-

INCREASING
THE USE OF WOOD

INTHE GLOBAL
BIO-ECONOMY

Proceedings of Scientific Papers

University of Belgrade

WoodEMA, i.a.
. We International Association for Economics
SmEmP Faculty of Forestry p] & Management in Wood Processing

and Furniture Manufacturing



University of Belgrade
NmEmr Faculty of Forestry

W e WoodEMA, i.a. - International Association
L = for Economics and Management in Wood

Processing and Furniture Manufacturing

INCREASING THE USE OF WOOD
IN THE GLOBAL BIO-ECONOMY

Proceedings of Scientific Papers

Belgrade, Republic of Serbia
September 26™-28", 2018



INCREASING THE USE OF WOOD
IN THE GLOBAL BIO-ECONOMY

Proceedings of Scientific Papers

Publishers; University of Bedgrade - Faculty of Forastry
Eneza Videslava 1, 11050 Belgrade, Republic of Serbia

‘WoadEMA, i.8. - Intemational Assaciation far Economics and Managament in Wood Procassing
and Furniture Manufactuing, Svetadimunska 25, Zagreb, Croatia

Editar-n-chief: Full Univarsity prafassor Branko Glawonjic, PhO.

Organisation Commitiee:

Prof. Branko Glavenjic, PhD. - Balgrade (SAE)
Prof. Denis Jelacic, PhD. - Zagreb (CRO)
Assis.prof. Slavica Petrovié, PhD, - Belgrade (SRE)
Dragoljub Ivkovié, M3c. = Belgrade (3REB)
Aleksandra Lazarevic, MSc. — Balgrade (SRE)
Miljan Kalern, BS¢, - Belgrade (3RE)

Ljiljana Pajovid, BEc. - Belgrade {SRB)

Gordana Stijeptit — Balgrade (SA8)

Condgrence Scientific Board and Reviews:

Prof. Branko Glavonjic, PhD. - Baograd |SRE)
Prof, Rossitsa Chobanowa, PhiD. - Sofis [BLL)
Prof, Roy Damary, PhD. = Genthod [SLI)

Prof. Matthias Dees, Freiburg, (GER)

Prof, Zivka Melaska, PhD, - Skopje (MAC)

Prof. Darko Motik, PhD. = Zagrab (CRO)

Prof, Leon Oblak, PhD, = Ljublana {2L0)

Prof. Mikulas Supin, PhD. — Zvolen [SVE)

Prof, Robert Wewicz, PhD. - Czestochawa [POL)
Praf. Richard Wiosky, PhD. = Baton Rouge (U5A)
Assis. prof. Roman Dudik, PRD. - Pragus (CZE)
Asggig. prof, Joze Kropivaek, PhD. - Ljubljsnz (5L0)
Agsig. prof, Renata Novakeva, PhD. - Tmava |3V
Assis. prof. Hubert Palus, PhD. - Zvalen (SVK)
Assis. prof. Andreja Pirc-Baréi¢, PhD. — Zagreb [CRO)

Prnk PLAMETA prnt d.0.0., Beasgrad, 2018
Edition: 5] copies

ISEN: B7B-36-72958-277-8



CONTENTS

Martina Nosalova, Erka Loutanod, Jan Parobes
PERCEPTION OF INTELLIGENT AMD ACTIVE PACKAGING WITH REGARD TO PACKAGING

FRIA DB S E D M TER LS oottt ettt ettt e e e e e e e e e e e ... 8
Rober Ulewicz
CUSTOMER SATISFACTION SUBVEY IN THE FURNITURE IMDUSTRY ..., 18

Mikuias Supin, Michal Dizian
INFLUENCE OF BIO-ECONOMY ON THE DEVELOPMENT OF WOOD AND WOOD
PRODUCTS CONSUMPTION. ... e, 0

Hana Mafowva, Viadesiay Kaputa, Miroslava Triznova, Anna DovEikesd
PURCHASING FACTORS FOR FURNITURE AND CONSUMER GOODS ... ... k]

Andraja Pir Barcis®, Leon Oblak, Darka Motik, Taja Bizjak Govedit, sida Kopliar, Andeala Vukavic
STREET FUSNITURE N CROATIAAND SLOVENIA - PARK USERS REQUIREMENTS FOR
(WOOD] URBAN EQUIPMENT i 46
Grzagorzewska Emilia, Slasak-Balleewska Renata

