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Formulation of the problem. Global manufacturers of timber products and specialized research
institutes are actively developing innovative materials and improving production processes. The fastest
growing groups include innovative packaging materials, innovative building materials, biodegradable
polymers and biofuels. The aim of the article is to form a theoretical and methodological basis for the
innovative development of the forestry complex of the Komi Republic. The subject of the research is
theoretical and methodological aspects of innovative development of the forestry complex. Methods
used in the study: historical method, methods of verification of theoretical positions (morphological
analysis of the content and relationship of categories, principles and laws, assessment of the
correspondence of historical facts to theoretical hypotheses), methods of analysis and synthesis,
induction and deduction, logical method (hypothetical and axiomatic approaches), comparison method.
Research hypothesis. The innovative development of the forestry complex in Russia is associated with
forest chemistry. In particular, tall oil rosin and tall oil fatty acids in the markets of Russia and Asia are
considered the most priority segments for Russian manufacturers. Presentation of the main material.
Analysis of the current state of the forestry complex of the Komi Republic revealed an extremely low
level of innovation activity. Over the years after the collapse of the Soviet Union, development
proceeded along the extensive path of increasing the production and export of forest products of
primary and secondary levels of redistribution, and the share of innovative products in the commodity
and industry structure was measured at the level of statistical error. Originality and practical value of
the research. The production of innovative products of the second generation is a promising direction
for the development of the timber processing industry in the Komi Republic. The main ones are:
bioconversion of cellulose-containing raw materials; biomass torrefaction technology based on plant
waste; production of sulphate turpentine; highly active preparations for agriculture from pine needles.
Conclusions of the study. It is planned to implement these directions by increasing the output of
products with high added value, organizing new production of innovative products, commissioning
medium and small innovative enterprises for the production of wood flour, biosorbents and other
products, and developing regional wooden housing construction.
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ITHHOBAIIMHUKA PO3BUTOK JIICOBOI'O KOMILJIEKCY PECITYBJIIKA KOMM:
CTAH I IEPCIHEKTUBH

