55*ulnlernailona! 5a enii/k Con/erence on EconoTK an”™ 5oaa! Peyek pten/ - Baku, 18-19 .1une, 2020

THE COMEPT OE A PKOACT1YE APPKOACH TO AMEYALUC
THE EEEECTIYENES8 OE LUYESTMEOTS8 IN NATMKAN
KES8OLUCES

Ylanlwir Kaln§w
Belporoé blaltonal Kesearck Bnryersily, Kussra
Kaluarn@bau. eéu.rm

Elena baynnenko
Belporoé blaltonal Kesearck Bnryersily, Kussra
layrrnenko_ea@Tarl.rv

Mebnban AHyeya
Arerbayan 3'ale Bnryersy o/EconoTrcs, Arerbayan
Teknban_allyeya@unec. eéu.ar

Yana boniiareya
Belporoéblaltonal Kesearck Bnryersily, Kussra
‘bonéareya ya@bau. eéu. rv

NB8TKNCT

1n 'ke conlex! o/ analyrrng !'ke e//eclryeness o/ rnyes!Ten!s T nalural resources, 'ke T03!
rTporlan!poT! o/ !keproaciiye approack r3,/rr3! o/all, !o a33ess !'ke leyel o/aéaplalton o/ !ke
rnyes!lTen!pro]ec! lo 'ke/nlure conélLions o/V3 rrpleTen!alron. I! r3no!po3ssrble lo aéeuyualely
rTpleTen! 'kr3 by !raélllonal/orecasiing Te!koé3 baseé on !ke" ToyeTen! "/roT lkepas! lo
Ike presen! ané/urlker 'o 'ke/ulure. Xe neeé a/vnéaTenlally nem approack !ka! rrpleren!s
Ike "ToyeTen!"/roT !'ke/n'ure lo !kepresen!. Tkraproaciiye approack r3 baseé on 3rrblaiion
ané experiize. To 3rTulle bolk negaitye ané posllye aciion3 o/ 'ke exlernal enyiionTen! o/
rnyes!Tenlprojec!s, a koTogeneons Markoy ckaT MIK éracrele iiTe r3museé. 1ncon'ras! lo ke
3cenano approack, T MKrck !ke 3lale o/ !'ke econoTy r3 a3suTeé o be unckangeé 'krongkom!
Ike operaiional penoé, MassmTe3 a ckange T !ke 3lale o/ ke econoTy a! eack 3lep o/ ke
calculaiion penoé, Mkrck mMLU allom ke Llcluston o/ 'ke/aclor o/econoTrc urbulence T !'ke
3ysleT o/ TakTpg rnyeslTen! éecr3ion3. 1TpleTen'eé !'ke pnncrple o/ accomniing /or all
conse™nence3 o/ 1Tpleren!allon o/ rnyes!Ten! projec!s bolk econoTrc ané non-econoTrc
(ex!ernalllles, publrc gooés), éespite !ke/ac! !'ka! 'key allom umnanii/rcaiion or 30Te e//ec!3 can
only be a33e33eé ‘ma\Mal"Vely miik 'ke rmyoKeTen! o/exper!s. To éo !kr3, all ke conse™1ences
are abs!rac'eé T'!o/our calegones: "Bene/i3", "Cos!3", "Oppor!unlles”, ané "Kr3k3". Tke/rr3!
ane 3econé calegones Tcluée conse™nences consréereé a3 ranéoT yanable3, ané !ke !krré
ané/our!k calegones are ranéoT eyen!3. Puncitonal-Torpkologlcal analysr3 ané syn'kesrsare
n3eé lo buiné a yanely o/ aiiernaiiye rnyes!Ten! projec!s, 'kr3 aiiom3 buiiélLlg nnusmal ané
unrupe opiions LLlaééliton 'o ke usmal nalural aernaiyes. A blerarcblcal Toéel/or a33e33Tg
Ike leyel o/aéap!aiion o/rnyes!Ten!projec!s !o 'ke/u'nre conéllons o/!keit 1TpleTen!aiion r3
proposeeé.

