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Abstract. The article presents the results of a comparative analysis of the production of forest
products in the world at the present stage. International trade and production of forest products
demonstrates consistent growth. Global export volumes are showing steady annual growth
rate of 1.8 % compared to the preceding decade. Forecasts indicate that this upward trend is
expected to continue, with even stronger growth expected in 2030. In 2022, global forest pro-
duction remained generally stable compared to the previous year. Nevertheless, a decline was
recorded in some product categories, primarily due to a decrease in production and exports
from Russia. The year 2023 has become just as difficult for the global timber industry com-
plex. Despite the stability of the balance of supply and demand for forest products on the world
market, there are obvious changes that will become development trends. The analysis shows
that forest-rich donor countries (Brazil, Canada, Russia) export timber and lumber to recipient
countries with high domestic demand for timber (China, India, the Middle East and Central
Asia). Consequently, a state’s forest resource stock should not be considered as the sole indi-
cator of the success and progress of its forestry sector. Several major forest product producing
countries, despite lacking access to their own timber reserves, have a developed woodworking
industry, which is renowned for producing high-quality products from imported raw materials.
Such a strategy of competition in the timber market has been adopted in some Asian countries.
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Annomayus. TlpencraBieHbl pe3ynbTaThl CPABHUTEIBHOTO aHANIN3a MIPOU3BOJCTBA JICCHOM
MPONYKIIMHA B MUpPE Ha COBPEMEHHOM dTare. MexXIyHapoxHasi TOPTOBIIS U BBITYCK JICCHOM
MIPOILYKITH IEMOHCTPUPYIOT YCTOWUIHMBBIN POCT: 00BEMBI MUPOBOTO SKCTIIOPTA €KETOIHO yBE-
muauBaioTcs Ha 1,8 % 1Mo cpaBHEHHIO ¢ MPEABIIYITIM AecaTriaeTneM. [IporHo3sl yKa3bIBaroT
HAa TO, 9TO 3Ta TeHIeHIHs coxpaHuTcs v B 2030 1. poct Oyzer erie 6onee yBepeHHbIM. B 2022 1.
MHPOBOH 00BEM H3TOTOBJICHHS JIECHON MPOAYKITMH B I[EJIOM OCTABaJICS HAa CTAOMILHOM yPOB-
HE 0 CPAaBHEHMIO C MPEBIAYIINM TrofioM. TeM He MeHee B HEKOTOPBIX KaTeropusax ObLT 3a-
(UKCHPOBaH CHaj, 9TO B IEPBYIO OUYEPEh CBSI3aHO C yMEHBIIEHHEM 00BEMOB ITPON3BOJICTBA B
Poccun n sxciopra u3 Hammen crpanbl. 2023 T cTai TaKUM K€ TPYAHBIM JIJIsI MEPOBOTO JIECHO-
ro komrutekca. I1pu Beelt crabumpHOCTH 6aaHca cripoca U MPEeIIOKEHIS JIECHOW TPOTYKIINT
Ha MHPOBOM PBIHKE OYE€BUIHBI H3MEHEHHS, KOTOPbIE CTaHyT TEHACHIIMSMH pPa3BUTHs. AHAIH3
MTOKa3bIBAeT, UTO Oorarhie JiecaMu cTpaHbl-noHOpHI (bpasunus, Kanana, Poccnst) axcoptu-
PYIOT IPEBECUHY U MTHIIOMATEPHAIIBI B CTPAHBI-TIONYYaTelI! C BRICOKUM BHYTPEHHHUM CITPOCOM
Ha apesecuny (Kurait, Muaws, brmkanit Boctok n Lentpansaas Asust). CiemoBaTensHO, 3a-
TIACHI JIECHBIX PECYpPCOB B TOCYIapCTBE HEBEPHO PacCMaTPHBATh KaK €IMHCTBEHHBIN MOKa3a-
TeJb yCIexa | IIporpecca ero JIECHOTo cekropa. HeckompKko KpymHBIX CTpaH-IIPOM3BOAUTEICH
JIECHOH MPOAYKITIH, HECMOTPS HA OTCYTCTBHE OCTYIa K COOCTBEHHBIM 3aIIacaM JIPeBECHUHBI,
0071a/1a10T Pa3BUTON JIepeBO0OpadATHIBAIOIICH MPOMBINIICHHOCTBIO, KOTOpPAsi CITABUTCS BBI-
COKOKa4eCTBEHHON MPOIYKINEH N3 UMIIOPTHOTO CHIphs. Takast cTpaTerusl KOHKYPEHIIMH Ha
PBIHKE IpEeBECHUHBI ObLTA IPUHSATA B HEKOTOPBIX CTPaHaX A3HH.

Kniouegvie cnoea: necHoil KOMIIIIEKC, MUPOBOE IIPOU3BOACTBO JIECHOH MPOAYKIHH, SIKCIOPT
JIECHOM NPOAYKIMY, JUHAMMKA IPOU3BOJCTBA JIECHON NPOLYKLUU

bnazooapuocmu: Viccnenosanue BbinoidHeHO 3a cuet rpanta PH® (mpoekt Ne 24-28-01250).
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Projections from the global timber industry complex development model in-
dicate a sustained rise in both the production and consumption of forest products
until the year 2050. This positive forecast is also confirmed by the fact that, despite
the halt in development or stagnation in some industries over the past decade, the tim-
ber industry complex has been and remains stable. Moreover, it is showing rapid recov-
ery after economic crises. The world forecasts of leading analytical institutions also
present prospects for the production of new types of forest products, which indicates
the existing potential [9, 15-17, 21, 25]. Positive trends and development forecasts
are largely due to population growth and human well-being, which is especially no-
ticeable for developing countries. The growth in the volume and quality of consump-
tion leads to a change in the structure of forest product consumption.