EXPORT ACTIVITY OF THE POLISH WOODWORKING MARKET AGAINST THE EUROPEAN
MM - ECOMOMIC DIMEMSIZN ..ot 56

Katarzyra Mydiarz, Marek Wieruszewski, Zhigniaw Malnowski
SELECTED ECONOMIC AND MATERIAL ASPECTS BEHIND THE USE OF WOOD BY THE
TIMBER INDUSTRY IN POLAND AND IN SELECTED EUROPEAN UNION COUNTRIES ...._..... B4

Fivka Meloska, Mira Stankevik Sumanska, Snpgaling Melaska
PRODUCTS FROM FURNITURE PRODUCTION OF THE REPUBLIC OF MACEDONIA IN THE

EXTERMAL - TRADE EXCHANGE ... e 73
Andraja Fire Barid

EMVIRONMENTAL LABELING: OBSTICLE OR ADVANTAGE IN RECOGHIZING WOOD
PRODUCSTS IM INTERNATIOMAL MARKET S . a2

Roman Dudik, Patra Palatava, Viastimil Barivka, Marcel Riedl
THE PRICES AND UTILIZATION OF BEIRCH AMD BEECH RAW WOOD IN THE CZECH
REPLIBLIC — A BIOECONOMIC DIMEMSION ... e e a0

Slavica Palrovic, Denis Jeladic. Margarila Bega
ACTUAL STATE AT THE EU-28 MARKET OF CLOTHES HAMGERS OF WOOD ... 96



117 International Scientific Conference WoodEMA 2018
INCREASING THE USE OF WOOD IN THE GLOBAL BIO-ECONOMY

SELECTED ECONOMIC AND MATERIAL ASPECTS BEHIND THE
USE OF WOOD BY THE TIMBER INDUSTRY IN POLAND AND IN
SELECTED EUROPEAN UNION COUNTRIES

Katarzyna Mydlarz, Marek Wisruszewski, Zbigniew Malinowski

ABSTRACT

The supply lewel of wood rew material in the Eurcoean Unicn marked is mainly divan by the
farestry and fimber policies of member staies, wheraas the elasticity of demand &= determined by
aveilable raw malenal resources and the ownership structure of forests. In Poland, wood supply is
shapad by the requiremeants of forest management and does ned fully sddress the demand
Theredore, the punpose of this paper is ta analyze the impect of a multifunctional forest management
cancepl consisient with sustanable development principles an the hervesting of rew materals and
an the price level, and to deniify the relationship befwesn forest ownership structure and wood
gupnly in Poland and selected ELI countries

Keywords: wood material, forestry, econamic aspects, wood indusiry, markst

1. INTRODUCTION

Forest resources ang the main source of wood supply far timber companias. Ina
sustainable econormy, the structure of raw matenal supply and the volurne of raw malerials
genarated by forest ansas are faciors of essential importance in planning the production of
fimber and wood-based produects, whereas a rational raw material policy coupled with
technobogical progress enables the optimum use of materials from available forest
FEs0Ureas,

Mational rasources of wood raw rmaterial hava a significant economic potantial which
5 extended by imporling additional vohemes of wood from neighboring countries. Accarding
io data presented by the Stale Forests WNational Forest Holding (Poiskie Gospodarsieo
Leéne Lasy Panstwowe, PGL LP), in 2017, ca. 40.5 million m* of wood was harvesied in
Poland which is ca. 1 million m* more than in 2016 and ca_ 5 million m* more than in 2010
(. e-dremmo.pl, waww.stat.govpl). Meanwhile, in 2016, 1,983,379 tons of wood raw
rmatarial ware impored, or ca, 2,656,834 tons (ca. 2,12 million m?) if sewn and planed wood
i faken into account (Lednictwo 2017). The ever growing demand for woad and the fact
that timber harvesting has increased over the years (and yet it fails to mest the demand of
the industry} confirm that the demand for wood products is consistently growing. Also, this
reflects the development and competitiveness of Palish timber companies.

