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#1. Present forest conditions
and industrial production






No country has a larger forest than Russia.
The growing stock is 25.5 times larger in Russia than in Sweden.
The growing stock is 37.3 times larger in Russia than in Finland.

The sustainable long run utilization of the Russian forest could
Increase very much, maybe ten times!

The harvest levels of the main wood assortments are only 2-3
times higher than in Sweden.




According to FAO (2005).

e The growing stock in Russia (in the land class
“forest”) is 80 479 million cubic metres over bark.
The growing stock in Russia that is defined as
“Commercial growing stock” is 39 630 million cubic
metres over bark.

« Comment by Peter Lohmander: It is however
very important to be aware that the size of the
stock that is “commercial” depends on the
prices in the product markets and production
factor markets, the availability of infrastructure
such as railroads and roads etc..




Production of selected forest products (2004)
In Finland, Russia, Sweden and the World.

Source: http://www.fao.org/es/ess/yearbook/vol 1 1/pdf/b10.pdf

Production of Forest Products

1000 m’ 1 000 tonnes
. Fulpwood Wood- Wood

Industrial - RNROC, Log:saw iy Paper & Wood

COUNTRIES roundwood round_and Roundwood & veneer Sawnwood Woodfuel based anerboard charc ul
R split e panels RAREIDOAIT oal RIR

Finland 49281 25024 53800 24257 13544 4519 2029 14036 12619
Russian
Federation 134000 54171 182000 58758 21500 48000 7159 6789 60 6885
Sweden 61400 25500 67300 35400 16900 5900 681 11589 1 12106
World 1645682 521715 3417660 970481 415553 | 1771978 224929 354490 43694 | 174635




Production of selected forest products (2004)
In Finland, Russia, Sweden and the World,
In relation to the production in Sweden.

Source: http://www.fao.org/es/ess/yearbook/vol 1 1/pdf/b10.pdf

Production of Forest Products

Industrial Ll ] Round Log:saw el Paper & Wood Wood
Loladr roundwood a:;gg’;ﬂt wood & v%neer SRionad RRiR g:ﬁ:g paperboard charcoal pulp
Finland 0.80 0.98 0.30 0.69 0.80 0.77 2.98 1.21 1.04
Russian
Federation 2.18 212 2.70 1,66 1.27 8.14 10,51 0.59 60.00 0.57
Sweden 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
World 26.80 2046 50.78 27.41 24.59 300.34 330.29 30.59 43694.0/ 1443



 We find that the production levels of several
kinds of forest products are larger in Russia
than in Finland and Sweden.

* The production levels of wood pulp, paper
and paperboard are however larger in
Finland and Sweden than Iin Russia.



A general finding Is that the production
levels in Russia are very low In relation

to the size of the extremely large forest
resource.

e This Is true In particular when we
Investigate the production levels of wood
pulp, paper and paperboard.

 However, also the harvest level Is very low
In relation to the standing volume.
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#2. General observations and
suggestions
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Russia has enormous forest resources,
clearly illustrated by the very large
growing stock.

The sustainable, long run, utilization of the
forest resource could be very much
higher.

Maybe the long run sustainable round
wood harvest could be ten times higher
than today.
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Tuble 9