Iocmanosxa npobnemu. CBITOBI BUPOOHHUKH JriconpoMucioBoi npoaykii 1 mpodineui HJII aktu-
BHO 3alfMaOThCsI pO3POOKOI0 IHHOBALIIHUX MaTepiajiB 1 MOJMINIIEHHIM BUPOOHNYNX mporeciB. [lo Haii-
O1IBII TMHAMIYHO PO3BUBAIOTHCS TPYI MOKHA BITHECTH 1HHOBALIMHI AKyBaIbHI MaTepiany, IHHOBAIH-
Hi OyniBensHI MaTepianm, 610po3KIIaaHi moJiMepy i OiomanuBo. Memoro cmammi € GOpMyBaHHS Teope-
THUKO-METOIOJIOTIYHOTO 0a3HCy IHHOBAIIIMHOTO PO3BUTKY JIicOBOTO KoMIutekcy PecmyOmiku Komi. /lpeo-
Mem 00CHi0JIceH sl — TEOPETUYHI Ta METOJIOJIOTIYHI ACTIEKTH 1HHOBAIITHOTO 03BUTOK JTICOBOTO KOMILICK-
cy. Memoou, euxopucmani 6 00Cnio#cenHi: ICTOPUYHAN METOJI, MeTOIM Bepu(ikallii TEOPETUYHUX T10-
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JIOKeHb (MOP(MOJIOTIYHNI aHaIi3 3MICTY Ta B3a€EMO3B'SI3KYy KaTEropiid, MPUHIMIIB 1 3aKOHIB, OIlIHKA BiJl-
MOBITHOCT] 1ICTOPUYHUX (PaKTIB TEOPETUYHUM TIMOTE3aM), METO/IM aHaNi3y 1 CUHTE3Y, IHAYKIIT 1 JeTyK-
ii, JJOriYHUN MeTon (TIMOTeTUYHHUM 1 aKCIOMaTUYHUHN MiIXOAM) , METOJl NOPIBHIHHA. [ inomesa docii-
OdicerHs. IHHOBaLIIHMIA PO3BUTOK JIICOBOTo KomIuiekcy Pocii mos's3anHo 3 sicoximis. 30KkpeMa, TauIOBUM
KaHi(oJIb 1 KHUPHI KUCIOTH TaJOBOi oii Ha puHKax Pocii Ta kpaiH A3il po3risgaroTbes K HaWOUIBII
MIPIOPUTETHI CETMEHTH JUIsl POCICHKUX BUPOOHHKIB. BUK1a0 0CHO8HO20 Mamepiany. AHali3 Cy4acHOTO
CTaHy JIicOBOTO KoMmIutekcy PecryOmiku Komi BUsSIBUB BKpail HU3bKHI PIBEHb IHHOBAIIMHOT aKTHBHOCTI.
3a poku, micis po3nany PagsgHCEKOro O3y pO3BUTOK HIILIO €KCTEHCUBHUM IUISIXOM 301TBIIICHHS 00CS-
TiB BUPOOHHUIITBA Ta €KCIIOPTY JICOBHUX TOBApiB NMEPBUHHMX 1 CEPEIHIX PiBHIB MEpeaiIy, a 4acTKa iHHO-
BaIlifHUX TIPOAYKTIB B TOBapHO-TATY3€Bili CTPYKTypl BUMIprOBajiacsi Ha PiBHI CTATHCTUYHOI TIOXHOKH.
Opucinanvhicms i npakmuyne 3HavenHs 00ciioxicenHs. BAPOOHUIITBO IHHOBAIIMHUX MTPOAYKTIB JAPYTOro
MOKOJIIHHS € MEPCIIEKTUBHUM HANpsSIMKOM PO3BUTKY JicornepepoOHoi npomucioBocTi Pecnyoniku Kowmi.
OcCHOBHI 3 HUX: OMOKOHBEPCHS IIEJI0JI030BMICTHI CHPOBHHU; TEXHOJIOTiSI Toppedikarii 6iomacu Ha oc-
HOBI BiJIXO/1iB POCJIMHHOI CUPOBHHHU; BUPOOHUITBO CYJIb(PATHOTO CKUMIMIAPY; BUCOKOAKTHBHI IIpenapaTH
JUISL CIIIbCHKOTO TOCTIOAAPCTBA 3 XBOi. BucHosku docniodcenHs. PeanizyBaTu naHi HampsMOK Tependaya-
€THCS 32 PAXyHOK 30UIbIIEHHS 00CATIB BUITYCKY MPOIYKIi 3 BUCOKOIO JI0JJaHOI0 BAPTICTIO, OpraHi3arii
HOBHX BUPOOHUIITB IHHOBAIIHHUX MPOYKTIB, BBEJICHHS CEPEAHIX 1 MaJIMX IHHOBAI[IMHUX ITiIPUEMCTB 3
BUITYCKY JICPEBHOI MYKH, 010COPOCHTIB Ta iHIIHMX MPOAYKTIB, PO3BUTKY PETiOHAIILHOTO JIEPEB'THOTO JI0-
MOOY/TIBHHUIITBA.
Kurouosi ciioBa:
JIICOBUH KOMIUICKC, IHHOBAIIii, €PEKTHBHICTh, ICPCIICKTHBH PO3BUTKY.