Keymorés: proaciiye aéap'aiton, pro-aciiyily, proaciiye approack, rnyes!Ten! projec!,
Telkoéologrcal pnncrpk3, KoTogeneom3 Markoy ckarn MK érscrele inTe, coTplele
conse’viences 3ysleT, con'rol krerarcky, yalue/uncions

1. INTKOMCTION
The pbenoTenon ol pre-eTpiiye aéapl'alion ~a8 reifecleé T !be “ork ol Tany 8clenl8!8,
bo”eVe”, lbe concep! o! “pre-aéap'alton” ~a8 onpgrally lortulaleé by C. b atTt a8 an
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Tiiepenien! eVolu!“ona®y pinenotenon anw reiiec!8 liie lac! 'ia! orgat8T18 iiaVe no! ye!
reall2eé !'beii reaéTtess lo aéap! 'o 'be Mulure, ané 'be reaétes3s Forteé 1 !be 0lé enVMonTen!
"[1]. AccoréTpg 'o Tany 3cleniis!s, !be conceplnal basls lNor 3oblng !'be problet ol proacble
aéaplalton can be !be 1éea ol aniiclpalory revieciton, ~blcb 13unéer3!ooé a3z aéap'arion !o Mnlure,
no! ye! arrbleé eVen!3[2].Tinank8 'o liie accutnlalein expenence, !viere "8 a per8on’8 abiiity !o
pe! abeain ol !ie conr8e ol exlernal eVen!8 ani “.. w!i !'ne area'e8! beneit! o aitap! 'o Iulure
olllen nanpgeron8 pinenoTena ol !ile onlllite “orlii long belore !'ne8e pinenoTena lake place” [3].
Curren!ly, liie concep!8 ol “pre-eTp!ble aliaplaiton”, “pre-aitaplaiion”, “pro-ac!tly”, Fortra
a 3ynonyTtonus 3enes, are weéely nseé T Va™ous Melés ol butan ac!Ttly. Proa™ble (pta®“We
Tonnonnp) 13weéely 3preaé v lbe Velé ol TrorTaiion lecbnolopy. I' 13 con3léereé a3 lbetar
lool lor preéwoiing !'be bebaV” o™ ol lbe 3y3leT, 1éeniilCyTn bleak” places ané, mlitalely,
3oblng problet3 belore !bey becoTe cnitcal. Kecen!ly, 1! ba3 becoTe weéely un3eé 7
Tanapgeten!, 3Tce T conéiiton3 ol liTlieé 30lVen! éeTané, lierce coTpeliion ané conslan!ly
TcreasTp proéucinon ol Va™on8 gooii8 anii 8etce8, lile coTpany’8Ttanageten! neeit8 o n8e
avaHwAe” ne” Tanapgeten! approacbes !'o ensure !be 3lable MuncitoTng ané elielle
éeVelopten! ol 'be coTpany. One ol 'be3e approacbe3 13 proa”ble tanageten!. Tbe proa”ble
approacb 13 ol pariicular iTporlance T ~e3”e”; Tanageten! becanse i 13 nmecessary lo
éelertte T aéVance, a! Ibe p~e-*nVes!Tten! 3lage, 'be Nnlure elTec!3 ol" eacb ol !be con3léereé
Ne3”Nen; prclec!s T oréer !o pteVen! !be Tatle3lanon ol nega!"Ve ellec!3, reéuce !'beii
iTpor'ance Tcrease3 !be elTec! ol po3siible elTec!s. Al 'be 3aTe nTe, !be !beorelical ané, aboVe
all, Ta'beTtaincal lool3 éeVelopeé 'o éale 'o 3uppor! a praanllle approacb !'o 'be analysls ol lbe
elTeilllene3s ol “e3”e”™; prclec!s canno! be con3léereé 3aislaclory, becanse 1! éoes no!
allo”, irslly, lo 'ake T!o accoun! all !'be T03! 3lpaTiican! gmna”"Mble ané agnaHwAe
conseaunences ol 'beit 1TpleTenlaiion, 3econély, Taéeamale conéitons ol econoTto !mrbulence
lakTta T!o accomn! n3k3 ané opponnnlles (tanagenal opiion3). In !bl3 regaré, 3lnéles Mocmnseé
on !'be éeVelopten! ol !be TalbeTtaltoal apparalns ané Te!boéolopwal !ools !o 3uppor! a
proa™ble approacb !o !be analysls ol !be elTec!“Veness ol “e3”e”; prclec!s 3bonlé be
recogni2eé as “eleVan!.