Over the past few decades, a discernible change in global demand for forest
products has emerged, with Southeast Asia and South America experiencing particu-
larly noticeable shifts which are intrinsically linked to significant changes in lifestyles
and a considerable enhancement in both the variety and caliber of consumer prod-
© Cymiko O.I1., Epumosa M.B., 2025
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ucts and services. Economic growth, characterized by rising national and individual
incomes, strengthens consumer purchasing power. Population growth drives an in-
crease in demand for products and services. Data from Oxford Economics indicates
that global population has been growing at an average annual rate of 1.2 % between
2008 and 2022. Over this period, the economy experienced an average yearly growth
in GDP per capita of 1.5 %. Projections from Oxford Economics suggest a slightly
higher average annual growth rate of 1.8 % for individual income between 2019 and
2028 [15, 16, 19, 20].

Due to the significant size and value of Russia’s forested areas, numerous re-
search projects are actively investigating the functioning of these intricate ecosys-
tems [29, 36-46]. E.D. Ivantsova has examined Canada’s experience in organizing
the timber industry complex and have identified differences in operational conditions
compared to Russia [22]. N.V. Lukina [27, 28], D.I. Ushkalova [47] and other re-
searchers [48—51] are studying the diverse aspects of the state of forest ecosystems.
A study by V.V. Tsvirkov, L.I. Kasko and M.N. Karashchuk, devoted to the analysis
of forestry management systems in North America, the European Union and the CIS
countries, has revealed the absence of centralized management structures in most of
the studied countries [46]. Research by Russian and foreign scientists confirms that
the effectiveness of the development of timber industry complex is largely due to
the introduction of an intensive model of forest management, which is successfully
applied in countries with large amounts of forest resources. Researcher N.E. Anton-
ova has conducted a study examining the forestry practices of prominent forest-man-
aging nations, including Canada, the United States, Finland, Sweden, Japan, and
Germany [2]. Researchers E.I. Shchastyantseva and L.A. Suvorova have examined
Finland’s and Sweden’s practices in forest resource management. Based on the stud-
ied experience, a model of forest management has been created for the development
of timber industry complex of the Kirov Region [40]. M.A. Bulgakova and P.V. Sa-
molysov have conducted a research on timber industry complex management meth-
ods in Canada and have developed strategies for forest management They have high-
lighted the forest policy tools employed and identified different types of forest users
that influence the establishment of a sustainable forestry framework [1, 8]. The work
by D.N. Savenya examines the forest policies of prominent foreign countries such as
Canada, USA, Finland, and Sweden [37]. These nations, including Russia, Canada,
the United States, Germany, and Brazil, share commonalities in their governmental
systems [11, 23, 24, 34, 35]. N.M. Shmatkov and E.G. Kulikova have investigated
the international forest policy [41]. S. O. Medvedev, Y.F. Chupina, T.G. Ryabova and
M.A. Zyryanov have presented foreign experience in the development of timber pro-
cessing enterprises [29]. Foreign researchers have been actively discussing climate
change and adaptation of forests to changes in recent years [3, 6, 32]. A significant
part of the world’s scientific works and programs are devoted to forest biodiversity
[7-9, 26, 30, 31, 33].

According to leading analytical agencies, for the period since 1990 till 2020,
forest areas on the planet have been decreasing. Thus, the reduction over 30 years
has been from 32.5 to 30.8 %. But at the same time, there is a positive point: since
2010 till 2020, the average rate of forest loss has been slightly lower and amounted to
4.7 mln ha per year. Thus, over the past decade, there has been a significant decrease
in the forest area — by 40 % compared to the previous decade. This amounts to 7.8 min
ha annually. It should be emphasized that the degree of forest degradation varies
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significantly depending on the region and country (Fig. 1). Thus, China is increas-
ing forest areas due to the successful implementation of the national program. On
the contrary, countries such as Brazil and New Zealand are contributing to deforesta-
tion with large-scale logging. The maximum absolute forest growth over the recent
period has been observed in Asia, Oceania and Europe. For a considerable period,
Russia has been experiencing a continuous decrease in forested regions. The reduc-
tion of forest resources predominantly takes place in areas housing major timber
companies. Therefore, the forested area in central and northwestern Russia has de-
creased significantly. There is also a low productivity of logging in the richly wooded
regions of Russia, being the North, as well as West and East Siberia. More than 62 %
of the planet’s forest resources are located in 5 countries (Fig. 2).
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Fig. 1. The global forest area for 2022

Half of the forests and forest resources are located in the northern part of
the planet (Russia, Canada, America, Sweden, Finland) [9, 10]. The second half is
located in the southern forest belt covering 3 zones: Southeast Asia, the Amazon
River area and the Congo River basin. The main tropical forest resources are
concentrated in Brazil, China, Congo, Australia, Indonesia, Sudan and India. Eurasia
possesses a significant portion of the world’s forests, accounting for almost 40 %,
and is distinguished by its high-quality wood species diversity. Conversely, Australia
exhibits a relatively low level of forest coverage. South America leads globally in
terms of forest cover density, measured as the proportion of land area covered by
forests.
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Fig. 2. The change in forest area by macroregions (mln ha/year)

