likmi.

Tatad mardindlad procentu likme ir procentu likme, pie
kuras nikamie fendkumi (iespéjans samazinfti par v&1 neple-

cieSamo fipansu 1idzekiu apjonu), ne kuriem atrékiniti pro=-
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canti, dou lielumu, kurs viendds ar paZreiz nepieciedamiem
finansu lldzekliem.

 Marginale procentu likmel vajadz&tu bt ievérojami augs-
takai par banku noteiktdm procentu lehin; lai planojamais
pasidkims arl patiesi atmaksitos. Banku noteikti procentu
likme ir, protams, pietiekosi drofa, Ar mardinalas pro-
centu likmes aprékinicm noteiktd procentu likme turpretim
satur paaugstinitu nenoteiktibu un risku plenfmumos par pla=
nojamiem pasdkumiem.

Hiecliga pirvErtésana, plem@ram, maza mardinalo procentu
likme nedaudz zem banku noteiktis procentu likmes var no-
veet ple t&, ka plinotais pasf&kums nesls tikal zauvdd@jumus un
11idz ar to bfis anulé@jams. Tikal SpaBos gadlijumos, kad plaiho-
taliem pasakumiem ir principiils nozime uzpEmuma 'kop2ja
stratégiia vai arl projekta lietderibas-anallze lauj pieri-
dit izskirosu kvalitativu efektu, var pi/ Jaut salidzinosi
zemu mardindlo procentu likmi.

At’ ‘lstosi tam, k! veidojls iepfmumi no projektu renli-
zétanas, izakir:

- marg‘nélc procentu likmes salsindtus aprékinus;
~ pardindlo procentu likmes detalizétus aprékinus.

Ja iepmumi veidojas regulari vienidi lieli, piemdram,
intervala beigis, tad var lietot mardindlo procentu likmes
galsinatus aprékinus, Pret2id gadijumd, kad iepémumi ir da-
23di p&c lieluma par daz3diem laika interviliem, ja&lieto de-
talizéti mardindlo procentu likmes aprékini. Pie tam ienému~-
mu novért2sanas laika ilgumam p2c iesp@jas jaatbilst atbils-
tos4 produkta dzives ilgumam.

Hargdinadlo procentu likmes saisindtu aprékinu gadijuma™
procencti tiek aprékindti tikai no kop&jo uzkré&to iepémumu
summacs. Atré&kinot procentus no kopé&jas atsevidko iendkumu
summas 1, , lieto £adu formulu: i

. + i b
2o
kur p - procentu likme, irteikta simta dalls,

I, - finansa lidzeklu (iepémumu) apjoms uz doto lai=-
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ka momentu,
m - novértéfand aptverto laika intervilu (gadu)
skaits,

Pieméram, ja kida projekta realiz&Zanai tiek iegulditi
firansu lidzekli 100 000 n.v, apjom&, bet efektivais prod-k-
ta dzives ilgums noVeértéts ar 4 gadiem un ienémumi no pro- |
dukta raZofanas pArsniedz izdevumus par 55 00C n.v. gadi,
tad kop&ji ijapfZmumu summa 2etros gados biis:

$5 000 4 = 220 0od” (n.v.). ;

Tatad attieciba starp nepieciedame finansu lidzeklu ap-

jomu un kopéjo iepfmumu summu:
1600 (00
——m-=== = 0,45,
220 000

Aprdkinot marginflo procentu likmi, ieglstam p* x 42%.

Amortizdcijas laiku T marfdin3lo procentu likmes salsi-
n&tu aprékina gadijumd nosaka, dalot kopE&jo nepieciedamc fi-
nansu 1idzeklu apjomu ar iep&muru gada:

Ta = 329—229 = 1,8 (gadi).

