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Methodology for optimization of coordinated forestry, bioenergy and infrastructure
investments with focus on Russian Federation
There are very good options to strongly increase the industrial utilization of raw materials from
the forests, such as stem wood and other assortments, irrespective of how these assortments are
distributed between saw mills, pulp mills and companies in the energy industry.

The general structure of the optimization problem of coordinated expansion of sustainable forest
and bio energy supply chains, infrastructure and industrial plants is studied. Alternative dynamic
models are described. Optimal solutions are derived for alternative cases and preliminary
conclusions are made. Capacities of industries of different kinds, using raw materials from the
forests, should be strongly expanded. This also leads to increased employment in all concerned
regions over an infinite horizon.

The total economic value, the present value of all activities in forestry, the forest products
industry and the energy industry, increases strongly if harvesting and capacity expansion develop
in the ways derived and suggested by the optimization models.

Furthermore, the complex problems of the global system with green house gases and global
warming and the level of the carbon stock in the forests, has become a dominating topic in all
media and conferences during the latest years. With increasing utilization of the production
potential of the forests, the forests can capture more CO2 from the atmosphere and we may solve
the global warming problem. When we harvest a forest and use the timber to build wooden
houses, bridges and other constructions, the carbon that was originally captured by and stored in
the forest is moved to the constructions. When we harvest the forest, the forest land is released
and can be used for a new plantation. This new plantation can absorb even more CO2 from the
atmosphere. In case we do not use the old forest and harvest it, the forest net growth sooner or
later stops. Then, the forest does not contribute to the net uptake of CO2 anymore.
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MeTtomoJsiorusi ONTHUMHM3ANMH KOOPAUHUPOBAHHBIX HHBECTHUIIMM B JIeCHOE XO0351iiCTBO,
OmodHepreTuKky U HHQPPACTPYKTYphI HA npumepe Pd.

Hmerotcs xoporiee MepcrneKTHBbl 3HAYUTENFHOTO YBEIHUEHHUS 00BEMOB JIECOCBHIPBSI Pa3HOTO
acCOpTUMEHTa, HampuMep Kpyrioro Jjeca. HesaBucumo oOT pacnpeneneHus Mexmy
neconuikamu, [IBK u sHepreTrueckuMu koMmnaHusiMu. M3ydarorcs oOiue myTd ONTUMU3ALNN
CKOOPJIMHUPOBAHHOTO PACHUIUPEHUS] MOIIHOCTEHW MOCTABIIUKOB JIECOCHIPhS U OMOPHEPTUU U
UHOPOCTPYKTYphl. PaccmaTpuBaloTCs albTEpHATHBHBIE AMHAMHYECKHE MOJAENU. BbIBomsTcs
ONTUMAJIbHBIC PEIICHUS JUIsl PAa3IMYHBIX CIIy4acB W JEJAIOTCS MPEABAPUTEIIbHBIC BBHIBOIBI 10
MOBOJY 3HAYUTENHHOTO  PACIIMPEHMS MPOMBINUICHHBIX  MOIIHOCTEH  pa3HOro  poja
HCITIOJIB3YIOIIUX JIECOCHIPhE, YTO B CBOIO OYEpEelb, BEACT K YBEJIMUCHUIO 3aHSATOCTH BO BCEX
3aMHTEPECOBAHHBIX JIECHBIX PETHOHAX B PACCMATPHUBAEMOM BPEMEHHOM TMEPHO/IE IMIaHUPOBAHUSI.
OO6mast sKOHOMHUYECKass CTOMMOCTh, TEKyI[asi TUCKOHTUPOBAHHAs CTOMMOCThH BCEX ONeEpalfili B
JIECHOM XO3SIHCTBE, 3aTpaThl Ha TMPOM3BOACTBO JIECOMPOAYKTOB M DHEPIMHM 3HAUYUTEIHHO
YBEITUYMBAIOTCS €CITU BBIPYOKAa M pacCHIMpEeHHEe OOBEMOB CHIPbSI TMPOU3BOJATCA B pPaMKax
npeiaraéMbIX ONTUMHU3ALMOHHBIX MOJIEJIEH.




