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Abstract. Illegal timber harvesting and trafficking is one of the most important economic
and environmental problems in the Russian Federation. Illegal logging leads to degradation
of forests and a shortage of timber in wood industries. One of the measures to counter
illegal logging is the ban on the export of raw wood, which will take effect on January 1,
2022. However, such a measure will lead not only to control over the circulation of illegal
timber, but also to a number of economic consequences. The impact of the ban on the inland
market can be assessed using the point sectoral model of the forestry complex (PSM-fc).
The results of scenario calculations show that a ban on the export of raw materials can
lead to a reduction in logging volumes and an increase in the share of products of deeper
processing in exports.
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Hucemumym skonomuxu u opeanuzayuu
npomsiuiiennozo npoussoocmea CO PAH
Poccutickas ®eoepayus, Hosocubupck

AnHoTanus. HezakoHHBIE pyOKH B 000POT HEJETaIBHBIX JIECOMATCPHAIIOB SIBIISIFOTCSI
BaXXHBIMH (DaKTOpaMU SKOHOMHUYECKHX M dKOJIOTHUeCKuX mpobieM B Poccuiickoit
®enepannu. HenerampHble J1ec03aroTOBKY NPUBOIST K JETPAJallAH JIECOB U ACPHUIIUTY
JIECHOTO CHIPBS Ha IePEeBO00paOaTHIBAIOIINX TPOU3BOACTBAX. OTHA M3 MEp TIPOTHBOICHCTBI
HeJIeTaJbHOM BEIpYOKe Jieca — 3ampeT IKCIopTa HeoOpaObOTaHHO! APEBECHHBI, KOTOPBIH
BeTyrmuT B cuity | staBapst 2022 roma. OHaKo Takasi Mepa MpHUBEZET He TOIMBKO K KOHTPOITIO
HaJ 000pOTOM HeJeTaabHOW JPEBECHHBI, HO U K PSAAY YKOHOMHYECKHX MOCIICACTBHH.
OUeHNUTD BIMSHIE 3alpeTa Ha BHYTPEHHUH PEIHOK MOYKHO C TIOMOIITBIO TOYEUHOH OTPacIeBOM
Mozen jtecHoro koMrurekca (TOM-nk). Pe3yibrars! crieHapHBIX PacueToB ITOKa3bIBAIOT,
9TO 3aIlpeT HKCIOPTA CHIPhS MOXKET MPUBECTH K COKPALICHUIO 00HEMOB JIECO3arOTOBKA
U YBEIIMYCHHIO B KCIIOPTE TOIH MPOAYKIIUH OoJiee IIyOoKoi epepaboTKy.

KuroueBble cjioBa: OKCIIOPT JIECHOI'O ChIPbA, JICCHASA MMPOMBINIIICHHOCTD, JIECHOM KOMIIJICKC,
MIPOMBIIIIJICHHAA MTOJINTUKA, JICCHOC XO3SHMCTBO.

HccnenoBanue BBIOMHEHO 3a cyeT rpanta Poccuiickoro HayuHoro gouma (mpoekt Ne 19—
18-00145). Mcxoanast METOIONOTHSI MEXKOTPACIICBOTO MEXPETHOHAIEHOTO MOJICTIMPOBAHUS,
JeKalas B OCHOBE TOUCUHOM OTPacieBO MOMIEH JIECHOTO KOMILIEKCa, pa3paboTrana
B pamkax 1wiana HUP UDOIIIT CO PAH na 2021 rox: Ipoekr 5.6.6.4 (0260-2021-0007)
«VHCTPYMEHTBI, TEXHOJIOTHH U PE3Y/IbTaThl aHAIN3a, MOJICITUPOBAHUS U IPOTHO3UPOBAHUS
MPOCTPAHCTBEHHOTO PA3BHUTHS COIUATLHO-OKOHOMUUYECKOW CHCTeMBI Poccru U €€ OTIeNbHBIX
TEPPUTOPUI».

Hayunas cnenmansaocts: 08.00.05 — skoHOMEKA U YIIpaBIIeHUE HAPOIHBIM XO3SHCTBOM.