Thanks fo the European sustainable forest management, Poland keeps
exparieancng a dynamic growlh of raw material resowrces, oo, The ownership structure of
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forests is also changing. However, unlike in other European countries such as Germany,
Finland or Sweden, the supply of various woed types continues 1o be largely dominated
by state-owned operators. The importance of the private foresiry and wood sactor for the
Polish economy is pamarily noticeable in regions where it holds a large market share, i.e.
in the eastern part of the country. But even there, the share of the private sector is
considerably lower than in European Union countries.

Therefore, a research on the impact of multifunctiona! forest management principles
consistent with the sustainable development concept could significantly contribute to a
well-informed understanding of how to plan raw material harvesting from both state-owned
and private forests,

2. RESEARCH METHODOLOGY

To meet the objective of this study, the charactenistics of forest areas and the raw
material potential available lo the national imber economy were verified in selected
European countries. Attention was paid to raw material harvesting in relation to current
increment; the structure of forests; and the volatility of timber prices. Of the countries
covered by the analysis, the following were selected: Poland, Germany (as the largest
European economy), Finland (as the most wooded country in Europe) and UK (the least
wooded country with the smallest fores! area per capita in Europe). The basic sources of
data for the indirect market analysis included reports from the Central Statistical Office in
Poland, Forestry Commission, Forest Report, Food and Agriculture Organization (FAOQ),
and Bundesministerium flir Emahrung und Landwirtschafl. The analysis covered the
timber harvest volumes as well as timber prices and their impact on the requirements of
the timber processing sector in Poland and in selected European Union countries. The
study refied on reports delivered by government bodies, specialized unils and relevant
organizations,

3. FOREST AREA AND TIMBER HARVEST VOLUMES IN SELECTED EUROPEAN
UNION COUNTRIES

Land covered by forest management measures was taken into account, and
standards used in intemational assessments were adopted. Currently in Poland, the area
of forests is over 9,215,000 ha and represents ca. 29.5% of total land area (Central
Statistical Office 2016). In European Union states, the average forest cover is ca. 35%.
However, this ratio varies considerably from ene country to another, for instance, forest
cover is as much as 76% in Finland (the highest level in Europe); over 60% in Sweden and
Slovenia; ca. 32% In Germany; 29,5% in Poland; and only 13% In the Netherlands and UK
{Ragonnaud 2017, www.lasy.gov.pi).

A clearly higher forest cover is characteristic mainly of countries with a large share
of land unfit for agriculture, including wetlands and mountain areas (Scandinavia, Austria).
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Forast policies of Eurapean countrias are tha main daterminant of the capacity to
supply wood raw material fo the markats. The supply of wood as a natural raw matarial,
as it is the case in Poland, is largaly determined by forest management reguiremants and
meats the markal darmand 1o a certain degraa. In Poland, the increased harvesting of raw
materials is caused by various factors (including growing tree stands rasources) and takes
account of the 10-year forest arrangement plans approved by the minister of the
anvironment {wwaw.lasy.govpl).

According to the 2016 Large Inventory of the Forest, the average tree stands
resources i Foland in 2011=2015 were 271 mitha, compared to 191.4 méof large fimber
per heclare recorded twenty years earlier (hitpsJfwwsibles. plidocuments/ 101 800833731 32-
dowejlo, weww.ibles.pl). Within 20 vears, standing timber stock increased by 41% which
means a chear growth of free stands resources accompanied by a consistent increase in
timber harvesting (Fig. 1)

Timber harvesting in millisn m3
L]

[
2005 2008 3

2000 2M2 23 2044 M5 MT HNe

=
L=

L=

Fig. 1. Lange timber harvesting in milion m' (2018 figures are estimate dafa).
Source: own elaboration based on Lednictwo 2077, wwwlazsyoovpl

In Germany, the volume of harvested wood raw material also keeps increasing
every year: in 2012, it was 52.3 million m; in 2013:; 53.2 million m*; i 2014: 54.4 millkon
e in 2015 56.5 millicn m? (data refrieved from Destatis, the Federal Statistical Office of
Germany, Holzkurier). In Finland, 62.3 million m® of timber was harvested in 2013; the
current annual harvest vidlume i ca. 65 million m [ Statistical Yearbook of Forestry 2014,
Finnish Forest Research Institute, v sy filenforest-f). I tum, in the LK the volume
harvested in 2013 was 11.203 million e, in 2014: 1168 million m?, in 2015 11043 million
m' {FAD 2005, 2010, 2013, 2015). The compilation of data suggests that tha timbar
harvest volumea varies from one country 1o another and depends on forest cover and on
forest policy targats. Therefore, to address the growing needs of the tmber indusiny and
to maintain the proper forest policy, factors that need to be considened include (in addition
to harvast volume) the ratio of harest volume to the growth of resources in forest areas.
Thig i a ratio that allows to detarmine the developmant targats for forest management and
to find cut whether non-economic functions of forests are taken info account .