Distribution of forests by relative stocking and site index, 10° ha

Subjects of BF, Total Site index
syoups of main area 11 and higher | 111 | 1v | i Va and lower
forest forming corvered Distribution of forest arvea by relattve stocking
species byforest |10-02(07-05|04-03|10-08(07-05(04-03(10-08|07-05|04-03(10-0%(07-05|04-03|10-08|07-05|04-03
wegetation
|Russian Federation
Coniferous 5043158 9943 194372 27217 124055 472616 126297 163279 867026 315863 151480 977779 S1E96E 51936 4868832 493485
Hard deciduous 17469,5 4342 12364 1277 4560 21771 682 3ws3 27154 106720 Tl 34677 14747 2943 15411 7995
Soft deciduous 123187,1 150717 212509 25490 104773 232497 48180 60861 168371 37099 25240 765010 19411 9529 ITE3 17070
| European-Ural part of the Russian Federation
Coniferous BR0R06 #0429 101830 5433 3609 27196 6745 32561 134939 13341 16251 202822 35765 4528 93887 49290
Hard deciduous S1065) 4206 11557 980 34ES 13571 1103 1246 2459 90,9 485 2917 38,2 223 83,1 102
Soft deciduous 475798 120416 127991 611 46345 70131 4921 18920 33637 3371 601 13975 3198 2127 11313 g8l
| Asian part of the Russian Federation
Coniferous 4162252 31514 92542 21784 B79AE 385420 119552 130718 732087 302522 115229 775157 483203 47408 392975 444175
Hard deciduous 12383,0 142 80,7 29,7 107,1 g200 4574 21007 18675 9763 8676 31760 14385 2720 145800 7ER3
|5oft deciduous 756073 30301 84518 19879 S342E 168364 43199 41941 134734 33728 19639 62526 16213 7562 28150 BER
| Forest regions of the Russian Federation
Coniferous 732910 24437 38439 2269 28939 69192 55700 30344 128487 12750 15592 198288 35235 4281 92229 48807
Hard deciduons 476,5 3,4 14,5 1,0 14,2 1075 15,1 13,2 218,73 28,5 1,5 45,2 9.2 0,0 4.5 2,2
|5oft deciduous s07080  70R40 53225 2584 37R4S 49280 3483 173450 28347 2629 5284 12368 2807 2075 10289 B09E
|Mon-chernozem zone of the Russian Federation
Coniferous gan0790|  48s46 850220 4453 34123 E2225 6116 32052 1333800 13071 16161 202325 35891 4527 93820 49277
Hard deciduous 15,2 81,5 3115 23,6 229 1462 143 21 11,8 0,7 0,0 0.6 0,0 0,0 0,0 0,0
Soft deciduous 391339 103890 104081 3950 38977 48925 2906 17551 28546 2395 s422 12730 2826 2082 10948 BILD
| Baikal lake hasin
Coniferous 112310 15,5 546 105 2587 12748 2633 6m62 44929 111100 2058 16893 6117 434 3393 174,2
Soft deciduous 20835 129 21,0 21 1200 4477 g69 2393 B97E 111,2 55,0 1626 35,3 79 528 11,0
| Shoreline around Baikal lake
Coniferous 1683.6 532 13,5 27 £56 2184 41,0 1222 d=34 1123 542 2489 7.0 0,8 1282 70,2
|5oft deciduous 4119 63 g1 0,7 49,0 80,8 93 49,2 26,6 162 19,0 40,2 11,5 5.1 20,9 20
Source:

http://www.liasa.ac.at/Research/FOR/forest cdrom/english/for fund en.html
(From Roslesinforg, 2003, VNIILM, 1003) 13