Kpome Toro 3a mociemHue ronpl, JoOMUHUpYIomiei Temoir Bo Bcex CMU u Ha koH(DepeHIHsIX
CTaJld KOMIUIEKCHbIE MPOOJIEMBbl CBS3aHHBIE C: TJOOANBHBIM MOTEIIEHUEM, MapPHUKOBBIM
apdekToM W ypoBHEM 3amaca yriiepojga B JiecaX. [IpW onNTHMH3AlMM  WCIOJB30BaHUS
MPOMBINIICHHBIX JIECOB, Jieca CIIOCOOHBI yaepkuBaTh 0oinbiie CO2 u TakuM 00pa3oM Mbl MOKEM
peuuTh mpobseMy rinobansHOro moTeruieHus. Korma ™Mbl BeIpyOaeM Jiec M UCIOJIB3yeM
nuiIoMaTepuanbl, JUisi TOCTPOWKHM JAEPEBSHHBIX JOMOB, MOCTOB M JPYIMX KOHCTPYKIIMA,
HAKOIUIEHHLIN B APEBECHUHE YTJICPOA OCTACTCS B KOHCTPYKIHAX.

Bonee Toro, mpu BbIpyOKe OCBOOOXAAETCS MECTO TOJ HOBBIE IJIAHTALMU, KOTOpas B CBOIO
ouepenb, MOXET abcopOupoBaTh Oouiblie yriiepoma w3 arMocdepbl. Ecmu Mbl He Oynem
UCIIONIb30BaTh HEMPUPBHIBHOE HEMCTOIIMTEIHHOE JIECOMOIB30BAHNE, TO PAHO WJIH MO3THO YUCTHIN
pOCT Jieca MpeKpaniaeTcs, 4To BeaAeT K npekparnieHuto nornomerus CO2 u3 armocdepsr.

Methodology for optimization of continuous cover forestry with consideration of recreation
and the forest and energy industries

Authors: Peter Lohmander and Zazykina Liubov

Forests can and are used for many different purposes. It is important to consider these
simultaneously. A new methodological approach to optimization of forest management with
consideration of recreation and the forest and energy industries has been developed. It
maximizes the total present value of continuous cover forest management and takes all relevant
costs and revenues into account, including set up costs. In several regions, in particular close to
large cities, such as Paris and Moscow, the economic importance of recreation forestry is very
high in relation to the economic results obtained from traditional “production oriented” forest
management. This does however not automatically imply that production of timber, pulpwood
and energy assortments can not be combined with rational recreation forestry. The optimization
model includes one section where the utility of recreation, which may be transformed to the
present value of net revenues from recreation, is added to the traditional objective function of the
present value of the production of timber, pulpwood and energy assortments. In typical cases,
individuals interested in recreation prefer forests with low density. This means that forest
management that is optimal when all objectives are considered, typically is characterized by
larger thinning harvests than forest management that only focuses on the production of timber,
pulpwood and energy assortments.

The results also show that large set up costs have the same type of effect on optimal forest
management as an increasing importance of recreation, close to large cities. Both of these factors
imply that the harvest volumes per occation increase and that the time interval between harvests
increases. Even rather small set up costs imply that the continuous cover forest management
schedule gives a rather large variation in the optimal stock level over time.
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Metoposorus ONTHUMHU3ALUM HeIPEepPHIBHOIO HEUCTOUIUTEIHbHOI0
JIECOMOJIb30BAHMS, KAK JJIfl 00ecleYeHUus1 PeKPealMOHHbIX YCJIYI, TaK U AJs
nepepadoTKHU B JIECHOI W IHEPreTHYeCKOi MPOMBIILIEHHOCTH.