5 countries collectively contain over 50 % of the world’s forests. Russia has
the most extensive forest coverage with Brazil, Canada, the United States, and China
following closely behind, each possessing significant forested areas. 7 countries
(Fig. 1) account for more than 62 % of the world’s forests [9, 10, 14, 16].
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It is important to understand that the availability of forest resources does
not guarantee countries innovative development of the timber industry complex
and competitiveness in the global market. Furthermore, it is important to consider
the global trends in the forest products market. One of them is related to
the stabilization of the production of traditional timber, which is due to the life cycle.
The second trend is determined by the constant increase in the consumption of forest
products due to the growth of the world’s population. These trends are the drivers
of changes in the global forest products market, which is undergoing transformation
under the influence of technological progress and environmental programs.
The global timber market has undergone significant changes in volume and
composition of product segments over a prolonged period. At the same time,
the production technology and the quality characteristics of forest products are being
improved. The international timber market is undergoing a gradual transformation
driven by the integration of novel biotechnologies and the development of
innovative forest-derived products such as nanocellulose and composite materials.
Another important activator of the global development of the timber market was
the introduction of anti-Russian sanctions in 2022, which radically changed trade
flows [3-5]. The Russian timber industry complex has been forced to form new
external supply channels for forest products. At the same time, the supply of export
forest products to Asia and the CIS countries has increased significantly. In the context
of the withdrawal of foreign companies from the Russian timber market, the domestic
sector is experiencing significant transformations. This process is associated with
a number of challenges, in particular, the growth of transport, logistics and customs
costs. Additional difficulties are caused by insufficient transport infrastructure to
ensure uninterrupted supplies. Nevertheless, the expansion of the Asian market has
created favorable conditions for an increase in Russian timber exports. Concurrently,
the evolving landscape of export-import logistics in Asia has resulted in a scarcity of
timber resources within the European market. However, despite efforts to diversify
exports, enterprises are having difficulty establishing links with foreign buyers, as
many of them are afraid of falling under secondary sanctions. This leads to a decrease
in supply volumes and, as a result, a decrease in income from trade. In addition,
the domestic market is also under pressure due to falling export volumes. A decrease
in demand for wood from the outside creates an oversupply within the country, which
in turn leads to a drop in prices. These changes have a negative impact on the financial
condition of companies operating in the forest industry and threaten jobs in regions
that depend on the forest industry.

The interplay of contrasting trends will reshape competitive dynamics within
the global forestry sector, ultimately leading to the emergence of a novel international
framework for forest management both globally and regionally. With increasing trade
restrictions, the geographical structure of forest product trade flows is changing.
Markets that have previously been secondary are starting to gain importance. China,
as well as East Asian and African countries have become new centers of attention for
Russia. The changes will continue and will have a significant impact on the dynamics
and structure of the global timber market, creating new opportunities and challenges
for both the states and private enterprises seeking to adapt to new conditions. One
of the key aspects of these changes will be not only the redistribution of resources,
but also the formation of new principles of sustainable forest management.
The states, in an effort to protect their forest wealth, may introduce stricter rules,



ISSN 0536-1036 «HM3BecTus By30B. JlecHoii skypHam». 2025, Ne 2 159

which in turn will entail the need for adaptation for businesses. Private enterprises,
aware of the environmental risks, can begin to introduce innovative technologies that
help minimize the negative impact on the environment. Cooperation between public
and private initiatives will play an important role in this process, which will create
effective models for managing forest resources. The development of carbon credits,
support programs for sustainable forest management practices and international
agreements on forest protection will be the main tools contributing to an effective
response to new challenges.

To ascertain the diverse trajectories of global forestry development in recent
times and derive insights into the production and export of conventional forest
products, a comprehensive analysis has been deemed necessary. It should be noted
that over the last 5-year period, the global production of forest products has generally
been stable (Table 1), compared with a longer period when there was an increase in
production (Table 2, fig. 3). While the production of most types of forest products in
2022 remained at the same level compared to the previous year, there was a decrease
in some types due to a reduction in Russian production and exports, as noted above.
Over the last period, world exports, by analogy with production, has been gradually
growing (about 1.5-1.8 % per year) [15].

Wood plate u 396.3
Paper and paperboard mm 4173
Pulp [=mm 189.3
Total fibre furnish mm 4357
Fibreboard |-u 126.5
Wood chips, particles and residue m 5115
Sawnwood 4945
Industrial roundwood mmm 2018.5
Roundwood . 3 966'?