NHHOBALIMOHHOE PA3BUTHUE JIECHOI'O KOMIVIEKCA PECITYBJIMKU KOMMU:
COCTOSAHME U ITEPCIIEKTHUBbBI

Ilocmanosxka npobaemvl. MuUpOBblE IPOU3BOAUTENM JIECONPOMBILUIEHHOW MPOJYKLUH MU
npodunsHble HUWM akTHBHO 3aHMMarOTCs pa3pabOTKOM MHHOBAIIMOHHBIX MAaTEpUAJIOB U YIIyUIIEHUEM
IIPOM3BOJCTBEHHBIX MpoueccoB. K Hanbonee TMHAMUYHO Pa3BUBAIOIIMMCS TPYIIAM MOKHO OTHECTH
MHHOBAllMOHHBIE  yNAKOBOYHBIE  MaTepuallbl, HHHOBAaLMOHHBIE  CTPOMTENbHBIE  MaTEpHabl,
OuopasnaraeMble MOJIMMEPBHl U OUOTOIMBO. [lenvio cmamvu SBIseTCS GOPMHPOBAHHE TEOPETHKO-
METOJI0JIOTNYECKOro 0a3uca WHHOBALMOHHOTO Pa3BUTHUS JIECHOro Komiulekca Pecry6muku Komm.
IIpeomem uccnedosanus — TEOPETUUECKUE U METOJOJIOIMYECKHE aCIEKThl MHHOBALIMOHHOTO a3BUTHUS
JIECHOTO KOMIUIEKca. Memoowl, ucnonv3yemvie 6 ucciedosanuu. WUCTOPUYECKUH METOHA, METOJbl
BepU(DUKALMN TEOPETUYECKUX TMOJIOKEHUH (MOp(]osornueckuii aHanu3 CoAepKaHUS M B3aUMOCBSI3H
KaTeropui, NMPHUHIMUIIOB U 3aKOHOB, OI[EHKA COOTBETCTBUS HCTOPUYECKUX (DAKTOB TEOPETHUECKUM
TUIIOTE3aM), METOJAbl aHaluW3a M CHHTE3d, MWHAYKIUM U JeAyKIHUM, JIOTHYECKUH MeTox
(rumoTreTHYecKUi M AKCHOMATHUUECKMH IOAXOJIbl), METOJ CpaBHEHUs. [unomesza ucciedo6aHusl.
VHHOBanMOHHOE pa3BUTHE JIeCHOro Komiuiekca Poccum cBsizaHo ¢ jecoxumued. B wactHocTw,
TajuoBas KaHU(OJIb M SKUPHBIE KUCIOTHI TAJZIOBOTO Macia Ha pblHKax Poccum u crtpan Asum
paccMaTpUBAlOTCS Kak Haubosee MPUOPUTETHBIE CETMEHThI Ul POCCHUMCKHMX IPOU3BOAMTENEH.
Hznooicenue ocrnosnoco mamepuana. AHaIN3 COBPEMEHHOIO COCTOSHMS JIECHOTO KOMILIEKCA
PecnyOnmuku Komu BbIsBUI KpailHe HM3KHMH YypOBE€Hb MHHOBAILIMOHHOHM aKTUBHOCTHU. 3a rOJibl, I1OCIE
pacriaga COBETCKOrO COI03a pa3BUTHE MUIO IO HKCTCHCUBHOMY IYyTH YBEJIWYEHUS OOBEMOB
IIPOM3BOJCTBA M OKCIOpPTA JIECHBIX TOBApOB IIEPBUYHBIX M CPEIHUX YPOBHEW mepezaena, a o
WHHOBAIIMOHHBIX INPOAYKTOB B  TOBAapHO-OTPACIEBOM CTPYKTYype M3MEpsUlaCh Ha  YPOBHE
CTaTHUCTHUYECKOH MOrpemHoCTH. OpucuHareHoCms U Npakmudyeckoe 3HAYeHue UCCIe008aHUs.
IIpon3BOACTBO HMHHOBAIIMOHHBIX HPOAYKTOB BTOPOTO IIOKOJEHMS SBISIETCS IEPCHEKTHUBHBIM
HalpaBJIEHUEM Pa3BUTUS JeconepepadareiBatoniei npoMelnuieHHocTH PecyOmuku Komu. OcHoBHbIE
U3 HUX: OMOKOHBEPCHs LEIUI0JIO30COIEPHKALIETO ChIPhs; TEXHOJIOTUS TOppeuKanuu OHoMacchl Ha
OCHOBE OTXOJI0B PACTUTEIBHOIO CHIPbS; MPOU3BOJACTBO CYIb(ATHOIO CKHUIIUAAPA; BHICOKOAKTHBHBIE
mpenapaTtbl sl CEJIbCKOTO XO3iHCTBA U3 XBOW. Bwvlgoodwvl uccreoosanus. Peann3oBaTh JaHHBIE
HalpaBJICHUE IIPEANOJIaraeTcs 3a CYET YyBEIMUYEHHs OOBEMOB BBIIYCKA MNPOJYKLIUU C BBICOKOU
N00aBIEHHON CTOMMOCTBIO, OPTaHU3AIlMM HOBBIX NPOW3BOJACTB WHHOBAIIMOHHBIX NPOAYKTOB, BBOJA
CPEIHUX M MaJblX WHHOBALMOHHBIX NPEANPHUATUH MO BBIIYCKY APEBECHON MYyKH, OHOCOPOEHTOB U
APYTUX MPOLYKTOB, Pa3BUTHs PETHOHAILHOTO AEPEBIHHOTO JOMOCTPOCHHS.
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Formulation of the problem. According
to the federal law "On Science and State
Scientific and Technical Policy" No. 254 of July
21, 2011 [1], innovation means a new or
significantly improved product (product, service)
or process, a new sales method or a new
organizational method introduced into use. in
business practice, workplace organization or in
external relations. Innovative development is
Characterized as “a continuous process of
qualitative changes in the structure of production
or the social sphere as a result of the creation,
application and dissemination of new knowledge,
machines, technologies, materials, types of
energy, forms and methods of organization and
management, raising the level of education, etc.