2. METHOBOWL CY

I 13 penerally accepleé 'bal 'be Hlrecycle ofan e 3/~ e ; prclec! 13represen'eé T !bree 3lages:
p~e-"nVeslten!, *e3”e”; ané operaltonal. A! lbe 3aTe IiTe, 3Tce !be lale 19503, Tanagers
roT bolb large ané 3tall coTpaTte3 T !be coun!nes w!b blgbly éeVelopeé econotles baVe
coTe 'o !be necessily ol Tioénctpg ane”, pos!l-~"nVes!ten! pbase ol Ibe prc]ec! Ve cycle. Tbe
neeé lor 'bl3 3lage 13 al3o Téioaleé by leaétn Knsslan exper!s v lbe Meléolr"e3nen: Ibeory
P.b. ¥Yinen8ky, V.N. MV8inr8, 8.A. 8Ttolyak, alinTpg a 8lage " a! lile coTplelton ol !ite prclec! ",
on AN "apo8lenon a88e88ten!, an a88e88Ten! ol ac!nal elTec!blene88 "[4]. Tbe an!bor3 nole
hal 'iie blpor'ance ol !iie " 8lage a! !'iie coTplelton ol !ie prclec! ’8lage 13 no! 30 Tucb lo VeMTy
'be elTeillene3s ol !'be prctec! aller n3 coTtplelton a3 !o éeVelop recotTtenéaions Tor
ATprOVANL 'be gnality ol “e3”e ™ ; éeastons al! !be pfe-"nVes!ten! 3lage Nor neMy Tiilaleé
Ne3”e”3 1 nalural resources. bl “orlé pracice, !be analysls ol *e3”e”; prclec!s al lbe
p~e-~nVes!ten! 3lage 13 calleé p~e-“nVes!ten! researcb, consls!ing ol !'bree 3lages [5]. A! lbe
Mrs! 3lage, calleé !be 3!néy ol *e3”e”™; opporlunillles, a p~e-"nVeslten! researcb prograr 13
Forteé. Allbe 3econé 3lage, !be cusloter beglns !be éeVelopTten! ol a éeclarallon (applicaion)
ol itn'en!, tn "blcb 'be T03! 3ullable op'!ion lor ~ e 3!~ 1n !'be capllal *nVes!Ten! ob)ec! 13
3elecleé, !be prelitlnary conéiton3 ané localton (area) ol !'be oblec! are localeé ané
approxblal'e leciin“cal anii econoTt”c “ni”calo™8 w!bln !ile ~nVe8!o”, 8 Mnancal capablliixes
(resiitoinons). A! 'be !'blré 3lage, 'be éelertlnallon ol prac!lcal ac!lon3 For*e3” e ”; 13 carrleé
ounl.
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In noTe3inc praciice, T accoriiance w'b !'be Me!bonoloatal KecoTTennanons lor a33es33Tq

'be elTecintyene33 ol Tye3!Ten! prolec!s (beretaiier relerreii 'o a3 !be KecoTTteninainons), !'be

pre-tyes!ten! pbase 13alsocaTtein on! T !bree 3lages[6]:

e ieyelopten! olan tyes!ten! proposal anii iieclaraon ol T!len! (expre33 as3zes33ten! ol lbe
T yes!ten! proposal);

e lieyelopTen! ol "1lusiiiicainon ol Tye3!Tten!3";

e lieyelopTen! ol a MeasllUiiity 3!uity or !be projlec!.

Consegueniy, 'be Ta T 'ask3 ol bo!b “orlii anin noTe3inc praciice ol pre-Tyes!ten! researcbh

are:

1) !'be ForTaion ol a MU3! ol polenial Tye3!Ten! prolec!s a! !be 3lage ol rapbl a33ze33Tten! ol
!be Tyes!Ten! proposal;

2) analysl3 ani 3eleciion ol 'be To3! elTecitye prolec! opiion a! !'be 3lage ol Jusitiicaion ol
Tyeslten!s;

3) tieyelopten! ol a Measlliiiy 3!uidy lor an el Teciiye projec! opion.