Introduction

There is a vast literature on the problems
of the Russian forest sector, but only some of
them are devoted to modeling (Gordeev, 2018;
Glazyrina et al., 2015; Pyzhev, Zander, 2019;
Pyzhev et al., 2020). Agent-based models allow
to analyze intersectoral interactions (Gulin,
Antonov, 2017), econometric models give insight
on modeling correlations between regulations
and sectoral economic activity (Antonova,
2018). Some of the models can describe the
global, national or regional economy (Latta et
al., 2013; Solberg, 2010; Buongiorno, 1996).
Models describing individual sub-sectors of
the forest complex are: global model of trade in
forest products (Kallio et al., 1987), wood supply

model, wood market valuation model (Adams et
al., 1980), pulp and paper market model (Gilless
etal., 1987). These models can provide a basis for
different types of modifications — thus, models
of individual regions and countries can be built
(Tremborg, 2010; Ronnila, 1995; Kallio et al.,
2004).

One of the most important problems of the
forestry complex in the Russian Federation is
illegal logging. In 2017, the volume of illegal
logging amounted to 1.7 mln cub. m, in 2018—
1.1 mln cub. m, in the first half of 2019—0.6 mln
cub. m. Thus, the damage caused to forests is
estimated at an average of 5.8 bil roubles ev-
ery six months. The largest volume of illegal
logging is traditionally observed in the Irkutsk
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oblast. In the first half of 2019, the volume of
illegal logging there exceeded 0.3 min cub. m,
which is almost 60 % of the volume of national
illegal logging (Lesa Rossii, 2021). To tackle il-
legal logging, forest inspections, state informa-
tion system accounting wood, and prohibitive
policies are used. The recent decree banning
the export of raw timber, which will take effect
on January 1, 2022 (Postanovlenie Pravitel’stva
Rossiiskoi Federatsii ...) is the latest and most
discussed policy action of the public Russian
authorities.

This paper uses a point model of the forest
sector of the Russian Federation (PSM-fc),
the stages of construction and scenario
calculations, to analyze the effects of changes
in the inland market for forest products after
implementing new sectoral policies. Using
the Optimization Interregional Intersectoral
Model (OIIM) as a basis for informational
coordination with a complex of modified
models of the forestry complex, it is possible to
study the features of the interaction of economic
entities in conditions of limited resources, to
make forecasts for the development of regions,
sectors, and the national economy as a whole.
Each model of the complex allows scenario
calculations and economical interpretation of
the obtained results. Informational coordination
between models helps to transfer the existing
relationships between sectors and regions of
the national economic model into the sectoral
model. Thus, the step-by-step transition from
the national economic to the sectoral model
leads to a gradual reduction of information
that is excessive from the point of view of
the forestry complex and the simultaneous
detailing of related indicators.

Statement of the problem

Optimization Interregional Intersectoral
Models (OIIM) are used as a tool for solving
problems of forecasting and analyzing the
functioning of sectoral systems of the national
economy (Ershov, Ibragimov, & Mel’nikova,
2007). Currently, there is a number of sectoral,
regional and transport modifications of the
OIIM used for scenario calculations based on
the development strategies for the country,
sectors and regions. The use of OIIM allows

to build a system of interrelated optimization
models with a more detailed description of
a specific regional or sectoral structure. In
specialized types of OIIM, there is a detailed
specification of the correlations and activities
of the selected economic entities, while the rest
of the entities, excessive from the point of view
of analysis and forecasting, are presented in the
form of a «national economic background».
Also, the OIIM in value terms can serve as
the basis for qualitative modification and the
foundation for building a hierarchy of predictive
models with the transition to sectoral models
of the production and transport type in natural
terms.

This article is containing description of the
point sectoral model of the forestry complex of
the Russian Federation (PSM-fc), the stages of
its construction and scenario calculations. The
value added of this work lies in the possibility
to use the data of PSM-fc to analyze the impact
of the ban on the export of raw coniferous
wood and valuable deciduous wood species on
the inland market.

Methods

The basis for subsequent modifications
was the OIIM-40, which describes 40 sectors
in 8 regions in the base year 2016. This mod-
el was developed in the Laboratory for Mod-
eling and Analysis of Economic Processes of
the Institute of Economics and Industrial Engi-
neering, Siberian Branch, Russian Academy of
Sciences. OIIM-40 is a system of eight regional
blocks, balance restrictions on production and
distribution of products, labor resources, in-
vestment, the volume of exports and imports
of products, and some limitations on individual
variables as well. The workflow is summarized
in Figure 1.