Innovative products can be conditionally
divided into those obtained by mechanical and
chemical processing of wood:

- the obtained mechanically include wood
flour used in many industries and processed
from logging and sawmilling waste, toys,
interior items, furniture made of plywood by
processing it on laser machines with software
control, etc.

- the products of chemical processing of
wood are: thermally modified wood, practically
invulnerable to the influence of negative
environmental ~ factors, widely used in
construction for external finishing; torrefied
wood pellets and briquettes with better consumer
properties in comparison with standard wood
fuel; wood composites used in construction and

decoration; bioethanol; food additives and
medicines, etc.
Analysis of recent research and

publications. Global manufacturers of timber
products and specialized research institutes are
actively developing innovative materials and
improving production processes. The fastest
growing groups include innovative packaging
materials, innovative building  materials,
biodegradable polymers and biofuels. Such
positions were revealed during a survey of key
global players in the forest industry. According
to the survey, the greatest impact on the market
of innovative products from wood raw materials
in the foreseeable future will have: innovative
packaging materials - answered 72% of
respondents;  innovative  construction and
biodegradable polymers - 44% of respondents;

biodiesel - 28%; food additives - 11% of
respondents answered [2].

Leading countries in the production and
export of wood and paper products (Canada,
USA, Finland, etc.), taking into account global
trends, to maintain and strengthen their positions,
invest heavily in research and creation of
innovative wood processing products with high
added value (biofuels, composite construction
materials, plastics, drugs, chemicals, smart paper,
etc.).

The Canadian example shows that
transformations in the forestry complex begin
with investments in traditional forestry sub-
sectors in order to increase their economic
competitiveness and environmental
sustainability through the wuse of new
technologies for harvesting, processing and
transporting wood to the final consumer. The
implementation of the Forest Innovation
Program, which has been in effect since 2012, is
designed to ensure the introduction of new
technologies in the forest complex of Canada.lts
purpose is to support research, development and
technology transfer to enterprises in the forest
complex of the country, which are carried out by
research institutes and non-profit business
support centers. The main areas of research:

- new building materials, biofuels to
replace fossil fuels;

- biochemical products that can be used for
the production of the biopharmaceutical industry,
biodegradable plastics;

- personal hygiene products and industrial
chemicals [3].

The purpose of the article is is to form a
theoretical and methodological basis for the
innovative development of the forestry complex
of the Komi Republic.

Presentation of the main research
material. The Scandinavian countries are
following a similar path. Finland, historically
focused on the production and export of pulp and
paper products, is actively investing in research
and development of new bio-products. The
country's forestry complex is set to create a
sustainable and resource efficient bioeconomy
that ensures the cyclic use of products to
preserve the value of wood and maximize the
added value of products.

In 2017, the Metsd Group launched a new
plant for the production of traditional and new



bioproducts of the next generation. Pulp,
cardboard, sanitary products, wrapping paper, as
well as lumber, plywood and building materials
are traditional products. New biological products
include: textiles based on wood fibers, electronic
components, agricultural fertilizers, paints, car
tires, perfumes, household chemicals, fuel -
bioethanol [4].