Moreoyer, 'be nnsaislraclory !beoreiical anin Te!lboliologtoal basls lor 'be analysls ani 3eleciion
ol 'be To03! elTecitye prolec! opiton ol''en leali3 'o 3enou3 error3. Por exatple, T accoritance
w'!'b 'be KecoTTenialions, !be a3z3es33ten! ol !'be elleciyene33 ol aWernaliye tyes!Ten!
proJec!s a! 'be pre-tyes!ten! 3lage 3bonlii be catein on! w!b bIlTeren! iiep!b ol 3lnily a! i3
yanoun3s 3lages ('be pnnblple ol Tulin-3lage eyaluainon). A!lbe 3aTe nTe, 'beyolute anin nalure
ol 'be ayaitable TlFortaion a! !'be lwial 3'ages ol !bl3 3lage o no! allo” !'be n3e ol classtoal
Telboii3 lor eyaluaiing 'be elTecityeness ol Tyes!Ten! projec!s, 3Tce !beil casb Mo”3 canno!
be reiiably preblc'eii; !'berelore, 'be Tlegral elTec! ol 1TpleTenlainon or olber perfortance
Tblcalors canno! be calculaleid [7]. 80Te 3cleniis!l3 propose lobeaT 'be 1TpleTen'aiton ol !be
pre-tyes!ten! pbase I'rot !be ToTen! ol 'borongb elaboraiion ol !be projec! blea, 37ce, T

'bein opTion, only "... a!borongb 3'nity ol !be blea ol''en 3lgwiican!ly cbanpge3s !'be lwiial blea
ol 13 3cope, 1TpleTenl!alton Tecbaw 3T anit po33lble elTeciiyenes33"[8]. Moreoyer, !o iie3cnbe
'be projec! iitea, 'be aulbor Tiolinces !'be concep! ol a concep!nal projlec! - a liocurten!
nescnbTph 'be consiincinye blea ol 'be prolec!, i3 goals anin ob]eciiyes, noyelly, Ibe atoun! ol
necessary resomurces, nwaneness, 3lreng!'bs anii ~eaknesses, anii Tyes!ten! aitracityeness. Tbe
lortaiion ol a concep!nal projec! 13 recogwz2eii a3 an itporlan! par! ol !'be proces3s ol
ltpleTtenl!aiion ol !be pre-tyes!ten! pbase, 37ce !be LWl o-3lage approacb “concep!nal p~o”ec!
- bnstess plan” avO™b8 !be 3iinaiton “"ben Iull-acale anii co3!ly researcb leaii3 'o a nepanye
concluston regarblng !be Measiiliiiy anit elTecityeness ol 'be blea - 3ucb a concluston can usmally
be Talie alreaily basein on a concep!nal ineslgn. Tbe blea ol n3tpg Tyes!Ten! projec!s lo a33ess
'be elTecityene33 ol Tyes!ten! projJec!s a! !'be pre-tyes!ten! 3lage 3eeT3 !o be iniie
consiunciiye, T our opTion, bo”~eyer, guesnonsretaTt abou! *ba! a concep!nal prolec! 13 ani
bo” lo buiiii 1! baseii on !be prcuec! blea. O!ber an!bors [9,10] al3o no'e !ba! !'be neeit Mor analysls
anin eyaluaiton ol Tany alternaliye prolec! opiton3s leait3 o 3lgwiican! resonrces anii nte. To
3lTpily !be proceiinre Ior 'be preiiTrtary 3eleciton ol cosl-elTeciiye Tyes!Tten! prolec!s, !be
an'bors propose n3Ttpg 31tpler praciical Te!boii3 ol 3eleciton baseit on econoTi Te!boi3 ol
express analysls. Ho” eyer, !be only 31TpHiicaiion bere 13 o nse egnal-3l2eit casb Mo”3 Ibal
baye a nwrlorT blslbuiton. Tbus, itespiie nuterons alletp!s lo 31Tpiily !be proceiinure ror
eyalmnannpg anin 3elecing an Tyes!Ten! projec! al 'be pre-tyes!Ten! 3lage, n3ta !'be concep! ol
“concep!nal p”o”ec!”, !be “ne8!™on ol bescnbrtpg !'be "e3lTen! protec! anb eValualng i3
elTec!lyeness a! all 3lages ol !'be pre-1nyes!Ten! 3lage (FroT !'be innoyaliye 1itea ol !be projec!
lo 113 1TpleTen'allon) reTtaT3 open. In aiiil!lon, 'be Wnesiion ol u3lng a proac!lye, proaciye
approacb Tlor !'be elTec!lyene3s ol an inye3!ten! analy3l3 retaln3 wunexploreii. Tbe u3e ol
proac!lye approacbes 13 no” po3slble iine 'o, a3 nolein aboye, !be ablililty ol a person !o Take
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neblstons lakTg T!'o accoun! !'be accuTtnlaleli expenence, !'be iieyelopTen! ol 'lbe TalbeTaiical
apparal'us lor Toienng posslble 3iimanon3 T !be Mnlure, anii also iine 'o !be lac! 'bal an acitye
Mansion 13 betn Tale 'roT l!raiintonal Morecasiing 'o 'be pnnblple3 ol 'be Te!lbobology “
lecbnologtoal lMNo”e8”gb! ”, or 'be Po”e8"ab! Te!bobolopgy.