Regional blocks are related by three modes
of transportation (railroad transport, pipeline
transport and other transport) and by the con-
ditions for leveling the consumption levels of
the population (Fig. 2). The objective func-
tion of OIIM-40 is the maximum of the non-
production consumption fund of the population
as a whole in the country in the last year of the
forecast period with the given parameters of its
territorial structure.
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OIIM - 40

U

Specialized OIIM — 25 (forestry)

<

PTOIIM - 25 (forestry); Mutual problem

Sectoral model of forest complex

Fig. 1. The workflow for constructing a sectoral model of the forestry

Common i i LR R .
conditions Region 1 Region 2 Region 8
Region 1
Interregional
correlations
Region 2
Regional — =
conditions .
.,
.....
0.'
Region 8

Fig. 2. Macrostructure OlIM-40

A rigorous mathematical description of
the model can be found in (Granberg, Suslov,
& Suspitsyn, 2007). To calculate and interpret
the results of OIIM-40 problem, the properties
of linear programming problems are used. The
OIIM solution is one of the possible states of
the economy at the end of the forecast period
(2016—2030), when the optimum regional pro-
duction volumes, interregional transportation
of products, the use of labor resources, the in-
terregional distribution of investments and the
maximum of the non-productive consumption

fund are achieved. The estimates obtained in
solving the dual problem can be used to ana-
lyze the profitability of manufactured prod-
ucts, foreign trade operations, transportation
between regions, labor costs, investments, etc.

Stage I: building an OIIM-forest model.
At the first stage, the branches of the forestry
sector were detailed (Blam, Mashkina, 2018).
These modifications were made in accordance
with the All-Russian OKVED economic activ-
ity classifier. The sectors of the national econ-
omy that do not require aggregation include
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three types of transport sectors (railway, pipe-
line, and others), as well as mechanical engi-
neering and construction sectors.

Few expert opinions and statistical infor-
mation were used to fill the structure of pro-
duction volumes. The resulting OIIM-25 model
contained a description of twelve sectors of the
forestry complex, but only three of them were
the part of OIIM-40, as well. Table 1 shows the
forestry sectors disaggregation structure.

A specialized OIIM-25 with detailed sec-
tors of forestry complex is taken as a basis for
the following transformations.

Stage 11: construction of PTOIIM-25, mu-
tual problem. At the second stage, OIIM-25
changed to OIIM of production and transport
type (PTOIIM-25) using the theory of mutuali-
ty (Itskovich, 1976).

Problem (I).

Let us consider a problem with (m + 1)
constraints.

The enterprise has at its disposal m types
of resources in the amount of b,,b,, ... b,,, re-
spectively. These resources are used to produce
n types of products worth c¢,,c,, ... c,, respec-
tively. The norms of consumption o, = 1, ...,
m;j =1, ..., n) are known for the production of
a unit of each type of product. Moreover, the
enterprise has a scarce resource d,(j =1, ..., n),

the use of which is limited to some value a > 0.
The production plan x,,x,, ... x,, thus, is made
from the condition of maximizing the total cost
of production.

n
Z' Cj Xj = max
j=1

provided that the following resource con-
straints are applied:

Z djx; < a (v); (estimate v); (1)

j=1
n .

Z a;jx; < b fori =1, ..., m (estimate
j=1

u,).
Let us suppose that there is an optimal
vector X.

n
Let B = Z ¢ X; and P, be the set of op-
j=1
timal vectors of the problem.

Theorem 1.

The dual problem (II) to problem (I) is the
following.

It is required to determine the optimal
system of dual estimates of the resources v, u,,
used for the production of goods, at which the
total cost of resources will be the least.

Table 1. Structure of the sectors of the forestry complex in the initial and specialized OIIM

OIIM-40 forest sectors

OIIM25 forest sectors

Hunting and forestry

Logging

Hunting and Forestry

Woodworking

Industrial wood

Plywood

Chipboard

Fiberboard

Other

Pulp and paper

Pulp

Paper

Cardboard

Other

Other
(don’t belong to forestry complex)

Furniture
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m
[av + Z biui] - min
i=1

provided that the following constraints apply:
v>0;
u; > 0;

m
vd; + Z a;ju; = ¢; (estimates x) has an
i=1 ‘

optimal solution if, for given b, ¢ problem (I)
has an optimal solution.

According to Theorem 1, the dual problem
has a solution v, u,, u,, ... u,,. Let us formulate
problem (III), which we call mutual to problem

(D.
Problem (II1).

It is required to determine the optimal
production plan y,, ,, ... y,, which is made up
from the condition of minimizing the costs of
a scarce resource dj(j =1, ..., n), with the to-
tal cost of resources used in the production of
products bounded from below by B value.

n
Z' d; yj - min
j=1

provided that the following constraints apply:
;=0

n
Z . a;;y; < b; (1 < i <m) (estimates 7,)

n
Z ¢jyj = B (estimate &)
j=1

It is assumed that the estimate v is positive.
Let B be the value of the maximum profit under
these conditions. Then the mutual problem is to
minimize labor costs, provided that the profit is
not less than § and the remaining constraints of
the original problem are satisfied.