Jleca UCTIONB3YIOTCS U MOTYT MCIOJIB30BAaThCS B PAa3HbIX LENAX. BaxHO yudecThb
BCE ITH LI€JIU OJTHOBPEMEHHO, pa3pa00TaH HOBBIM METOJOJIOTUYECKHUM MOAXO0J K
ONTHUMU3ALIUU JIECONOIB30BAHUU C YUETOM OOECHEeUEeHUs] PEKPEAlMOHHBIX YCIYT,
nepepaboOTKu B JIECHOM U DHEPreTUYECKOM MpOMBILUIEHHOCTH. OH
MaKCUMHU3UPYET OOIIYIO0 TEKYIIYO0 IUCKOHTUPOBAHHYIO CTOUMOCTH HEMPEPHIBHOTO
HEUCTOIUTEILHOTO JIECOTNOIB30BAHMUS M YYHUTBHIBAET BCE 3aTpaThl OyAyIIEro
IepUoOJIa M J0XOJbl, BKJIKOUAs HadallbHbIE 3aTpaTbl. B HEKOTOpBIX palioHax, B
0COOEHHOCTH BOJM3U OONBIIMX TOPOJOB, Takux kKak I[lapmwk wmm Mocksa,
DKOHOMHYECKAsA BAXKHOCTh PEKPEALMOHHOIO JIECOIOJIb30BAHUS OUYE€Hb BBICOKA, IO
CPaBHEHHIO C 3KOHOMHYECKUMH PE3yIbTaTAMU MMOJYYEHHBIMU ITPY TPATUIIUMOHHBIM
Jeconoyib30BaHuu. OQHAKO, 3TO HE 03HAYAET aBTOMAaTHYECKH, YTO PALlMOHAIBHOE
pPEKpealroHHOe JIECOIMOJIb30BAHUE HE MOXKET OBITh CKOMOMHHPOBAHO C
IIPOU3BOJICTBOM  INHWJIOMATEPUANIOB,  LEUIOJI03bI UM dHepruu.  CoryiacHo
ONTUMU3ALMOHHON MOJEJIEH, OJHOW M3 COCTABJISIOIIUX SIBJISETCSA UCIIOJb30BAHUE
PEKpEaIMOHHBIX YCIYr , KOTOPOE€ MOXET ObITh MpeoOpa3oBaHO B BEIUYMHY
YUCTBIX JOXOAOB, OT 3THX YCIHYyr M J00aBlIEHO K TPAJAUIIMOHHBIM II€JIEBHIM
JI0X0/1aM OT IIPOU3BOCTBA IUIIOMATEPUAIIOB, LEIIII0JIO3bl U DIHEPTUU.

B TunmyHbIX ciyyasx, NOPEANOYUTAIOTCA Jeca IMOJ PEKpealurd C HU3KON
IUDIOTHOCTBK) HACAXKJIECHUW, 3TO O3HAYAET, 4YTO JIECOINOJIb30BAHUE SBIISIETCA
ONTHUMAJIbHBIM, KOTJIa YYUTBHIBAIOTCS BCE LIETU MPU OCYIIECTBICHUH 00Jiee YaCThIX
pyOOK yxo/la B OTJIMYHE OT JIECOMOJIb30BAaHMSI, KOTOPOE HAMPABICHO TOJILKO Ha
IIPOM3BOACTBO IMJIOMATEPUATIOB LEJUIIOJI03bI W dHepruu. ccimenoBanue
MOKAa3bIBAET, YTO OOJbIIME HAyaJbHbBIE 3aTPAaThl UMEIOT TAKOE K€ BIIMSHUE Ha
ONTUMU3ALMIO  JIECOMOJIb30BaHUs, KaK  yBEJIWYHBAIOIIASCS BAXKHOCTh
pPEKpPEAMOHHBIX yCIIYT B 30HaX OJIM3KUX, K OosbIIM ropogam. O6a 3Tux gakropa
MOAPa3yMEBAIOT, UTO OO0BEM BHIPYOOK Ha €]I. BpEMEHU YBEIUYMBAIOTCS , @ TaK e
YBEIIMYUBACTCSl caM BPEMEHHOW HMHTEpBajl MEXay BbIpyOkamu. CpaBHUTEIIbHBIC
MaJIbl€ HAuYaJIbHBIE 3aTPaThl O3HAYAIOT YTO 3AIUIAHUPOBAHHOE HEMPEPBIBHOE
HEHUCTOIIUTEIBHOE JIECOIIOJb30BAHUE JIA€T OTHOCUTEIIBHO MHOI'O Bapualuu
ONTHMAaJILHOI'O YPOBHS 3al1aca ApeBECUHbI BO BPEMEHHU.