0 500 1000 1500 2000 2500 3000 3500 4000
Production = Export mImport

Fig. 3. Production, export and import of forest products in the world for 2022, min ton [18]

Over the past 5 years, global logging volumes have increased slightly,
amounting to 4,050 mIn m? compared to 3,950 mln m? previously, but it is important
to consider this increase in the context of long-term historical trends (Fig. 4). In 2021,
the top loggers were the USA (11 %), India and China (9 % each), Brazil (6.8 %),
Russia (5.5 %), and Canada (3.4 %). The leading exporters of industrial wood on
the global market differ from the top producers. New Zealand (15 %), Czech Republic
(12 %), Russia (11 %), Germany (8 %), USA (6 %), and Canada (5 %) maintain
the main export positions for industrial wood.
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Fig. 4. Production and export of roundwood in kind [18]
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Analysis of international trade data reveals that the production of forest prod-
ucts is heavily geared towards exports. Lumber exports constitute a significant por-
tion, representing one-third of total national production. Additionally, a substantial
proportion, ranging from 25 to 35 %, of slab wood and plywood produced by these
countries are supplied to the global market. Similar shares of pulp, paper and card-
board produced are also supplied to the global market. Consequently, the leading
countries producing forest products depend on the conjuncture of the global timber
market. The global economic and political transformations taking place in various
countries have, to one degree or another, an impact on the parameters of the equilibri-
um of the global forest products market. The sanctions regime introduced in 2022 due
to the difficult geopolitical situation significantly affects the volume of production
and price dynamics of timber. Instability in the global socio-economic environment
creates uncertainty about the results of production activities and foreign economic
transactions with forest products on the global market in the period from 2022 to
2024 (Table 1). At the same time, despite minor changes in global production vol-
umes of forest products, there is a decrease in exports of many of its types. In 2022,
exports of round and business timber decreased by 23 and 25 %, respectively, com-
pared to the previous period. Lumber exports fell by 10 % in 2022. A slightly smaller
decrease in exports occurred for plywood and slab materials — by 5-8 %. There is
also a decrease in exports of paper and cardboard — by 4 %. In 2023 a decrease in
production and exports is observed for all types of forest products.

Table 1
Global production and export of forest products [18]
Produc- Yalue of Imports, Value of Exports, Share of
Products tion imports, thsnd . exports, thsnd _ exports from
$ mln | natural units $ min natural units | production, %
Roundwood, miln m3
2023 3,885.7 15.2 108.2 13.2 103.4 2.6
2022 3,983.3 19.3 124.1 15.4 116.2 2.9
Change in
2022/g2021 (%) 100.4 92.4 83.9 90.2 77.2 -0.9
Wood fuel, min m?
2023 1,961.1 0.6 5.5 0.7 6.8 0.34
2022 1,967.3 0.6 5.5 0.7 7.6 0.39
Change in
2022/%021 (%) 101.0 135.4 102.1 121.7 102.6 +0.01
Industrial roundwood, miln m3
2023 1,924.6 14.5 102.6 12.5 96.6 4.9
2022 2,016.0 18.7 118.6 14.7 108.6 5.4
Change in 99.9 91.5 83.2 89.0 75.8 -1.5
2022/2021 (%)
Wood chips, particles and residues, min m’
2023 252,403.0 | 6,895.0 | 55,278.0 5,603.0 67,436.0 26.7
2022 509.7 8.3 69.9 6.5 83.1 16.3
Change in
2022/%021 (%) 99.7 142.7 102.7 130.4 103.5 -0.6
Sawnwood, min m?
2023 | 4446 | 383 | 1272 37.7 5.9 13
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End of Tuble 1
Produc- Yalue of Imports, Value of Exports, Share of
Products tion imports, thsnd . exports, thsnd A exports from
$ min | natural units $ min natural units | production, %

2022 481.3 52.5 137.3 51.5 143.1 29.7
Change in

2022/%021 (%) 97.3 96.2 91.8 95.7 89.7 -0.6

Wood-based panels, min m?

2023 354.1 40.1 85.1 394 89.1 25.3
2022 3753 45.3 92.9 45.4 94.1 25.1
Change in

2022/%021 (%) 94.7 104.8 91.5 103.4 94.7 -0.7

Fibreboard, thsnd m?

2023 113.2 11.2 22.7 11.1 24.7 21.2
2022 117.8 12.9 27.9 12.7 28.5 117.8
Change in

2022/%021 %) 93.2 108.9 91.5 109.0 93.9 +0.2

Pulp for paper, min tons

2023 194.7 45.8 65.3 39.5 65.6 33.8
2022 198.6 50.5 62.7 42.8 64.1 323
Change in

2022/%021 (%) 105.5 123.8 102.7 115.3 102.1 -1.0

Wood pulp, min tons

2023 192.6 51.5 71.3 44.5 71.6 373
2022 195.8 55.9 68.2 47.8 69.5 35.5
Change in

2022/%021 (%) 103.4 121.8 101.5 115.2 101.6 -0.7

Paper and paperboard, min tons

2023 400.8 106.1 104.1 102.0 103.6 25.7
2022 414.1 121.8 111.5 119.1 111.4 26.9
Change in

50025031 ool 920 117.7 97.6 114.3 96.4 0.7

Globally, lumber production has remained relatively stable over the last
5 years, fluctuating between 485 and 510 mln m3. Concurrently, exports have ranged
from 155 to 200 mln m? (Table 2). Canada dominates the export market, accounting
for 28 % of total exports. Following Canada are Sweden (12 %), Germany (11 %),
Finland (9 %), and the United States (6 %). The global production of wood slab ma-
terials is steadily increasing from 2017 to 2022, with the current volume exceeding
400 million m3. China accounts for over 45 % of the total production, followed by
the USA (9 %) and Russia (4 %). In 2022, the volume of wood slab exports surpassed
100 m?, with China leading the way (14 %), followed by Canada (8 %), Germany and
Thailand (7 % each), Russia (6 %), and Brazil (4.5 %). Europe and the CIS countries
continue to have a trade surplus in wood slabs, while North America faces a deficit.

