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Introduction

Forests can be, and are, used for many different purposes. It is important to consider these
simultaneously. 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 imply that production of timber, pulpwood and energy assortments can not
be combined with rational recreation forestry. Considerable harvesting is often necessary in
order to obtain a forest density that is optimal when we also consider recreation.

Figure 1.
Recreation activities in a forest close to Moscow, September 2010. A large number of people

can simultaneously study moose, ride bicycle, collect mushrooms and hike. The total
recreation value per hectare is very high, in relation to the value of the production of timber in
the same area, partly because the population density is very high in the Moscow region.
Photo: Peter Lohmander, September, 2010.

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. 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.

Figure 2.
The picture shows a typical recreation site in a part of a forest close to Moscow. It is

important to observe that the selected recreation site has a forest density that is much lower
than in most other parts of the forests. In this particular case, the low forest density was
obtained via wind throws in combination with peat land. Photo: Peter Lohmander, September
2010.

Zazykina and Lohmander [11] report visitor preferences concerning forest density and forest
age. Most visitors would prefer a lower forest density than what the found in the existing
forest.
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Figure 3.
The numbers of visitors per hectare in a forest area close to Moscow during the very hot

summer of 2010. It is understandable that people select a dense and cool forest when the
temperature is very high. A quadratic function of the relationship, with parameters estimated
via the ordinary least squares method, is also found in the graph.
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Figure 4.
In general, we may expect that the annual value of recreation per visitor, close to large cities,

can be estimated as a concave quadratic function of the type shown in the graph. The
particular parameters used to construct this graph are not based on empirical data. The graph
is just one example illustrating expected function properties.
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Figure S.
The forest stock development is a function of the stock level directly after harvest and the

harvest interval.
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Figure 6.
The present value function, excluding the value of recreation, is the sum of the profit from the

first harvest and the present value of the infinite series of profits from later harvests.

The cost of moving harvesters and forwarders to the harvest site is denoted c. p is the variable
net profit per cubic metre. The harvest volumes during the first and later years are denoted h0O
and h1 respectively. The rate of interest is r and the harvest interval is t.
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Figure 7.
In case there are no people interested in recreation in the forest area and the objective is to

maximize the present value of the profits of forest production, then we should follow the
stock path described in the graph. Instantly after harvest, the stock level should be
approximately 75 cubic metres per hectare. Then, we should harvest again, when the stock
reaches 135 cubic metres per hectare. This means that we should use a ten year harvest
interval.
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Figure 8.
In case there are many people interested in recreation in the forest area and the objective is to
maximize the present value of the profits from forest production plus the present value of
recreation, then we should follow the stock path described in the graph. After harvest, the
stock level should be approximately 45 cubic metres per hectare. Then, we should harvest
again, when the stock reaches 165 cubic metres per hectare. This means that we should use a
22 year harvest interval.

Conclusions

In general, forest management, that is optimal when all objectives, including recreation, are
considered, typically is characterized by larger thinning harvests than forest management that
only focuses on the production of timber, pulpwood and energy assortments. It is important to
be aware of the fact that the exact figures presented as optimized results are illustrations of
typical expected cases. The detailed background and mathematical assumptions are reported
by Lohmander and Zazykina [13].

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, during each harvest, increase and that the time interval
between harvests increases. Even rather small set up costs imply that the optimized
continuous cover forest management schedule gives a rather large variation in the optimal
stock level over time.
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Preliminary version of summary in Russian:

MeToa0/10rust ONTUMHM3ALUM HENIPEPbIBHOIO0 HEUMCTOLIUTEIHHOIO
JIECONMOJIL30BAHMS, KAK I 00eCIeYeHHsI peKPeallMOHHBIX YCJIYT, TAK H
JJIA epepadoOTKH B JIECHOM M JHEPreTHYeCKOM MPOMBIIIIVIEHHOCTH.