. Narfindlo procentu likmes salsindti apr2kini ir lietoja-
mi arl aptuveniem novért&jumiem, ja ienémumv apjomi ir aptu-
veni vienddi. Pret2ja gadijumd ir jalieto mardinflo procentd
likmes deétaliz&ci aprékini. Piepemsim, ka vienreizdjass iz~
malizas projekta realizé&fanail pa gadiem ir zinimas (skat.
1.:tah.)

-

I G a a { |
}]- 1988 | 1983 | 1990 | 1921 | 1982 |
} 2000 | 6500 | 27000 | 3000C | 33500 |

1. tab. Izmaksas projekta realizéianai

Plenemot, ka banku no:eikia procentu likme Lir 10 %, péc
formulas
To o E, il R {2)

- /
noteiksim izmaksas, nemot vars procentd pierdkinus

s ‘I, ® 2900 +1,456 4 6500 1,331 + 27000 - 1,210 +
' T 30000+ 1,100 + 33500 = 112232,% (n.v.)
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Piepemsim, ka, sidkot ar 1993. gadu, projekta realizdcija
ntlzn noteiktus iendkumus, pie kan iegémumu parsniegums par
1zdovumiem tiek noveércéts #adi:

&

, Lidzsinajas, G A a4 4

izmaksa l
1 1992 | 1953 | 1994, | 1995 ) 1995 |
| =-112214 | =56700 | 2760C | 81500 | 195000 |

2. tab. Sagaicdamo lenEmumt parsniesgums par izdevumiem

Mardinadlds procentu likmes apr&kinu sak ar brivi izvila-
Tu procentu likmil, pilem., 20 %. TAda gadijumd Kopfjie lepé-
mumi, apr@kinot procentus p&c formulas ( 2 ), sastada -
I { 20% ) =~ 56700+-0,833 % 27600 +0,694 +
81500 - 0,579 +_1§5000~ 0,482 = 113102 (n.v.).
Parbaudisim aril kop&jos ilendkumus, a2, rékinot procentus,
ple procentu likmes 22 %:
{ 22% ) = =56770+ 0,820 + 27600 0,672 +
81500 - 0,551 + 195003 - 0,451 = 104905 (n.v.).
Sini gadij mi izvElsta procentu likme 20 % dod lielaku
kop8jo iendkumu summu, atré&kinot procentus (113102 n.v.)
nekd 11d284in&ja izmaksu “umma (112 214 n.v.). TadE]l tika
parbaudita arl procentu likme 22%, kura dod maz&ku kop&jo
iendkumu summu, atrékipot procentus (104905 n.v.), nekad
15dz£4in®38 summ&, Tatad jlsecina, Xa abu supmu aptuvenu vie-
 nadibu nodrosina procentd 1ikne apméram 20 %. LId:z ar to Ei-

nl gadljumid ta var tikt uzskatite par margindle procentu
v 95 ’
likmi. 3 ST
! e
5o 1
/- &
769 0T e
b
_;'b L - [ i
. s o T 7 72
152 | w3 | O4 -
4, 1994 ATG =S98 feviny
v N7 0
“SLF

2, att. Iendkumi no projekta realizicijas un
atrZkinitie procenti (1ikme 20 %)
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Lai pietiekami raciondli izvalétos sikotndio Procentu
1ikai, #ajos apr#kinos var lietot mardindlo procentu likues
salsindto aprékina metodi. e :

Amortizdcijas ilgums tiek saukts ari par pelnas atjau-
aofands laiku, raksturo laika momentu, sdkot ar kuru ieniku=-
mii pillsma parsniedz izlietotos finansu lidzeklus {izmaksas).

Lal noteiktu amortizicijas laiku mardinklis procentu
likmes qataliz&td aprékina gadljumi, ien2kumus pa gadiem at-
t2l¢o 1aiky diagrammd (skat. 3. atr,). TA&dE gadijumi iespéja-
wds fenfkumy liknes Krustpunkts ar laika asl nosaks -:;rojgkr.l
ieguldite ifnverticiju stmaksdlands laiku.