The growth in the production of forest products is restrained by a decrease
in the production of pulp and paper and cardboard products. Since 2017, there has
been a downward trend in global pulp production, with the exception of a short-term
increase in 2021 caused by the easing of pandemic restrictions. In 2022, produc-
tion volumes may reach less than 190 million tons. The United States accounts for
a quarter of the total pulp volume, making it the largest producer. Other leading pulp
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producers include Brazil (12 %), China (10 %), Canada (7.5 %), Sweden (6 %), and
Finland (6 %). Approximately one-third of the pulp produced is sold on the global
market, which is heavily concentrated. 3 countries (Brazil, Canada, and the United
States) account for 50 % of the market, with Brazil supplying a quarter of the ex-
port pulp, Canada contributing 12.8 %, and the United States providing 11 %. Other
significant exporters include Indonesia (8.1 %), Finland (6.7 %), Chile (6 %), and
Sweden (6 %). The expansion of global pulp production is ongoing as new bleached
hardwood kraft pulp production facilities are being built and commissioned in Asia
and South America. However, these facilities are encountering internal challenges
and external resistance from traditional producers and exporters.

The paper and cardboard industry experienced a downturn beginning in 2017,
with the exception of a rebound in 2021 following the COVID-19 pandemic. The re-
duction in the use of forest products can be linked to the increasing reliance on digital
technologies within the society. Global production of paper and cardboard amount-
ed to 405 million tons last year. At the same time, China accounts for a third of
the volume of paper and cardboard production. Japan and Germany are in the second
and third places with the shares of 5.7 % and 5.4 %, respectively. India has a smaller
share — 4 %. Approximately 30 % of the paper and cardboard produced is exported
to the international market. The leading exporters are Germany (13 %), the USA
(9 %), Sweden (8.1 %), Finland (7.3 %), Canada (5.5 %), China (5 %), and Indonesia
(4.5 %). Russia exports around 3 % of paper and cardboard.

Table 2
Production of forest products [18]
Round- Industrial | Sawlogs and ‘Z;(.)dl chip Sé Sawn- Fibre- | Pulp for Paper and
Country Year wood,  [round-wood, | veneer logs, partic des an wood, board, paper, Eape;—
thsnd m? thsnd m?3 thsnd m?3 {ﬁs' ues, thsnd m3 | thsnd m3 | thsnd tons 0ard,
snd m? thsnd tons
2000 31,181 24,407 11,442 18,045 4,093 0,621 1,028 2,836
2010 30,414 25,561 12,155 16,273 5,079 0,598 1,304 3,203
. 2020 33,354 29,481 12,569 17,435 4377 0,530 1,395 3,061
Australia 2022 29898 | 25983 | 10,660 | 15314 | 4350 | 0595 | 1399 | 3,013
2022 share
in global 0.75 1.29 0.93 3.00 0.90 0.50 0.70 0.73
production, %
2000 235,402 102,994 49,290 0 21,300 1,001 7,341 7,116
2010 235,432 128,400 50,574 18,782 17,450 | 3,416 | 14,164 | 9,978
2020 276,865 154,720 57,782 30,928 10,002 | 6,230 | 21,016 | 10,184
Brazil 2022 303,898 170,681 61,245 30,928 10,001 5,480 | 25,032 | 11,040
2022 share
in global 7.63 8.47 5.36 6.07 2.08 4.65 12.61 2.67
production, %
2000 201,845 198,918 166,654 85,646 | 50,465 1,833 | 26,495 | 20,921
2010 142,013 138,802 112,540 84,137 | 38,667 | 0,884 | 18,576 | 12,755
2020 142,452 141,068 123,568 | 223,569 | 40,394 1,290 | 13,960 | 8,665
Canada 2022 145,297 143,811 126,474 | 224,631 | 37,257 1,277 | 13,620 | 8,994
2022 share
in global 3.65 7.13 11.07 441 7.74 1.08 6.86 2.17
production, %
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End of Table 2
Round- Industrial | Sawlogs and WO(.)d chips, Sawn- Fibre- | Pulp for Paper and
particles and paper-
Country Year wood,  [round-wood, | veneer logs, residucs wood, board, paper, board
thsnd m? thsnd m? thsnd m? > | thsndm?® | thsnd m® |thsnd tons ’
thsnd m? thsnd tons

2000 323,646 | 96,019 53,221 11,985 | 6,675 5,181 | 14,855 | 35,184
2010 350,633 | 161,810 | 74,417 | 108,735 | 37,231 | 42,499 | 20,420 | 96,545
2020 324,851 | 167,863 82,534 | 148,381 | 77,468 | 62,300 | 20,557 | 117,150

China 2022 318,605 | 167,347 82,018 148,381 | 79,558 | 54,560 | 27,100 | 128,370
2022 share
in global 8.00 8.30 7.18 29.11 16.53 46.30 13.65 31.00

production, %
2000 158,101 145,575 96,896 3,800 20,000 | 0,890 5,752 5,310

2010 175,499 | 161,595 | 107,559 | 15,500 | 28,870 | 1,710 | 7,346 5,606

Russian 2020 218303 | 203,194 | 136,198 | 24278 | 41797 | 3,581 | 8865 | 9,527
Federa- 2022 197,191 | 182,082 | 122,047 | 2139 | 38,000 | 3,706 | 8869 | 9,293
tion 2022 share

in global 4.95 9.03 10.68 420 790 | 314 | 447 | 224

production, %
2000 466,549 | 420,619 | 242,608 | 86,273 | 91,076 | 6,990 | 57,178 | 86,252