2 siteindexkalkyl 090323

A ol E .-l C ¢, B | F G H | .1 1,4 K Lo LM | N O P | Q
1 calCuiation or trne 10ng run sustaliaplie proauction ievel Tuble 9
2 Distribution of forests by relative stocking and site index, 10? ha
a
4 | Subjects of BF, Total Site index
5 | groups of main atea 11 and higher 111 | IV | v Va and lower
5 forest forrang coryered Diistribution of forest avea by relatiee stocking
7 species by forest 10-02|07-05|04-03|10-0%(07-05(04-02(10-02|07-05|04-03]10-08|07-05(04-03|10-08|07-05|04-03
8 vegetation
9 |Russian Federation
10 | Coniferous 5043158 91243 194372 27217 124055 472616 126297 163279 867026 315863 131480 977772 518968  S193.6 406082 493465
11 |Hard deciduous 174625 4348 12364 1277 4560 21771 s682) 3953 27134 107,271 34677 14747 2943 15411 7993
12 |Soft decidunus 123187,1 15071,7 212509 25490 104773 29849,7 48180 60861 16837,1) 37099 25240  7es0,1] 19411 9882 37463 17070
13
14 |Sum 6443724 247008 419245 s39e4| 23338E 732884 18015%| 228083 1062531 ded6d4| ledmel 1088957 553126 e4seE 539736 518530
15 |Sitesum 720237 1148431 1654258 180526 4 112283 4
16 |Frod 2,0 6,0 4,5 3.4 2,0
17 | Total Prod £45213,3 GETRSEE 744416, 6140275 224366,8
18
19
20
21 |European-Ural part of the Russian Federation
22 |Coniferous gE0e0s|  e0429 101830 5433 36082 BTI9E 6745 32361 134939 13341 16251 202622 35765 4528 93887 49200
23 |Hard deciduous 51065 42006 11557 9g0 3@ 13571 1108 1846 8459 20,9 485 21,7 38,2 223 83,1 10,2
24 |Soft deciduous 475798 120416 127991 5611 46345 70131 4881 18920 33637 3371 5600 13975 3188 2127 11313 g1l
25
26 |Sum 140776,2] 183051 241378  12024] =s923 17oseE  12834| s3s27 177035 17ezl| 22337 21es14 39s4s|  es7E 108031 57573
27 |Sitesum 433453 269653 247983 281196 17048,2
28 [Prod 9.0 6.0 4.5 3,4 2.0
29 | Total Prod 394807,7 161793,0 1115924 D5608,5 54096,4
Ja
31 | Asian part of the Russian Federation
32 |Coniferous 4162252 31514 92542 21784 87966 385420 119552 130718 732087 302522 115229 775157 483203 47408 392975 444175
33 |Hard deciduous 123630 14,2 80,7 207 1071 =200 4574 2107 18675 9763 ET& 31760 14365 2720 14580 7893
34 |Soft deciduons T5E07,3) 030,10 84515 19879 S342E ) 16sdss 43199 41941 134734 S572E 19639 62526 1621,3 7562 261500 S8R9
35
36 |Sum 041955 s1257 177867 41960 147465 561986 167325 174756 8os496 346013 141544 Ss0443  513781| 57600 433705 460957
37 |Sitesum 281754 STETTE 1406275 152476 8 952352
358 [Prod 2,0 &,0 4,5 3.4 2,0
39 | Total Prod 253605, 5260656 6328235 518421,1 120470,4
40
41
42 | Index (Jonsom) I I Il IV 7 VI I I
43 | m3skiha,year 105 g0 &0 4.5 34 2.5 13 12
44 | Souree:
45 |http: e, skatteverket. sedrattsinformation/allmannarad/aldrear 1997 1997 /ravs 1997 12a.4 1821010334 ebeSbeB0005133. hirml




Tabie 4 |
Distribution of areas of forests and growing stock by groups of species and age groups
tntnerator - area, 10° ha
denominator - growing stock, 10° m?

| including by group of forest forming trees
Groups of forests and Area coniferous hard deciduous soft deciduous
| forest availahle covered total including total mcluding total including
for exploitation by forest young | middle itn- | mature & young | middle | in- |mature & young | middle itn-  |ature &
wegetation age mature OvEr- age | mature | owver- age tmature Over-
tnature mature mature

| Russian Federation
|Total forests of I, IT and 111 groups

area 7331500 5147431 9364232 1166624 324501 2519884 181247 19072 46807 20166 93302 1259207 257326 413903 135862 452216
] growing stock TEOAD,11 0 33481140 3014228 1380095 211112 3353419 204727 31,100 570,14 250490 114554 1308422 S3EAE| 305171 2017E2 747401
|Forests afthe I group - Total

area 1461443 Q45001 111254 270367 123491 43570 E013.3 0431 33333 10213 27155 289318 32452 120388 3ETLE arssn
| growing stock 12371,00| 13201,58 57760 432150 232560 606679 106043 4RAl 44468 152,05 440900 357031 £26E 136637 50653 152433
|including fovests of the I group, acceptable fov exploitation

area 275024 156290 33006 47716 19796 557R1| 23800 3607 11162 3031 000 SRS 12744 40226 14816 22802
] growing stock 3204 247175 19033 24506 40723 1020,13 320,26 22,51 155,98 48 58 o319 134581 36,40 407 56 250,58 360,55
|Forests of the IT group - Total
| area 254518 298139 115962 73415 33055 73707 1885.1 4094 Sd38 2241 7315 249112 41870 25454 36142 Ba64.6