3. KESEJ/IKCH

Tbhe Te!'boioloatal pnnblples ol 'be concep! ol a proacinye approacb !o !'be analysls ol !be
elTecityenes33 ol Tye3!Ten!3 T nalural resonrces are baseli, irsiy, !be pnnblples applicable o
any lypes ol proJec!s regariiless ol !beii lecbblcal, lecbnologioal, Mnanclal, secloral or regional
lealures anin Fortulalen T !be KecoTTeninainons, ~“blcb are baseii on !be Telboioloay
bIMBO, 3econiily, 'be pnnblple3 ol 'be “lecbnologtal ro*e8 gb!” Telbobology, or !be Poreslab!
Telbolioloay. In accoritance w!b Ibe KecoTTenialions, "ben lielertTTg !'be elleciiyeness
ol Tyes!lten! projec!s, e wll lake T!o accoun! all !'be conseguences ol 3 1ltpleTenlaiion
Ibrongbon! 'be eniire Wle cycle (3eitleten! penoit). ~ e wll blyble !'be calculaiton penoii T!o
3leps — !be 3eaTen!s w!bln ~blcb nala are agarepalein; 'be calculaiion 3lep3 wll be lielertTel
by !'beih nutbers3(0, 1, ..., T). To 3lTtulale bo!b nepaliye anin po3sllye acitons ol !'be exlernal
enyionTen! ol !be Muncitoblng ol Tye3!Ten! prolec!s, a botogeneons Markoy cbat w!'b
nlscrele nTe 13 uzein. Tbe 3lale ol 'be econoTy al eacb 3lep ol !'be calcmulaiion penoin wll be
Mescnbeli by !be Moliownp 3eanence:(8!, 82,..., 8n). nitke 'be 3cenano approacb, T "blcb !be
3lale ol 'be econoTy 13 a33uTeil 'o be uncbangei 'broungbou! !be eniire biiling penoi, 1l 13
a33nTein !bal lbe 3lale ol 'be econoTy wll cbange a! eacb 3lep ol !be biiling penoii, *blcb wll
enable 'be Tcluston ol econoTt !nrbulence T !'be Tye3!Ten! iebl3ton-Taktg 3y3letr. To
buinii a cotplele 3y3let ol con3eanences a! eacb 3lep ol 'be calculaiion penoii, “e wn3e !be
Telboiiology ol 8°OT-analy3ls, a3 a key Pore3lgb! 'ool. A! lbe 3aTe iTe, "e a33uTe !bal any
consepuence ol 'be 1tpleten'alion ol 'be Tye3!Ten! prolec! al 30Te 3lep ol !be biiling penoi
can baye eitber a posllye or nepaitye elTec!. Tbe posllye elTec! a! a cer!at 3lep ol !be
calculaiion penoii 13 helertrein T owur bleas, Iirslly, by casb recelp!s (B - Benei!s), generalen
by 'be Tye3!Ten! prolec!, 3econiily, layorable eyen!s, or oppor!ublite3 (O - Oppor'!ubliie3). Tbe
nepgaiye elllec! al a cerlat 3lep ol lbe biiling penoii 13 nelerTteid T owur bleas, lirsiny, by casb
payTten!s, or tyes!Ten! co3!3(C - Co3!3), necessary lor 'be 1tpletenlaiton ol [P, 3econiily,
ainyerse eyen!s, or n3k3(K - LU3k3). Tbus, a conceplnal tyes!ten! prolec! relalein 'o nalural
resounrces3”P) bas !be lNoliownpg Mortal escnpiion:

IP= ({B, C, O, K}1 ..., {B, C, O, K}7).