2010 376,572 | 336,135 | 148,119 | 53,748 | 60,013 | 8,195 | 50,251 | 75,773
United 2020 429700 | 369,175 | 180,237 | 57,501 | 79,134 | 6,058 | 49,903 | 66,239
States of 2022 458,774 | 382,544 | 186,157 | 62,262 | 81,676 | 6,058 | 46,657 | 65257
America 5077 hare
in global 11.52 18.97 16.30 12.22 1697 | 5.14 235 15.76
production, %

2000 3,482,411 | 1,687,166 | 1,051,456 | 329,970 | 384,037 | 34,141 | 183,496 | 324,606

2010 3,587,131 | 1,723,129 | 953,559 | 474,635 | 375,102 | 87,668 | 184,937 | 392,378
2020 3,910,124 | 1,983,576 | 1,126,496 | 498,753 | 479,970 | 122,123 | 191,470 | 400,126
2022 3,983,336 | 2,016,041 | 1,142,343 | 509,716 | 481,256 | 117,846 | 198,571 | 414,094

World

The analysis of the production and export of forest products shows signifi-
cant regional and country differences. Despite the availability of significant forest
resources in a number of exporting countries, such as Brazil, Canada and Russia,
the production capacities for processing wood raw materials are limited. In this re-
gard, these countries are forced to export unprocessed wood and lumber to countries
with high domestic demand for forest products. Thus, a flow of forestry raw materials
is formed from exporting countries to importing countries with increasing industrial
processing of wood (China, India, the Middle East and Central Asia).

Anyway, logging and timber trade in the world continues to be a significant
process, despite innovations and new technologies. For 50 years, the volume of log-
ging has increased by 1.5 times, and exports by 4 times. Logging and export volumes
have remained stable over the past few years.

The ecological and social importance of the timber industry complex does not
yet contribute to improving its position in the global economy and industrial produc-
tion. Despite this, the contribution of the complex to the global economy, according
to the UN, is gradually increasing. Thus, in 2015, the direct contribution amounted to
more than $ 663 bn. However, this amount represents only a small portion of the overall
global income. When considering the total economic impact (direct, indirect, induced),
the forestry sector’s contribution amounted to $1.5 tn in 2015, which is a significant
figure compared to the global national income for the same year.

$111.5 tn is a small value. Pulp and paper production accounts for the larg-
est contribution to the production of benefit of the timber industry complex (30 %).
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The remaining branches of the complex account for from 20 to 25 %. The UN states
that developed countries have the largest contribution to the gross income from
the timber industry complex. Forest ecosystems make a significant contribution to
the global economy. This impact is most pronounced in Asian nations, especially
those in East Asia, which account for half of the total economic benefits derived from
forests worldwide. European nations play a significant role in the global forestry sec-
tor, constituting a considerable 27 % of its economic activity. America’s contribution
is more modest, at around 17 %. Both developing and developed nations demonstrate
high levels of proficiency in logging practices. Despite Russia having significant for-
est resources, its share in the global timber industry complex is only 3 %, and its
contribution to GDP is less than 1 %.

Thus, the states with extensive forest resources have a long-term advantage
over timber-importing countries. Sustainable forestry practices are essential for main-
taining a prominent global standing. While China possesses fewer forest resources
than Russia, its strategic approach to timber industry has yielded considerable suc-
cess. This strategy, aimed at increasing wood imports and developing environmental-
ly friendly logging methods, has allowed China to achieve significant growth rates in
the production of various forest products [15, 16].