Let us formulate a theorem that states that
the solutions of problems (I) and (III) coincide.

Theorem 2.

If the estimate ¥ of constraint (1) of prob-
lem (I) is positive, then problem (III) is solv-
able, and the set P, of optimal vectors of prob-
lem (III) coincides with the set P, of optimal
vectors of problem (I).

Let us interpret this problem in relation to
OIIM-25. A general restriction on the use of la-

bor resources for the country as a whole was
added to the existing balance constraints of the
problem.

Z(Z 7070 + Z ALTAXT) < Z T ()
r i i r

The following notations are used:

I7° are the coefficients of labor costs per
unit of output in the sector i of the region » in
the last year of the period;

AT are the coefficients of labor costs per
unit of the volume of output growth in the sec-
tor 7 in the region 7 for the period;

T" are the restrictions on the number of la-
bor resources in the region r in the last year of
the period;

x7? are the volumes of output in the sector
i of the region 7 received in the last year of the
forecast period from the production facilities
operating at the beginning of the period;

Ax]T are the volumes of production in the
sector i of region 7 in the last year of the period
at the facilities commissioned for the period.

This constraint gave a positive estimate v
and did not affect the solution of the problem,
since it was limiting. For further transition to
the mutual problem, the optimal value of the
functional was fixed as the quantity . All oth-
er constraints of the original problem remained
unchanged. The dual problem is to minimize
labor costs in the whole country (2). In this
case, all conditions of Theorem 2 are satisfied,
and therefore the solution of the mutual prob-
lem coincides with the solution of the original
OIIM-25.

Changing the structure of OIIM-25. The
modifications at the next stage of the research
led to the fact that sectors that are not related
to the forestry complex began to appear in the
model in an indirect form. To achieve this,
variables that were not related to the production
of forest products and the use of labor resourc-
es were excluded from the balance constraints
of the model. The evaluation of the second
members of the balance constraints (the load
on the forestry complex from other sectors of
the national economy) and the transition from
the value terms of OIIM to natural measure-
ments, are made using additional calculations
and statistical information (Fig. 3). Detailed in-

-1085 -



Alina S. Stoilova. Impact of the Prospective Roundwood Export Ban on Russian Timber Production

formation about this transition can be found in
(Blam, Mashkina, 2018).

Stage I11: construction of a point sectoral
model of the forest complex of the Russian Fed-
eration. The final stage of modeling assumed
the transition to the industrial model of the
forestry complex of production and transport
type (PTM-fc), but this step required prelim-
inary preparation and additional calculations.
The list of necessary changes to obtain the final
version of the model included:

« creation of an information block for
reclamation and processing of raw materials;

» calculation of technological methods
of production;

» expanding the set of sectors;

» recalculation of the information block
of interregional transportation, export, import,
use and growth of capacities (Fig. 4).

Due to the difficulties in preparing a sig-
nificant amount of information, introducing an
auxiliary point sectoral model of the forestry
complex (PSM-fc) is necessary to proceed.

PSM-fc is a simplified modification of the
sectoral model that describes the forestry com-
plex of Russia as a whole, excluding interre-

Objective function — labouriousness and production costs in labour terms

Coefficients of
production expenditures

Load on the forest complex

Current capacities
Future capacities

Transport
block

Export and
import

Fig. 3. Macrostructure of PTOIIM-25

Objective function — minimum of inputs
<
g
g2
=3
iz
=~ Production Transport Transport
- expenditures block block
ke
52
-~
55
(
E Using of Increment
= i of
= capacities s
5 capacities

Fig. 4. Structure of the regional block in PTM-fc
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gional transportation. This model is filled with
information from PTOIIM-25 and contains an
even more detailed nomenclature and infor-
mation blocks necessary for the transition to
PTM-fc. When forming PSM-fc, in addition to
information from PTOIIM-25, data from open
sources were additionally used: Rosstat, aca-
demic literature, sectoral web-resources, etc.
Table 2 shows a comparison of OIIM-25 no-
menclature and sectoral models’ nomenclature.

Using an PSM-fc, the optimal indicators
of raw material reclamation, production, ex-
port and import were obtained for 2016. For
scenario calculations, the following changes
were made:

— The volume of commercial wood (co-
niferous) export has been reduced to 0 cub. m.