proving stock THL00  M47340 67900 127236 TSLER 1444000 19718 1475 5743 2918 9584 313839 134355 105836 65415 129333
:includ:'ng Jovests af the IT group, acceptable fov exploitation

area 471119 250003 104202 SEALZ 2EDE4 JTRE 15291,2 365,0 4426 126,0 ST A 205193 3EE02 77120 34321 3684,1
: growing stock 630612 335309 #1751 98338 @1400 113770 18345 13,13 4787 23,93 2043 37ETEl 12387 94487 58508 113379
Forests of the IIT group - Total
: area 3315539 390320,1 70906 822843 360955 Z01049% 22821 5547 BI3E 7712 61326 740777 182904 207261 60992 289020

growing stock SOZEE0Z 41022220 173800 BAO7,09 303364 2E023,40) TEDGAE 16,74 6E,03 69,28 635,61 TATER52 321,450 152648 TER 14 A656,45
:includ:'ng Jovests of the IIT group, acceptable for exploitation

area 2550786 1809589 403263 LTRSS 1TAITS FIEA46  3ETOR 456,7 SELE 4370 24033 JEITO0 142177 173751 s061,4 21T17E
: growing stock 018535 2247726 119913 402786 245165 1479862 40166 1423 5042 4347 29354 616443 27193 134143 67602 3ETS06
Forests of I, I1 and IIT groups available for exploitation
: area 3207320 2305871 541677 499124 233095 1043075 TRE00 119140 21416 92610 35000 885581 193723 291086 97TS1 303021

growing stock 3062055 28302,100 201397 SESA,E0 34T2ER 1895645 EBETIE 4987 254327 116,03 467210 1029785 43228 2TE3Ra 151198 556073
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With suitable time consistent contracts, Swedish
capital and labour and Russian capital and labour
would benefit from participating in these
operations in the form of a joint venture.

An increased use of the Russian resources can lead

to improved economic results for Russia and
nossible cooperating countries, increased
oroduction of electrical power and other energy
oroducts, increased employment and general
regional development in large areas of Russia
and environmental improvements with respect
to the CO2 - global warming issue.

16



e Since the relative prices of different production

factors, inputs, are not the same in Russia and
Sweden, we can be almost sure that the
optimal combination of such inputs should be
different.

It Is very likely that the optimal forest
regeneration methods are different, that the
optimal numbers of seedlings per hectare are
different, that the optimal species mixes are
different etc..

The optimal harvest schedules and use of the
forest resources should be expected to be
guite different in Russia and Sweden.
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#3. Rational coordination Is
necessary
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The forest — forest and energy industry — infrastructure problem is
In this respect very similar to a space project:

It is impossible to determine the size of the space craft or the amount of fuel
without simultaneously considering all of the missions that should be performed
In space.

Yuri Gagarin
KOpun "arapuH

Sergey Korolyov in Red Army uniform (1938) 19




e |t Is not possible to calculate the rational
use of the forest resources without a
dynamic optimization framework in
which also the investments In
Infrastructure, forest industry and
energy industry are integrated as
endogenous variables.

20



# 4. A concrete suggestion
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Agriculture
i cropland
cropland (>50%)
cropland {up to 20% or 300%40)
multi-year plantation
irrigated cropland
B irrigated multi-vear plantation

Mixed agriculture and forest

B mainly cropland with minor forest area
minor forest area

mainly forest with minor cropland area

Agriculture and forest land P mainly other with minor cropland and forest

in China, Mongolia and

the states of the FSU Forest
B forest Other
B crotected forest other
i) :
[ mainly forest Bl vater

openfsparse forest B urban



VEGETATION of the Former Soviet
Union, Mongolia and China

Alluvial sequences
Baren land

Coal coniffsouth. taiga
Coal dec. forest

Cool desert

Cool grasslandfmeadows
Cool mixed forest
Cool-temp. conf. forest
Coalftemp. shrubs
Farming land

