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The diversity of the problems of forestry in Russia requires a new common approach to
solving them. One option is to conduct a comprehensive study of the factors influencing
the development of the forest sector from different perspectives including climate change
problem. The general logic of the analysis is based on the premise that the forest economy is
in a mutual relationship with the climate change process. One of the major challenges for the
future development of the Russian forestry are the insect pests’ outbreaks, which cause forest
fires and tree losses on vast territories, especially in Siberia. Economic and legal research
on this aspect of forest sector development is still lacking. We suggest to design a new
Integrated Assessment Model of the Russian forest sector with a special focus on the regions
of Siberia, which will include key components reflecting microeconomic linkages within the
sector, the macroeconomic environment, resource base dynamics, climate change trends and
international trade. Forecasts made using this model will allow policy-makers to understand
in depth both the possible effects of different measures and the effects of exogenous factors,
such as forest fires and insect pests.
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Introduction

Economics of the Russian forest sector suffers from the lack of fundamental
studies of the factors influencing its performance. There are very few on mathematical
modelling of specific domains of intersectoral and international trade flows, dynamics
of product structure, resource base, impact of climate change, law regimes and other
institutional factors. Considering the multiple problems of the forest industry in
Russia, there’s a need for new comprehensive studies based on mathematical modeling
(Gordeev, 2018; Glazyrina et al., 2015).

Antonova (2018) has made a review of studies on modeling of the regulation
impacts on the economic performance of Russian forest sector. It is also worth to
mention some recent papers suggesting to apply the agent-based modelling approach
to investigate the intersectoral interactions between different kind of actors (Gulin,
Antonov, 2017). The only known example of the macroeconomic work of this type
is the study of Solberg et al. (2010), which explored the Russian and world market
response on the higher export tariffs on unprocessed timber in the late 2000s.

Latta et al. (2013) give a comprehensive survey of dozens of different models of
forest sectors at international, national and regional scale since 1980s. It is stated that
the approach to model the forest sector has undergone a major shift over the last two
decades being influenced by multiple factors including climate change. The structural
diversity of all models is explained by the different challenges they were designed
to address: from very simple tasks like prediction of future timber prices on the
local market to very detailed studies of national forest sector behavior under various

conditions.

Model Design

The general logic of the analysis is based on the premise that the forest economy
is in a mutual, 1. e. two-way relationship with the climate change process. On the
one hand, human economic activity leads to significant and rapid changes in the
state of forests due to harvesting, which affects the sustainability of ecosystems
(biomass reproduction processes, carbon storage). On the other hand, natural and
anthropogenic climate changes are able to influence qualitative and quantitative
characteristics of forest resources (species composition, areas of growth, growth
rate, impact of forest fires and forest pests, etc.). Thus, the analysis of the problem
should take into account the diverse nature of interactions between climate change

and human activities.
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Climate change has become a new global challenge, increasingly perceived by
society as a whole and by some experts and politicians as a source of potential danger
to the population and material assets accumulated by mankind throughout its history.
Climatic dynamics can have an impact not only on social well-being, but also on the
natural environment, which serves as both a place of human habitation and a resource
base for meeting the needs of society. Natural disasters, such as storms, floods, droughts,
forest fires, mass reproduction of phytophages and processes of gradual degradation
of ecosystems have become the most important manifestations of the impact of global
warming on human economic activity (Porfiriev, 2015).

One of the major challenges for the future development of the Russian forestry are
the insect pests’ outbreaks, which cause forest fires and tree losses on vast territories,
especially in Siberia (Kerchev, 2014). There is still no efficient way known to prevent
such phenomena, but it is possible to design and implement new policies aimed to
stimulate the forest-owners to remove the affected wood outside the forests and to
(Grodzki et al. 2006; Ivantsova et al., 2019; Mezei et al., 2019). As these consequences of
the climate change may destroy the resource base, there is an urgent need to implement
the model, which could consider all the major factors influencing the future supply of
timber from the Russian forest sector.

The main limitation for modeling any Russian sector of the economy is the lack
and poor quality of the initial data. The officially available datasets from public entities
(Rosstat, Rosleskhoz) are quite superficial and sometimes contain systematic and casual
distortions making them an improper information source for policy-making. Thus, a
thorough work needs to be done when selecting the appropriate set of variables and
links between them that will serve as a fundamental basis of the model.

The model we suggest to use for solving the stated problem should be of Integrated
Assessment Model (IAM) class. As in previous studies, it is assumed that the model
will be a set of equations, which is solved under the condition of achieving partial
equilibrium in the classical form'. We argue that such a model for Siberian regions
should include the following blocks: (a) internal resource flows, (b) macroeconomic
environment, (c) dynamics of resource base, (d) climate change tendencies and linked
phenomena, i. e. pests’ outbreaks, (e) international trade flows. The description of
components mentioned above requires much more space than the letter format can

afford, so this work will be published at a later date.