Innovative vectors of development of the
forestry complex in Russia

Taking into account the global trends of
growth in demand for wrapping paper and
sanitary products, a multiple increase in the
share of the use of construction materials in
residential and non-residential construction, the
dynamic development of bioeconomy, the
domestic market of forest products and
neighboring countries is also changing.

The target vision for the development of
the forestry industry in Strategy 2030 [5]
provides for: production of pulp, focused more
on export, production of containerboard and
sanitary and hygienic products to meet demand
in the domestic market, oriented equally towards
the domestic market and export production of
sawn timber , plywood-board products, as well
as products of wooden housing construction.

The most promising niches with a
capacious domestic market are the production of
paper and cardboard products to replace plastic
counterparts at the expense of substitute types of
paper and cardboard: molded paper fiber
(packaging and disposable tableware) and
moisture-resistant paper.

A 4% annual growth in sawnwood
production will support domestic consumption
and sawnwood exports at about the same annual
rate. The domestic market and exports of
plywood and panel products will grow at a
slightly slower pace (3-3.6%).

The innovative development of the
forestry complex in Russia is associated with
forest chemistry. In particular, tall oil rosin and
tall oil fatty acids in the markets of Russia and
Asia are considered the most priority segments
for Russian manufacturers.

New technologies are appearing on the
world market of wooden housing construction,
the most promising of which are cross-glued
panels and panel-timber technology. For Russian
manufacturers, these segments will be the most
attractive both on the foreign market, due to the
high profitability of Russian house kits made
using the technology of cross-glued panels, and
on the domestic market, with proper support

from the state, will lead the segment of wooden
housing construction.

An example of a regional innovation
initiative is the Arkhangelsk region. Where on
the platform of the Scientific and Educational
Center "Russian Arctic" enterprises of the
forestry complex, included in the regional forest
cluster  ("Pomorinnovales”), scientific and
educational organizations are united. Key
initiatives and areas of its activity: deep
processing of organic wood components and
obtaining new  environmentally  friendly
materials for packaging, medical use, composites,
wood flour, technologies for processing and
preserving forest biological resources of the
Arctic, reforestation.

Considering all of the above, the authors
understand by the innovative development of the
timber processing industry at the regional level
the introduction of innovations in technological,
logistics and other processes at existing and new
enterprises, as well as an increase in the share of
innovative products in the commaodity structure.

The state of innovative development of the
forestry complex of the Komi Republic

In 2018, timber industry activities in the
republic were carried out by more than 600
enterprises, which employed about 12.8
thousand people from the total number of people
employed in the republic's economy [6].

In 2018, the share of the forestry complex
in the republic's industry was: 18.7% of
employed personnel, 16% of shipped products,
63.5% of exports, 6.2% of investments in fixed
assets, 4% of tax revenues. The total production
volume exceeded 100 billion rubles. The
structure of shipped products was dominated by
pulp and paper production (PPI) - 63%, the share
of the woodworking industry and logging
accounted for 28% and 9%, respectively [7].

According to the data of the Territorial
Body of the Federal State Statistics Service for
the Komi Republic (TOFSGS for the Komi
Republic), in 2018 the enterprises of the
complex produced 6170 thousand m3 of raw
timber, 1101 thousand m3 of sawn timber, 402
thousand m3 of plywood, 347 thousand of
particle boards. m3, cellulose - 820 thousand
tons, paper - 793 thousand tons and cardboard -
320 thousand tons (Table 1).

The increase in the output of the main
types of timber products, with the exception of
particle boards, the consumption of which is
decreasing throughout the world due to
substitution by other types of materials, was
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ensured by the
investment projects

development in the Komi

implementation of priority
in the field of forest

Republic, the

modernization of existing enterprises and an

increase in demand in the Russian and
international markets. The most significant
projects:

* modernization of the pulp and paper

production of Mondi

SLPK, within
framework of the Step and Horizon projects;

the

» modernization of plywood and board
production at the Syktyvkar Plywood Plant,

Zheshart LPK, Knyazhpogostky Fiberboard

Plant;

» modernization of Sevlespil, Luzales and
Norwood SM, the largest logging and sawmills

in the region;

Table 1: Dynamics of production of the main types of timber products in
the Komi Republic in 20082018