Hot sandy deseart

lce

Large waterbodies

Mid continental taiga
Mid. sub-cont. taiga

Mires/swamps [ Warm. temp. con. forest
Merth. contintal taiga - Warm/Temp. dry grass
Polar desert Bl Warm/Temp. moist steppe
Read brakes Wooded grasslands
Salinid desert Alpine tundra
Sub-tropical/broad|. evergr. forest i Coolfboreal woodland
Tamp. deciduous forest Martharn tundra

Temp. mixed forest Southarn tundra

Trop. evergr. forest I Tempearate woodland
Trop. raingr.. forest Wooded tundra
Trop. steppe I Xerophitic shrubs
Warm shrubs B ¥ =rophitic woodland
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Soils

[ Fluvisols
[ 6leyscl
[—_1Regosols
[ ILeptosols
[ 1Amnosols
[ Andosols
[ Yertisals

[ Cambigals
[ Calcisols
1 Solonetz
I Solonchaks
[ Kastanozems
[ Chermozems
1 Phasozems

(1 Grayzems
I P lanosols
I Podzoluvisols
[ Podzols
[ Histoaols
[ Rock Quicrops
[ ISands

I Water bodles

25



SLOPE Classes for China, Taiwan, Mongolia, and the countries of the FSU

SOTER Slope Classes
flat (=2%)
flat, wetland
genthy undulating
undulating [=8%)
B rolling (=15%)
moderately steep (<30%)
B steep (=60%)
B iery steep
B ater
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In this region, the forest has not vet
been reached by useful infrastructure

X(1) Infrastructure boundary
Y(t) Harvesting boundary

Infra Forestry
structure















Central components of the structure of the
dynamic strategy optimization problem
are given.

Because of page limitations, the problem
description is not rigorous.
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Method:

Multi period
guadratic programming
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Objective function = Total present value

max [1= Ze ‘7 (t)

dq,...,
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The profit in a particular period Is a
function of the decision in that period
and the decision in earlier periods

z(t) =z(t,d,,d, ,,..d;e) , Wt

38



The decisions include investments and
other decisions In infrastructure, forest
iIndustry and energy industry (=x) and
forestry (=y).

dt :{Xt’yt} , Vi
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In this region, the forest has not vet
been reached by useful infrastructure

X(¢t) Infrastructure boundary
Y(V) Harvesting boundary

Infra Forestry
structure



In each period, the forestry
activities are constrained by the
Infrastructure boundary

Yy, <=X , VI
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The volume of "first harvest”
during a particular period can
be described as a function of
the change of the "harvesting
boundary”.

hO,t — ho,t(yw yt—l;') , V1
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The volume of ”later harvests”

during a particular period can

be described as a function of
the earlier changes of the
"harvesting boundaries”.

hn,t = hn,t (yt—s’ yt—s—l’ yt—23’ yt—23—1’ "1 yt—ns’ yt—ns—l; ') 1 VL N
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Investments (of different kinds)
during a particular period are
functions of the change of the

Infrastructure boundary.

Inv, =1nv, (X, X _,;®) , WVt
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In a particular period, the
capacities of railroads, roads
and different kinds of industries
are functions of the
Infrastructure boundary

rail. =rail (x;e) , WVt
road, =road, (x;e) , WVt

Indc, =Indc, (x.;e) , WVt
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The author of this paper would find
It Interesting to develop the
suggestions found In this paper In
cooperation with interested parties
IN Russia.

Concrete suggestions in this
direction are welcome!
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There are enormous options in the
Russian forest sector iIf we optimize the
dependent activities!
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Thank you for listening!
Here you may reach me in the future:

Peter Lohmander
Professor of Forest Management and Economic Optimization,

SLU, Swedish University of Agricultural Sciences, Faculty of Forest Sciences,

Dept. Of Forest Economics, SE-901 83 Umea, Sweden

http://www.Lohmander.com

Peter@L ohmander.com
peter.lonmander@sekon.slu.se
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My warmest ” Thanks” to E.ON
Sweden for economic support to the
project "Economic forest production
with consideration of the forest- and

energy- industries”!

Peter Lohmander

Professor of Forest Management and Economic Optimization, Swedish University of Agricultural
Sciences

http://www.Lohmander.com
Peter@Lohmander.com
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