The trend determinant of the constant growth in demand for wood in con-
nection with the construction of factories has led to an increase in own natural
logging and the operation of plantation plantings, which has allowed by 2010 to
increase logging to 96 mln m?, which is almost 70 % of the demand for wood.
Today, China accounts for a quarter of the world’s wood supplies, and it primarily
imports high-quality large-sized wood [3—7]. The Chinese government’s strategic
approach and deliberate policy initiatives have led to significant success in de-
veloping their forest ecosystem. A significant share of the funds allocated from
the national budget for forestry is directed to the centralized financing of state for-
estry enterprises, scientific research and development designed to ensure sustain-
able forest management, conservation and reproduction. It should be emphasized
that a significant part of government spending in China is directed to the implemen-
tation of forest restoration programs. Large-scale integrated environmental projects
are being implemented in the country, covering all aspects of the use of forest
resources. These projects provide for the protection of natural habitats, the manda-
tory restoration of deforested areas and the creation of effective commercial forest
belts in regions specializing in the woodworking industry. Through these concerted
efforts, China has efficiently replenished its forest reserves and expanded its forest
coverage at a rapid pace. Consequently, China has emerged as a leader globally in
terms of forest resource growth rates. Moreover, the judicious siting of primary and
ancillary production facilities proximal to consumer hubs enables minimization of
logistical expenses. In addition, the rational placement of main and auxiliary pro-
duction facilities near the consumption centers allows minimizing logistical costs.
In the north-east of China, processing facilities are being established in border ar-
eas with Russia. As a result of an effective policy and strategy for the development
of the timber industry complex, China has increased production of medium and
deep processing products by 2023. Thus, sawnwood production has increased 12-
fold since 2000 by 2023. Over the same period, the production of fibreboard has
increased 10-fold, paper and cardboard — 4-fold, and pulp — twice. Russia handles
the initial stages of wood processing, subsequently exporting the raw materials to
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various Chinese manufacturing facilities for further refinement. As a result, Chi-
na’s forestry industry outperforms Russia in the production of numerous wood-
based products. In addition, a significant difference should be noted in the growth
rates of pulp and paper production in China and Russia (Fig. 5, 6). Forecasts for
the development of China’s industry demonstrate a much more optimistic scenario
compared to both Russian forecasts and trends observed in other leading countries
of the timber industry. And this is against the background of the fact that the vol-
ume of China’s own timber harvesting is much smaller. Russia’s timber industry
continues to focus on the production of lower quality wood products, with limited
progress in advanced wood processing techniques. This stagnation is characterized
by insufficient investment and a lack of development in large-scale factory infra-
structure or the implementation of new production capabilities.
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Fig. 5. The pulp-production trends in Russia and China [18]
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The construction crisis in China, marked by falling demand for real estate and
reduced investment, may have an indirect impact on exports of timber products from
Russia. Firstly, a decrease in the demand for building materials and raw materials
from Chinese developers will lead to a decrease in purchases of Russian products,
including wood. This may cause a drop in prices for these goods, which will nega-
tively affect the incomes of Russian exporters. Secondly, a reduction in construction
volumes in China may slow down the dynamics of the country’s economy, which, in
turn, will reduce the overall demand for Russian energy resources, especially oil and
gas. Close connectivity and dependence on the Chinese market may encourage Rus-
sia to seek new export destinations by developing economic ties with other countries,
which may lead to a more diverse export structure and less vulnerability.

Finland specializes in manufacturing of a wide range of wood products such
as lumber and paper, which makes it an important supplier in the global market.
The Finnish timber industry complex constitutes about 5.7 % of the country’s gross
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output. Forest products with 20 % revenue dominate Finland’s exports. The volume
of wood harvesting in Finland is up to 45 mln m? annually. The timber industry com-
plex plays a significant role in Finland’s economy, constituting nearly one-fifth of its
total industrial output. To effectively manage this vital industry, the Finnish govern-
ment has collaborated with private enterprises to establish a specialized cluster mod-
el. Today, Finland has modern and competitive deep wood processing plants. During
the construction of timber enterprises, the introduction of innovative waste-free de-
velopments, the creation of lean production and the use of biotechnologies has been
a mandatory requirement. The continuous modernization of timber industry complex
in Finland has been carried out with the simultaneous improvement of logging and
the expansion of transport infrastructure [10—13]. The closure of plywood factories in
Finland has become a serious challenge for the country’s economy, having a ripple ef-
fect on many industries and communities. This process is also associated with global
changes in demand for wood materials and increasing competition from international
manufacturers. Additional factors contributing to the closure have been environmen-
tal initiatives and the transition to sustainable production methods. Finland, as one of
the leading countries in the field of forestry, is trying to adapt to new realities, striving
to produce more environmentally friendly products. However, despite the positive
intentions, the consequences for jobs and the economic well-being of the small towns
where these factories are located have a devastating effect.

Forests cover half of Canada’s land, making timber industry a key player in
the country’s economy. The timber industry complex contributes 2.7 % to its GDP.
Forestry management in Canada falls under the authority of the Ministry of Natu-
ral Resources, with the Forest Service responsible for coordinating forest policy at
the national level. In Canada, the forest cluster is supported at all levels of manage-
ment. The National Council for Development and Research coordinates strategies
for the development of the forestry sector. The implementation of cluster policy at
the regional level is entrusted to municipal authorities. The Canadian Government
supports priority areas for the development of the forestry sector, such as attracting
investments, shaping foreign economic policy and promoting Canadian forest prod-
ucts on the world market [11].

Forest certification in Finland and Canada also plays a huge role in the man-
agement of the timber industry complex. Both countries have implemented strict
standards and criteria to help their forests conserve biodiversity and ecosystem
services. In Finland, where forests cover more than 75 % of the country’s ter-
ritory, certification contributes not only to environmental protection, but also to
the maintenance of the local economy, responding to the needs of both producers
and consumers of environmentally friendly products. Canada, with its vast forest
lands, also demonstrates an example of successful application of certification stan-
dards, strengthening its position on the international stage as a responsible player
in the global forestry sector. Thus, forest certification in these countries is not just
a formality, but an important tool that helps to build a balance between economic
development and nature protection, which is of critical importance in the context
of global climate change.

The Swedish timber industry complex also has optimal development. Despite
the fact that there are no large-scale forest resources, unlike in Russia and Canada,
the country has introduced an effective model for the development of the timber in-
dustry complex, which has ensured its leading position in the economy. In Sweden,



ISSN 0536-1036 «HM3BecTus By30B. JlecHoii skypHam». 2025, Ne 2 167

there is a legislative rule for reforestation, which states that the volume of reforesta-
tion must exceed logging. The share of the Swedish forestry sector in the country’s
economy is 10 %, and the volume of timber exports exceeds 15 % [9, 10]. Together
with reforestation activities, in Sweden, a certification system for forests and forest
products has been implemented.