Name 2008 2012 2014 2016 2018 | 2018 to 2008, %
Industrial timber, million m3 5896 5418 5383 5347 6170 104
Lumber, million m3 783 640 730 800 1101 140
Plywood, thousand m3 282 319 330 370 402 143
Particleboard, thousand m3 390 326 331 337 347 89
Market cellulose thous.t 546 655 760 800 820 151
Paper thousand tons 636 747 752 782 793 125
Cardboard thousand tons 207 234 270 300 320 155

Source: developed by the author

* implementation of investment projects
for the creation of integrated timber processing
enterprises  (Pechoraenergoresurs,  Azimut,
Sawmill Ne 1, Promtech-invest, etc.).

The commodity and sectoral structure of
the republic's forestry complex, despite the
modernization of existing enterprises and the
creation of new ones, continues to remain
conservative with a predominance of wood and
paper products of low (sawn timber) and
medium (plywood, plates, paper, cardboard)
levels of redistribution. The share of innovative
products with high added value in the overall
structure of production remains insufficient and
amounts to less than 2%.

The author understands innovative
products of the regional forestry complex as
products of the first generation (various molded
products, furniture panels, glued, profiled beams,
massive panels and structures for wooden
housing construction, essential oils, fuel
briquettes and pellets), which are already
presented in the commodity structure or
announced to production in investment projects
implemented in recent years.

Innovative products of the second
generation (tall oil, turpentine, bioethanol,
preparations for plants "Verva", thorified

briquettes and pellets, wood flour, composite
materials from wood, wooden construction,
interior items, furniture and toys made of
plywood) are completely new products,

previously not produced by forestry enterprises
in the region.

The analysis of the commodity-sectoral
structure determined the significant
disproportions in the output of the woodworking
and pulp-and-paper industry of the republic in
comparison with the Scandinavian countries. In
Komi, pulp, paper, plywood and board industries
make the largest contribution to shipped
products, while in Finland and Norway,
sawmilling and planing of wood and the
production of innovative first-generation
products.

The underdevelopment of the production
of innovative products with high added value is
due to the historically established specialization
of the region's forestry complex in the
production and export of pulp and paper, board
products and sawn timber, supported by a
favorable market situation in the markets of the
CIS countries and far abroad. As well as entry
barriers to international markets for timber and
paper products of high levels of redistribution:
high competition, limited access to technology,
high cost of borrowed funds in the financial
sector of Russia.

Scientific and innovative developments in
the use of wood raw materials

The production of innovative products of
the second generation is a promising direction
for the development of the timber processing
industry in the Komi Republic. The research



teams of the Federal Research Center of the
Komi Scientific Center of the Ural Branch of the
Russian Academy of Sciences have proposed
similar developments.

Bioethanol. Bioconversion of cellulose-
containing raw materials. Enzymatic production
of glucose and "cellulose" ethanol. Final
products: Protein-carbohydrate feed for animals.
Glucose is a carbohydrate for food and feed
purposes. An enzyme preparation capable of
breaking down cellulose - a biocatalyst for
enzymatic hydrolysis of cellulose into glucose.
"Cellulosic" ethanol is a second generation
biofuel [9].

For the production of bioethanol, naturally
renewable non-food cellulose-containing raw
materials are used, namely, pulpwood, non-
commercial wood, sawmill waste. The plant will
require up to 450 thousand cubic meters to
operate. m of pulpwood per year. The estimated
capacity of the enterprise is 100,000 tons of
motor biofuel - bioethanol - per year.

A potential location for such a production
may be the Troitsko-Pechora region, where there
are corresponding reserves of wood (more than
120 million cubic meters of mature and
overmature forests) and a railway line for
shipment of products to end users in the village.
Troitsko-Pechorsk. However, a significant
limitation of the creation of a bioethanol plant in
this municipality is the low transport
accessibility of wood.