N e wll nse !'be concep'nal Tyes!ten! al eacb 3'age ol 'be pre-tyes!Ten! 3lage !o calculale i3
elTec!blene88, “"bite !'be concep! ol ‘blanon3 beVelopTten! bep!b3” MNortally Tean3 !be bearee
ol cer'at!y oll'!be corresponityg 3e!3. In oriier lor Ibl3 Toel 'lobea”™orktg 'ool *ben TakTg
TyeslTen! liebl3tons, a Telboinologtoal approacb 13 neeiiein !ba! “onlin allo™ n3 'o carry om!
a33e33ten!s rot !'be perspeciiye ol eyaluaiton cn'ena. bl !bl3 3'nity, or 'bese purposes, "e
wll mn3e !be blerarcblcal 3!'ruclure analysls Te!boiology, “blcb 13 baseih on !'be npgorous
TalbeTalical elpenyeclor Telboi lor proce3stn Tyerse 3yTTelito Talitoe3 (Tailwoes w!b
po~er caibraiion) [11,12]. Orapblcaiiy conl!roliing blerarcby Tor a33e33tg !be Tlegral
elCeciiyene33 ol Tye3!Ten! prolec!s wll be presen'eii T !'be Fort ol !be MNoWiownpg blerarcby
(Plgure 1)

Proure/ollomTp on ke nex!page
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Proure 1: Tke TanageTen! Merarcky/or atoew ng ke rnlegraleii e/feck\ene88 o/T\e8!Ten!
prelec!8

Portally, !be T!e8raleé a33e33ten! ol !be elTeciiyene33 ol Tye3!Ten! pro)ec!8 18 calculaleé
accorérp 'o !be Nollownpg Nortnla:

o bl =?§d)¢LIJ* )

bere ~ (1) - “™pgbl 7, lie 8~”gtl~cance ol !ie !-'b 3lep ol !be calculalion penoé,
! ~p) - 13 !be yalue 'mnciion ol 'be Tye3!Ten! prcuec! a! 3lep ! ol Ibe bititng penoé.

1n 'urn, 'be yalue unciion ol 'be Tye3!ten! prolec! a! 3lep ! ol !be calculaiion penoé wll be

calculaleé n3tpa 'be Nollowng yaluaiion Munciions, "blcb are cons!rucleé T accoréance w'b

Ibe blerarcby analy3l3 Te!boé[13]:

« ¢!'B(1p) — 1P a88e88Ten! Munchon FroT !be po8iitonol !be criteMon “benel8al be I-!b 3lep
ol 'be calculaiton penoé”;

 (!C(1p) — !'be 'mnciton ol eyaluaing 'be 1P I'roT !be positon ol 'be critenon wvco3s!3 allbe !-
b 3lep ol !'be calculaiion penoé";

o 1°(1p) — 1P aB88e88ten! Munciton I'rot liie po8iton ol liie crilenon “oppor!uTtiie8 allie !-
b 3lep ol 'be calculaiton penoé”,

*  ('K(1p) — 1P a88e88ten! unciton I'rot !ile po8iiton ol !iie critenon “n8k8 al lite !-1b 3lep ol
'be calculaiton penoé”.

By !be Tulinpiicainye Fort ol agarepaiion, ~e I'rally obl!aT !'be yalue M'mnciton ol 'be Tyes!ten!
projJec! a! 3lep ! ol !be calculaiion penoé [13]:

( B\ Ms ( o\Mo

o '(*P) [/ clMcy

LT [

"bere B — "™ bl ", 'be pMorily cN'eMon ol "benelbl”,
— "npgbl " phonly crifeMon lor "Mealure8”,

NG— "npbl " pMorily crilelon “co8!8",
— "npabl " phorily ol Ibe crideMon "M3k3".
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Ne nolelbal ""pabl s " !'bepnontie8 o! !'be critena, ané al8o !be 87gbliicance o! !be !-!b 8lep
ol Ibe calculalion penoé are ba8eé on !be pnnblple8 ol !be blerarcby analy818 te!boé.