Iana=
wuwid p
Qy
fe '
55 4 i 195"
A P VIS 4
-2 2 - ; Taiks
~50
s )
G - 5
1T, by
=5 256 |
ay

2. att. TIendkuni no projekta realizdcijes un’
1 arrEyindtie Srocenti

Protams, p&c grafika var noreikt tikai loti sptuvenu At~
wiksdSants laika hovértéjuvmu (BEini gadl;umd 3,3 gadl).
precizidkns rezultidtus var legit, -analitiski aprékilict 1Tknes
krustounkkby ar laika asi.

3im noldkam vispicrrs nofaka p&d2lo negativo 11t nts pAr-
liekvma punktu j

Ly -
y = | may 3 .1-1’0: s (4

. i
iy

Hiul gediljusd -
;o=1=112218 - 58760 4 27504 & ALL00) - [Mag1114] s TIP1IA.


http://llk.ul
http://llkr.es

=129 -
Lal noteiktu amcrtizdcijas laika novert@jumam precizis
zirmes aiz komata var lietot formulu:

X
X B mmmmean (5)
B g .

. tad amcrtizdcijas laiks bis
Ta = 3 4+ X, (8)

Dotajl gadijumi

B
X = ==-—=--a = 0,307 & 0,31.
195000

TAtad amortizicijas laiks:

Ta = 3+ 0,31 = 3,31 (gadi).

Ja projekta realizlcijas galtd tiek uzsikti papildu pa-
sakumi, kuri prasa jaunas investicijas, tad ilenikumu likne
var vair8kkart Skérsot laika asl, 83dos gadijumos amortizia-
cijas laika novart&Zanai izranto ien3kuma 1lknes padéjo
krustpunktu ar laika asi.

Pie zinadmiem priekfnosacijumiem attiecihd uz nepleciesa-
majiem finansu lldzekliem un iepfmumiem no projekta realizh

- cijas, ki arl mardindlés procentu likmes lielumu, marginilo
procentu likmi var tuviniti aprékinidt péc 3adas fcrmulas:

M= (1,2 En 5 ;‘ ) = 100, (7)
kur M - aptuvend marQinadlls procentu likmes vértiba,
I - iep2su~i v.d2ji gadi,
Kn - kopéjals nepiecielamd> finaasu lld:eklu apjols.
Te - efektiIvais produkta dztves ilguns.
Pielietojot So formulu .ttx-c;hl uz pirmo uzdevumu, le-~

pllsim:
¥ 35000 &
+ ammeee - = }s100 = 41 :
M=t 12 156000 e oo i
Formulas lieccfanas priekZnoteikumi ir £3di:
- kop233 pepieciefamo investiciju summa rodas vienu

reizi,
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- 1kgadijo lepfmumu summas ir vienadi lielas,
- marginald procentu likme atkaribs no produkta dzi-
ves 1lguma ir sagaidiZma intervAlos:
a) M > 25 %, Jan = 3;
b) 102 ¢ M < 100 %, jJan = 5,
c) M < 70 %, jJan = 10,
= 36 iepd2muri rodas agrik nekd planots, jo augstika
reidojas sri marginala procentit likme;
- projekta. realizdSanas lailgsasna, ki arl re:znltita
tevieianas momanta ncbides noved pile levércjakas
marg4inilec procantu :_I.ii'.nea eamazin&dands.

Listderibas raditajin analize

lietderibas raditaju sanallrzi i1pasi lieto tad, ja ns
iespéiame pirlietot kvantitativis novErt&3anas metodes, vaa
avi ths pedod pietickami vispusigu efektivitites novartdjumul
Ipasi nozimfga 515 metodes lietodana ir gadijumos, nad pro=-
jei=s val td sastdvaalas janovirt® nc svclill psiholojiskiem
W,<. grioty formalizZ@jamiem aspektiem.