' A detailed explanation of the choice between general and partial equilibrium models is given, e. g. by Eriksson

(2015).
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The developed model should provide reliable forecasts of the main indicators of the
state of the forest sector, taking into account different scenario conditions: changes in
market and general macroeconomic conditions, short-run and long-run climate change
tendencies, etc. In order to build such forecasts, a set of different scenario conditions
will be formed, which can be considered within the framework of available knowledge
on ecosystem dynamics, as well as possible options for changing the macroeconomic
conditions of the forest sector.

Calculations made using the model can become the basis for the formation of
proposals to improve the legislative framework of the industry in order to achieve high

rates of development.

Conclusion

In recent years, new challenges have emerged in the forest sector that will shape
the future of the industry. One of the major enemies of Siberian forests are the climate
change-induced insect pests’ outbreaks that represent not only a direct, but also indirect
threat, contributing to the rapid spread of fires. Ignoring the problem will lead to unwanted
consequences, specifically the loss of major part of commercially available wood.

It is suggested to develop a new Integrated Assessment Model of the Russian forest
sector with a special focus on the regions of Siberia. This model should include key
components reflecting microeconomic linkages within the sector, the macroeconomic
environment, resource base dynamics, climate change trends and international trade.
Forecasts made using this model will allow policy-makers to understand in depth both
the possible effects of different measures and the effects of exogenous factors, such as

forest fires and insect pests.
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MOI[CJIHpOBaHI/Ie PErioHAJIBbHOIO JECHOI0 KOMILJIEKCA
C IEJIbI0 COBEPIICHCTBOBAHUA
IKOHOMHUKO-IIPABOBbIX OTHOILIEHUH
B YIIPpaBJICHHUH JIeCAMHU
A.W. Ibikes, E.B. 3anaep

Cubupckuti pedepanvHblil yHUBepcumem
Poccus, 660041, Kpacnospck, np. Ceob600nbitl, 79

Pasnoobpasue npodrem necrnoeo xossaiicmea 6 Poccuu mpebdyem 106020 006we2o nooxooa K ux
pewenuto. OOun uz maKux nooxo008 3aKI0YAemcsi 8 NPOGeOeHUU BCeCMOPOHHE20 U3YUeHUs
GPaxkmopos, GIUAIOWUX HA PA3GUMUE TECHO20 CEKMOPA, ¢ PA3IUYHBIX MOYEK 3PEHUS, 8 MOM
yucie ¢ yuemom npoonemul usmenenus kaumama. Obwas 102uxka anaiu3a OCHOBAHA HA NPeo-
NONOJICEHUU, YMO JIeCHAsl IKOHOMUKA HAXOOUMCST 80 83AUMOCEA3U C NPOYECCOM U3MEHEHUs.
xkaumama. OOHOUL U3 21a8HbLX Npobdaem 05 6YOywe2o passumus 1echozo xossticmaa Poccuu
SAGNAIOMCS BCNBIUKY YUCTEHHOCMU HACEKOMbIX-8pedumeriell, KOmopble Gbl3bleaAlOm JeCHble
noaicapul u 2ubenb 0epesbes Ha OOWUPHBIX meppumopusix, ocoverno 8 Cubupu. IKOHOMUKO-
npasoguvle ucciedosanuss N0 OaHHOU Npobieme pazeumuist 1eCHO20 CeKmopa panee npaxkmu-
yecku He npogoounucs. Mvi npednacaem paspabomams HOBYIO MOOelb JIeCHO20 CEeKmopd
Poccuu ¢ ocobvim snumanuem k pecuonam Cubupu, komopas 6yoem umems Kitouesvle KoM-
NOHEeHMbl, OMPANCAOWUE GHYMPEHHUE MUKPOIKOHOMUYECKUE CE53U, MAKPOIKOHOMULECKOe
OKpYdicene, OUHAMUKY pecypCHOU Oa3vbl, MeHOeHYUU UBMEHEHUS. KIUMAMA U MeNCOYHAPOO-
HY10 mopeogio. IIpoenosvl, coelanuvle ¢ UCNOIb308AHUEM IMOL MOOeU, NO3BONAM TUYAM,
NPUHUMAIOWUM peutenust, 21y0ice NOHAMb KAK 603MOJNCHbLE NOCAEOCMEUST PATUYHBIX MeD
20CY0apCMEEeHHOU NOJUMUKU, MAK U CIMENeHb 8030€liCBUs IK302EHHbIX (PaKmopos, maKux
KaK JIeCHble NoJIcapbl U HACEKOMble-6PeOUmen.

Knrouesvie crnosa: s3xonomuxa 1ecHoeo x03ﬂzicm6a, 9KOHOMU4YeCcKoe ModeﬂupoeaHue, JeCHOU
KOMNJIEKC, UsMeHenue Kiumama, MOOenu Yacmu4Ho20 paesroeecusl.

Hccnedosanue svinonneno 3a cuem epanma Poccuiickoeo nayumnozo ¢omnoa (npoexm
Ne 19—-18—-00145).
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