In the United States, the forest sector has gone through a long period of trans-
formation, which has brought both positive and negative results [9, 10]. Despite
the difficulties, this reform has made it possible to develop a paradigm for the sustain-
able use of forest resources, characterized by minimal environmental risks. The fun-
damentals of the American forestry industry are based on a multifaceted, multi-level
system and various forms of forest ownership. In particular, protected areas are under
the jurisdiction of government agencies, while forests used for industrial purposes are
privately owned. The US timber industry complex generates a 6 % revenue of GDP.
The United States harvests approximately 440 mln m? of timber annually from a forest-
ed area covering 4.5 min ha. This represents 6 % of the global timber harvest volume.
The USA is the leader in the export of waste paper (34 %) and wood pellets (25 %).

At the same time, the efficiency of development of the forest sector cannot be
correlated with the form of ownership of forest resources, which varies significant-
ly across countries, but nevertheless does not reduce development potential. Thus,
in Canada, the province or federal government owns most forests. In Sweden and
Finland, private individuals own most forests. Private ownership of forests is also
used in the United States. In China, forests are publicly owned, with the exception of
collective ownership. The timber industry complex of these countries is developing
innovatively thanks to 2 approaches to optimization. The initial strategy involves
the establishment of clusters that foster innovation in utilization of forest resources
through the development of cutting-edge technologies. This endeavor is facilitated
by collaborative efforts between territorial associations, trade unions representing
enterprises, government agencies, and institutional investors. Through this integrated
approach, production processes are streamlined.

The structure of the global timber market is gradually changing, which is as-
sociated with different activators. Such drivers are an increase in the quantitative and
qualitative increase in the consumption of forest products, the emergence of more
equipment that is productive and technologies, the introduction of new energy-saving
and waste-free technologies, as well as the development of innovative types of forest
products. The Russian timber industry complex has been forced to form new external
supply channels for forest products. At the same time, exports of timber products to
Asia and the CIS countries have increased significantly.

An analysis of the practice of international timber trade demonstrates that
the availability of significant forest resources in the country is not a sufficient condi-
tion for effective forestry management and the development of a full cycle of wood
processing into competitive products. It is important to note that the state, which is
actively developing the logging industry, manages, despite the lack of wood raw ma-
terials on the domestic market, to create effective wood processing enterprises. These
industries specialize in designing premium-quality goods by utilizing imported raw
materials. This enables them to engage successfully in both regional and international
trade, leading to a rise in imported goods and an expansion of their own production
capacities. A similar competitive approach has been implemented in the countries
of the Asian geographical region (China and Vietnam), which has served as a prec-
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edent for potential imitation. The effective functioning of the global forest system
requires coordinated environmental management and planning of the use of forest re-
sources. This will contribute to the conservation of forests around the world. No less
important is the rational and integrated production of final forest products, meeting
the growing global needs.

It is important to take into account many factors, such as the level of infra-
structure development, the availability of modern recycling technologies, a working
management system and compliance with environmental standards. Investments in
scientific research and education also play a significant role in improving the effi-
ciency of the timber industry complex and increasing the added value of products.
At the same time, the centers of value-added education are shifting precisely to coun-
tries where the creation of timber processing facilities is ensured. When choosing
the path for the development of timber industry complexes, national security should
also be taken into account, since the foreign policy of the countries supplying raw
materials (duties, export restrictions, etc.) can significantly affect the stability of
the operation of timber processing complexes. Here, a rational combination is needed
not only in the provision of timber and raw materials (for Russia, the import of raw
materials is of no interest), but also in the volumes of products exported and domes-
tic consumption in order to avoid dependence on the external economic conjuncture
of prices and demand. In addition, international agreements and standards aimed at
combating illegal deforestation and environmental degradation are becoming in-
creasingly relevant. Countries seeking to integrate into global markets must adapt
their practices to these requirements, which will not only preserve natural resources,
but also increase their competitiveness in the global arena.

The results of global timber production and the export-import balance of trade
flows depend on a variety of general economic and political factors, as well as in-
tra-industry ones. The latter include the state of the infrastructure, the availability of
modern recycling technologies, as well as the management system and compliance
with environmental standards. Investments in scientific research and education also
play a significant role in improving the efficiency of timber industry complex and
increasing the added value of products. The global production of the main types of
products in future until 2025-2026 is going to change slightly: roundwood — 4,000—
4,050 mln m3, business wood — 2,050 mln m3, lumber — 4,900 mln m3, cellulose —
no more than 200 mln tons, paper and cardboard — 420—430 mlIn tons. There is a
change in trade flows and the centers of value-added education are going to contin-
ue to shift to countries where the creation of timber processing facilities is ensured.
When choosing the path for development, forest-rich countries are also going to take
into account national security, since the foreign policy of the countries supplying
raw materials (duties, export restrictions, etc.) can significantly affect the stability
of timber processing complexes. Here, a rational combination is needed not only in
the provision of timber and raw materials (for Russia, the import of raw materials is
of no interest), but also in the volumes of products exported and domestic consump-
tion in order to avoid dependence on the external economic conjuncture of prices and
demand. In addition, international agreements and standards aimed at combating ille-
gal deforestation and environmental degradation are becoming increasingly relevant.
Countries seeking to integrate into global markets must adapt their practices to these
requirements, which will not only preserve natural resources, but also increase their
competitiveness in the global arena.
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