IIpodeccop [erep Jlomanaep
[[IBenckuii yHUBEpCUTET cellbckoro xo3siicTBa (SLU), 90183 Ymeo, [lIBenus
OnextponHas noura: peter.lohmander@sekon.slu.se

Jleca HCTIONB3YIOTCSI M MOTYT HUCIIONB30BATHCS B PA3HBIX MENIIX. BakHO y4uecTh
BCE€ OTU 1I€JIU OJHOBPEMEHHO, pa3paboTaH HOBBIN METOO0JIOTMYECKUM MOIXO0 K
ONTHMH3AIIUHN JICCOIOIb30BAHUH C YIETOM 00€CIICUCHUS PEKPEallMOHHBIX
yCIIyT, TIepepabOTKH B JICCHON M SHEPTETUYCCKOM MPOMBINIICHHOCTH. OH
MaKCHMHU3HUPYET OOIIYI0 TeKYITYI0 JUCKOHTHPOBAHHYIO CTOUMOCTh
HEMPEPHIBHOTO HEMCTOIIUTEILHOTO JIECOMOIb30BAHUS U YIUTHIBAET BCE
3aTrpaThl OyAyIIero nepuo/ia u A0X0/bl, BKItoUas HavadbHbIC 3aTpaThl. B
HEKOTOPBIX paiioHax, B 0COOCHHOCTH BOJIM3U OOJIBIIMX F'OPOJIOB, TAKMX KaK
[Tapmx nin MockBa, S5KOHOMUYECKast BAXKHOCTh PEKPEAIMOHHOTO
JIECOTIOIb30BaHUS OYCHB BHICOKA, IO CPABHEHUIO C SKOHOMUYECKUMH
pe3ynbTaTaMy MOJYyYCHHBIMU TIPHU TPATUITMOHHBIM JIECOTIOIb30Bannu. OTHAKO,
ATO HE 03HAYAET aBTOMATUYECKH, YTO PAIIMOHATILHOE PEKPEAIIMOHHOE
JIECOTIOIb30BAHUE HE MOXKET ObITh CKOMOMHHPOBAHO C TIPOU3BOICTBOM
TUJIOMAaTePHUaIoB, EJUTFOI03bI U dHEPrun. COrJIaCHO ONTHMH3AIMOHHOM
MoJIeJIed, OJTHOM M3 COCTABIISIIONTUX SBISICTCS MCTIOJb30BaHUE PEKPEAIIMOHHBIX
yCIIYT , KOTOPOE MOXKET OBITh MPE0OpPa30BaHO B BEJIMUMHY YHCTHIX JIOXOJOB, OT
ATUX YCIIYT M T00ABJICHO K TPAIUIIMOHHBIM IIEJICBBIM JI0X0JIaM OT IPOU3BO/ICTBA
TUJIOMATePHaJIoB, EJUTFOJI03bI U SHEPTUH. B TUITMYHBIX CTydasXx,
MPEANOYUTAIOTCS JIeca MO PeKPEarfio ¢ HU3KOM MIIOTHOCTHIO HACAXKICHUM, ITO
03HAYAET, YTO JICCOTOIB30BAHME SIBJISICTCS] ONTUMAIIBHBIM, KOT/1a YYUTHIBAIOTCS
BCE IEJIM MPU OCYIIECTBIEHNHU 00Jiee YacThIX pyOOK yXo/ia B OTJINYUE OT



JI€COMOJIb30BaHNUs, KOTOPOE HAIPABIECHO TOJHKO Ha MPOU3BOICTBO
NHJIOMaTepUaIoB LEJUTI0N03bI U dHeprun. VccienoBanue nmokaspBaeT, 4To
00JbIlIMe HAYaTbHBIC 3aTPAThl UMEIOT TAKOE K€ BIMSHUE HA ONTUMHU3ALIUIO
JIECOMOJIb30BaHNs, KaK YBEIMUNBAIONIASCS BAXKHOCTh PEKPEAlMOHHBIX YCIIYT B
30Hax OJMU3KUX, K 0onbIKM ropogam. Oda 3Tux gakropa noapazymeBaroT, YTO
00BeM BBIPYOOK Ha €]. Bp€MEHHU YBEIMIMBAIOTCS , @ TAK K€ YBEITUYUBACTCS CaM
BpPEMEHHOW UHTEPBaJI MEXy BbIpyOkaMu. CpaBHUTENbHBIE MaJlble HaualbHbIE
3aTpaThl 03HAYAIOT YTO 3aIJIAHUPOBAHHOE HEMPEPHIBHOE HEUCTOLIUTEIHLHOE
JIECOTIOB30BAHUE TAET OTHOCUTEIHHO MHOTO BapUaIiii ONTUMAIBHOTO YPOBHS
3araca JpeBeCUHbI BO BPEMEHH.