Lietdaribas raditdju analizas gedijums visbilazik sall-
dzina savd starpd vailrdkus pasirumus, alternativas utt., Par
n.rmativo pasdkumu (alteinativy) var tikt izmantote arl eso-
Eais produkts (alternativa).

Pleddvijor pacdkuma »ai projekta novertésianal kadn kri-
tariju, tem JAncsaka atbilstods svaru koeficiante, kas izsa-
¥a katra kvitérija notimibu kop&lA mérka sasniegfansai un dod
fespe3d ki juma noteikt katrai slternativai mérka sasnlegsa-
nars pakdpi. Analizis nosliguma {322 tad tiek Loteikta slter=-
native seelba péc aprikinicajiem rangiem. LIdz ar to lietde-
rihas raditsju analizi var noteikt £3da secib: )

1) nosaka plansjamam pasikumsu atbiistosfds alternativas,

2) defind® alteinativu novartéfanas “ritérijus,

1) novért® ketra riditdjae svaru kéeflelentus,

1) novért® mirka sasnlezgfanas pakdpi péc katra kritdrija,

) ncsaka atsevidkc hritiriju lietderibu {éﬁtisruwu:.

€) sprakiaa zatrye alternpatives kepfjd lietderihul

7Y nosake slterrativa fe:ipu véEc ranqién.
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Izmantojot notelktos svaru koeficlentus, var noskaidrot
bOtiskos alternativu novertdZanas kritérijus, 8im nolQkam
lieto kvadrAtisku matricu, kurl izdalitie krit€riji tiek ie-
rakstiti gan rindipis, gan stablnos, Ik pa pirim salidzinot
krité@rijue, nosaka, kur® no tiem ikreiz ir bOtiskadka. Krité-
riju bitiskuma novértZsanai lieto £Adas vE&rtlbas:

2 = ja rind8 lerakstitais krité&rijs ir bltiskaks
par stabipa ilerakstito;
= 1 - ja abi kritériji ir 1lidzvértigi;
0 - ja rindd ierakstitais kritérijs ir mazdk bltisks
par stabind lerakstito.

P8c BAdas aovErtifanas svaru koeficienti tisk summéti pa
rindipa&m un izteikti viena dalls, T3dd veidd ieglist svérto
vart@sanas Xrité&riju sarakstu. :

Protame, kritériju svaru koeficientus var noteikt arl ar
citiem pandémieniem, piem., novert2jot katru no tiem atsevib-
ki, izol2ti.

Uzdotd mérka sasniegianas vpakdpi nosaka, novért@jot, cik
lielA m@rd katra alternativa athilst attiecigajam krita3rijam.
Pie tam var izvEléties va'l nu iz0létu novértZfanu ar skait-
Jiem, val lietojot nbteikto rangu secibu, piem.:

G = n - novartésanas kritirijam vislabdk atbilst
. dotd alternativa;
G = n-1 - novErt&danas kritirijam dotd alternativa °
atbilst k& otra labaka; '

1 - povErtdSanas kritirijam dotd alternativa
atbilst vissliktak, i
MErka sasulegfanas pakdpes noteiksand vajadzétu iesais-

tit vairldkus ekspertus, kuri ir neatkarigi un spé&, pietieka-

mi vispusigi novErtét pledivitids alternativas. TAdA veidd

var panikt obj:ktivikus vérté@jumus.
3araizinot atsevidkos svaru koeficientus ar mérku sa-

sniegianas rad't&jiem katral altermativai atseviZki un sum-
mEjot pa visiem novErté&sanas krit@rijiem, ieglstam katras
alternativas lietderibas raditiju, Yeglito lietderibas radl-
tAju veéstibas nosaka alternativi rangu secibu.
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Listderibas rAditdju anallzi’ péc da2fdiem faktoriem var
listot k& labu mavgindl&s procentu likmes aprikina papildi-

nijumu.
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