Despite the significant volume of the
allowable cut in the Troitsko-Pechora region,
more than 3.0 million cubic meters. m, forests
are developed extremely unevenly. The most
transport-accessible Troitsko-Pechora forestry
has an allowable cut of about 0.6 million cubic
meters. m, therefore, its resources are
insufficient for the construction of a bioethanol
plant, even if the allowable cut is used by 100%.
The solution may be the development of the
Pechora-llych forestry, where the share of
coniferous wood is about 80%, and possibly a
low reserve per hectare of 83.5 cubic meters. m
with a predominance of coniferous pulpwood
will not be an obstacle to the creation of such a
production. A significant limitation is the lack of
infrastructure for its development, including the
construction of large bridges and roads, which
may not recoup the investment.

From a resource point of view, the
Komsomolskoye forestry is more promising,
where harvesting is concentrated in its western
part and there is an opportunity to increase

harvesting volumes by 200-250 thousand cubic
meters. m up to 400-450 thousand cubic meters
m, which also does not cover the raw material
requirement of the bioethanol plant. The use of
the eastern part of the Komsomolskoye
lesnichestvo also requires huge investment costs
for the construction of roads and infrastructure,
while here the foothills in front of the Ural
Mountains begin with their own specifics for
logging.

Another possible location may be
industrial sites of large operating enterprises in
the city of Syktyvkar and the Ust-Vymsky
region in the event of agreements with the
owners of the production facilities, the
availability of appropriate infrastructure or
opportunities for its creation, as well as the
supply of raw materials for production, due to
the supply of wood from forest-supplied areas
republics.

Torreficates. Biomass torrefaction
technology based on plant waste. In the process
of torrefaction, biomass is exposed to
temperature with limited air access, which leads
to the loss of the least caloric part of volatile
substances by the feedstock. As a result, the
calorie content of the product increases. And
after pressing in the form of pellets or briquettes,
the bulk density of such biomass turns out to be
the same or higher than the bulk density of
traditional wood fuel pellets or briquettes [10].

Torrefied pellets and briquettes have an
energy consumption of 5.6 MW * h / ton, which
is 25% higher than conventional pellets. The
global demand for torrefied biomass in the form
of industrial fuel briquettes and pellets tends to
increase in the last 5-10 years.

Organization of stations ionic or mobile
high-tech complexes for biomass torrefaction are
advisable in the immediate vicinity of logging
and wood processing enterprises or in
conjunction with them.

Turpentine. The new technology is aimed
at processing a by-product of pulp and paper
production - sulfate scpidar for the purpose of
recycling waste from pulp and paper production
and obtaining practically important products
used in medicine, perfumery, agriculture,
industry [11].

Despite the existing production capacities
of the leading domestic wood chemical and pulp
and paper enterprises and the availability of raw
materials for the production of turpentine, as
well as a significant amount of research and
applied work devoted to its processing, in the
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Russian Federation, turpentine is considered
mainly as a solvent for paints and varnishes, and
industrial production there are practically no
products based on it.

At the same time, the assortment of the
transnational company GLIDCO Chemical
comprises more than 150 types of products
obtained by deep processing of turpentine. The
creation and practical implementation of such a
concept through the development of scientific
and applied foundations of technological
processes for the complex processing of sulfate
turpentine and their introduction into production,
as well as promising directions for the use of
turpentine products, will make it possible to
offer ~ competitive  products  based on
environmentally friendly plant raw materials to
the domestic and foreign markets.

Conclusions and prospects for further
research. Analysis of the current state of the
forestry complex of the Komi Republic revealed
an extremely low level of innovation activity.
Over the years after the collapse of the Soviet
Union, development proceeded along the
extensive path of increasing the production and
export of forest products of primary and
secondary levels of redistribution (round timber,
lumber, plywood, board products, cellulose,
cheap types of paper), and the share of
innovative products in the structure was
measured at the level of statistical error.

In many ways, this situation was a
consequence of the favorable situation in the
international forest products markets, supported
by the constant depreciation of the ruble against
other currencies, which made the production and
export of products with low added value (round
timber, sawn timber) more and more attractive.

The inclusion of enterprises in the list of
priority investment projects in the field of forest
development in the Komi Republic and
obtaining a long-term lease with a 50% discount
even more ‘"relaxed" the owners and
consolidated the existing export-oriented model
of forest products with low added value.

Prospects for the innovative development
of the forestry complex in Russia are associated
with forest chemistry, new types of structures for
wooden housing construction, paper and
cardboard products.
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