— The volume of commercial wood (de-
ciduous) export is reduced by 3 %. This value
is obtained as the ratio of the volume of export-
ed valuable varieties of deciduous wood (oak,
beech, ash) to the total volume of exported de-
ciduous wood. The data was taken from cus-
toms statistics for 2018.

— For calculations, the restriction on the
maximum export volumes of products of deep-
er processing (industrial wood, plywood, chip-
boards, pulp, furniture) was increased.

A series of calculations was carried out on
the basis of the data corrected. The load on the

Table 2. Comparison of the OlIM-25 forest nomenclature and sectoral models’ nomenclature

OIIM-25 forest nomenclature

Nomenclature of raw materials and forest products in the sectoral model

Commercial wood (coniferous), with a diameter of more than 26 cm
Commercial wood (coniferous), with a diameter of 14-24 cm
Commercial wood (deciduous), with a diameter of more than 26 cm
Commercial wood (deciduous), with a diameter of 14-24 cm

Logging
Low-quality wood
Wastepaper
Wood residue
Reforestation
Hunting and forestry Forestry

Other forestry productions

Industrial wood

Industrial wood (coniferous)
Industrial wood (deciduous)

Plywood (coniferous)

Plywood Plywood (deciduous)
Chipwood
Chipwood; Fiberwood
Fiberwood MDF
OSB
Pellet production
Other woodworking Timber house construction
Other woodwork productions
Pulp (coniferous)
Pulp Pulp (deciduous)
Writings
Paper News
Other paper
Card board Card board
Other pulp and paper productions | Other pulp and paper productions
Furniture Furniture
Dendrochemistry
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forestry complex from the side of the national
economy (the second parts of the balance con-
straints) varied within 5-10 % of their average
value. The production volumes, conditional op-
timal prices and export volumes were obtained.

As can be seen from the data given in
Table 3, the shadow prices for large-sized
timber are on average more than 20 % higher
than the similar prices presented by Rosstat.

This allows us to conclude that there is an in-
sufficient level of supply of raw materials to
producers, in particular, coniferous sawlogs
and plywood logs. With a ban on the export
of raw wood, the degree of shortage of com-
mercial timber will decrease, however, with
an increase in the production of products
of deeper processing, the shortage of large-
sized timber may return to the previous level.

Table 3. Comparison of shadow prices based on the results of scenario calculations
with the modelled basic solution prices and Rosstat prices (rub/unit)

+0% | +5% | +10 % | +15 %
Type of resource Rosstat | Base exp. exp. exp. exp.
value | value | value | value
Commercial wood (coniferous), with a diameter of 21413 | 2.520.5 | 2.367.6 | 2.362.7 | 2.520.5 | 2.520.5
more than 26 cm
Commercial wood (coniferous), with a diameter of 905.0 | 1,546.5 | 1.406.2 | 1.402.0 | 1.546.0 | 1.546.0
14-24 cm
Commercial wood (deciduous), with a diameter of more 13721 | 2.045.0 | 2.299.5 | 2.307.6 | 2,045.0 | 2,045.0
than 26 cm
S:Ifnflerc‘al wood (deciduous), with a diameter of 14~} g0 o 15 14051 2.016.9 | 2,013.0 | 2.140.2 | 2,140.2

Table 4. Comparison of production indicators based on the results of scenario calculations
and the modeled basic solution

Name of product base +0VZII$ " +5VZ?1$ " ex-IFJl.(ifz/loue exgl.sv:/loue
Logging (mln cub. m) 226125 | 196766 | 196.416 | 202396 | 204.223
Forestry (bil roubles) 7.261 6.968 6.964 7.024 7.042
Industrial wood (coniferous) (mln cub. m) 38.344 37.854 38.245 39.741 40.617
Industrial wood (deciduous). (mln cub. m) 5.430 5.124 5.123 5.218 5.521
Plywood (coniferous) (mln cub. m) 3.559 2.381 2.305 2.380 2.430
Plywood (deciduous) (mln cub. m) 1.298 1.278 1.223 1.251 1.259
Chipboard (mln cub. m) 2.734 3.037 3.020 3.577 3.501
Fiberboard (mln cub. m) 0.377 0.339 0.362 0.410 0.412
MDF (mln cub. m) 2.024 1.747 1.847 2.333 2.156
OSB (mln cub. m) 0.470 0.417 0.487 0.618 0.674
House construction (mln sq. m) 2.477 2.647 2.493 2.572 2.586
Pellet (mln t) 1.112 0.970 1.020 1.530 1.625
Pulp (coniferous) (mln t) 6.675 6.675 5.689 6.351 6.454
Pulp (deciduous) (mln t) 1.448 1.448 1.348 1.402 1.394
Paper (mln t) 7.702 7.702 7.465 7.593 7.600
Cardboard (mln t) 147.110 | 147.110 137.929 142.224 142.237
Furniture (bil roubles) 154.219 | 102.139 92.512 97.352 97.346
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Table 5. Comparison of export volumes based on the results of scenario calculations
and the modeled basic solution