4. CONS™MSBION

The ariicle alletp!8 'o T!roéunce a proaciiye approacb !o !'be analy818 ol 'be elTecyene88 ol
inyesg!lTen!s T nalural re8ource8, !be e88ence ol *blcb T !be general MNortulalion 18 'o preyen!
Ibrea!8 belore !'bey becoTe releyan!. 1n !'be conlex! ol !'be analy818 ol !be el Teclyene88 ol
Tye8!Ten! prolec!s, !bls Tean8, I8! ol all, an a88e88Ten! ol Ibe leyel ol aéaplalton ol eacb ol
'be analy2eé prolec!8 lo Imlure conéiiton8 lor !'beit 1Tpletentalton. I! 18 no! po88lble !o
aéenalely Tpleten! !bl8 w Th !raéintonal 'oreca8!ta te!boé8 ba8eé on " toVerten! "lIror
Ibe pa8! !o !'be pre8en! ané lur'ber o 'be Mnlure. A T'vnéatenl!ally ne” approacb 18 neeéeé !bal
Tpleten!8 "T1oVeten! "IroT !be !nlnre lo Ibe pre8en!. Thbl8 proac!ble approacb "8 ba8eé on
LMBO Te!boéoloatal pnnclple8 appiicable !o any !ype ol prcuec!, regaréle88 ol !bei
lecbblcal, 'ecbnolopaTal, VMnanclal, Téuw ny or regonal 8peclllc8 ané !be pnnclple8 ol
“lecbnoloatal 'ore81ab!” or 'be Pore8”ab! Telboéoloay. TbeTpleTen'ainon o!!be8e pnnblple8
becoTe8 po88lble éue 'o Ibe abiiily ol a per8on (exper!) 'o Take éeci8tow laktg 7!o accowun!
Ibe accntmlaleé expenence (exper! kno”leépe) ané 8lTtmulalton Toéeinnpg ol Iulure eyen!s,
conéiirow, 8Mnaiion8, aciiow. To 81tulale bo!b negailye ané posilye acifow ol !be exlernal
enyionTen! ol !be Muncitoblng ol Tye8!Ten! prolec!8, a botogeneon8 Markoy cbat w!'b
g18crele VI Te 18 m8eé. 1nm con!ra8! lo !be 8cenano approach, T “blcb !be 8lale ol lbe econoTy 18
a88uteé 'o be nncbanpgeé 'bronaboun! 'be eniire operaltonal penoé, 1! 18 a88uteé !ba! Ibe 8lale
ol 'be econoTy cbanpge8 a! eacb 8'ep ol 'be calcmlalion penoé, *"blcb wll enable !be Tclwton
ol econoTto !urbmnlencet 'be Tye8!ten! éeciston-taktyh 8y8ler. The pnnclple ol lakTg T!o
accoun! all 'be coweguence8 ol !'be ltpleten'!alton ol Tye8!Ten! prolec!8, bolb é&inec!ly
econoTi ané non-econoTt (exlernal elTec!8, pubiic fooé8), 18 1TpleTenleé, ée8pite !'be lNac!
'ba! 'bey allo™ a pguanii'ailye a88e88Ten! or 8oTe coweguence8 can only be aB88e88eé
Awnaiilaiyely w!b !'be belp ol expei8. To éo !'bl8, all 'be coweamnence8 are ab8!racleé T!o lNour
calegone8: “Benein!8”, “Co8!8”, “Oppor!ubline8” ané “Kiskg”. 1n !be ir8! ané 8econé calegory
a1l cowepnence8 cowléereé a8 ranéot yanable8, T !be !blré ané lour!b - ranéoT eyen!8. A
con'rol blerarcby 18 propo8eé lor a88e88T1a !be Tlearal ellecyene88 ol blye8!Ten! prolec!s,
ané corre8ponéTn eyablaMon Mnciow are éenneé.
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