Name of product base +0in1:( " +5vZ;1f: " ex-;)l.(ileue exgl.svzlue

Commercial wood (coniferous), with a diameter of

more than 26 cm (mln cub. m) 10.000 0.000 0.000 0.000 0.000
Commercial wood (coniferous), with a diameter of

14-24 cm (mln cub. m) 4.000 0.000 0.000 0.000 0.000
Commercial wood (deciduous), with a diameter of

more than 26 cm (mln cub. m) 3.568 3.104 2.755 3.011 2.957
Commercial wood (deciduous), with a diameter of

14-24 cm (mln cub. m) 3.568 0.000 0.000 0.000 0.000
Industrial wood (coniferous) (mln cub. m) 24.869 | 24.869 24.976 26.756 27.148
Industrial wood (deciduous). (mln cub. m) 1.480 1.480 1.712 1.663 2.099
Plywood (coniferous) (mln cub. m) 2.212 2.212 2.114 2.212 2.212
Plywood (deciduous) (mln cub. m) 0.246 0.246 0.246 0.246 0.246
Chipboard (mln cub. m) 1.610 1.610 1.673 2.195 2.252
Fiberboard (mln cub. m) 0.156 0.156 0.220 0.222 0.246
MDF (mln cub. m) 0.618 0.618 0.883 1.229 1.224
OSB (mln cub. m) 0.068 0.068 0.223 0.276 0.450
House construction (mln sq. m) 0.047 0.047 0.047 0.047 0.047
Pellet (mln t) 1.076 1.076 1.293 1.494 1.764
Pulp (coniferous) (mln t) 1.930 1.930 1.842 1.930 1.930
Pulp (deciduous) (mln t) 0.214 0.214 0.214 0.214 0.214
Paper (mln t) 3.376 3.376 3.329 3.376 3.376
Cardboard (mln t) 0.275 0.275 0.275 0.275 0.275
Furniture (bil roubles) 15.919 15.919 15.080 15.919 15.919

It correlates with high level of illegal timber
trade. The imposition of a ban on the export
of raw wood will lead to an increase in the
export of poorly processed timber, which
will not solve the problem of illegal logging.
The development of sectors processing not
only high-quality wood, but also low-quality
wood, as well as wood residue, can contrib-
ute to reducing the shortage of raw materials.
There is a danger that the amount of felling
waste will increase due to the lack of demand
for low-quality timber.

The table above shows that with the ban
on the export of raw timber, there is a de-
crease in the level of logging. To increase the
production of wood products, it is necessary
to build new facilities and to create an incen-
tive in the form of external demand. But, since

domestic products are of low quality, entering
new markets will

Conclusion

The paper presents an approach to mod-
eling and describes point sectoral model of the
forest complex (PSM-fc), according to which
system calculations were performed. With a
complete ban on the export of coniferous raw
timber and a partial ban on the export of decid-
uous raw timber, the volume of exports of prod-
ucts of the woodworking sector and the level of
consumption of products of the forestry com-
plex of the sectoral national economy varied.

According to the results of the data anal-
ysis, there was a decrease in the level of log-
ging and an increase in the production of the
main woodworking products (lumber, ply-
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wood and chipboards, etc.). This is due to the
fact that the inland market was oversaturat-
ed with wood raw materials and did not have
sufficient external demand for woodworking
products.

Thus, the ban on the export of raw timber
will significantly affect the inland market for
forest products. An overabundance of raw ma-
terials will require an increase in the process-
ing capacity of forest products and a significant

increase in the volume of exports of products of
deeper processing. In conditions of fierce com-
petition for foreign markets, many manufactur-
ers may face the impossibility of selling fin-
ished products due to their low quality. The ban
will also affect enterprises engaged in timber
harvesting. In the absence of demand for raw
materials and the lack of their own processing
facilities, many small and medium-sized enter-
prises may cease their activities.
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