For many years, Poland has experienced a steady growth of both timber harvesting
and tres stands resources. The ratio of imber harvest to current increment has also been
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an the increase over the years. According 1o Figure 2 data, that ratio varies across the
countries considered, Trom 28.5% in Ukraing to 101.6% in Sweden, The level recorded in
Foland is 74.8% but a5 recently &5 in the 19952005 period, it was bekow B0% (weww.ibles
pl} of current increment (of gross large timber) (2016 Report on the condition of Polish
foresis); according to other sources, it was even below S0% (www. forest-monitor.com,gu).

The ratio of hareest to annual increment is a widely used index of susiainable,
durable development. It is impacted by various circumstancas, including the age structure
of forests, exireme weather conditions or biotic factors (pest damage); these are the
deferminants thal periodically affect the increased volume of harested raw material,

The: level of wood raw material harvesting—which is moderate compared to the
potential and requirements of the tmber indusiry—is consistent with the implementation
of the forest cover increase program ("National program for the growth of forest cover in
Poland by 20507), on the one hand, and considerably contributes to high price levels, on
the othar.

Rato of imber harvas! o curent incremerd [%]

L)
Finland
Svwedan
1aly

Frafos
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Switeerlard
fsina
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a i 20 M 4 s B T & 40 100 110

Fig. 2. Ratio of timber harvesf fo current increment,
Source: own elaboration based an the 2016 Rapaort on the condilion of Polish forasfs.

4. WOOD RAW MATERIAL PRICES IN POLAND AND IN EUROPEAN COUNTRIES

For timber companies, a major determinant of their development potential is the
availability of the raw materials bese and the price of raw matenals. Where demand is
growing, the supply has a direct impact on fimber prices. Raw matesials entering the Polish
timbar markat are valued mainly by State Forests. Figura 3 shows a cormplation of average
fimber prices in Poland within the last fifteen years, According to the diagram, some price
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drops were recorded only in 2009 and 2013 on a fransiticnal basis. The greatest increase
was reported for non-coniferous sawmill woed (mainly used in sawmilling). Since the last
decrease recorded in 2013, timber prices have consistently grown by ca, 4% to 6% per
year, depending on the assortment. For timber processing companies, this is a problematic
situation which affects their financial stability. The prices grow year by year, causing an
increase in material costs which have a high share in total production costs for many
manufacturers (often ranging from 70% to 85% of costs, approximately, in the case of
sawmills). Thus, raw matenial prices have a direct effect on production cost-efficiency while
also affecting the competitiveness of finished producis entering the market,

| Tmber prces in Poland in 2004-2015°
KL
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300 —
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Fig. 3. Timber prices in Poland in 2004-2018" (data as of 1Q 2018)
Source: own study based on data defivered by the Stafe Forests National Forest
Hofding, www.e-drevmo ol

An increase in timber prices was also experienced in Germany. In 1H 2017, the
prices of sawmil wood for the timber industry (harvested from German forests) reached
83.00-84.00 EUR/m’ (2a).

Next, Figure 4 presents a compilation of timber prices in Peland and selected
Eurcpean countries, |.e, Germany, Finland and UK (the prices are specified for coniferous
sawmill wood), Prices in Figure 4 are specified in PLN; the average exchange rates
delivered by the National Bank of Poland were used fo convert the amounts expressed in
EUR and GBP in the relevant periods. As shown in the diagram, a considerable differance
in conifercus wood prices exists between Germany and Poland, Finland and UK. Note that
Poland and Finland report a comparable level of wood raw material prices, Even though
they differ in forest cover (ca. 29.5% in Poland vs. 76% in Finiand), both countries have a
comparable ratio of tmber harvest to current increment (ca. 74.8% in Poland vs. ca. 73%
in Finland) (Fig. 2). In Germany, the forest cover ratio is ca. 32% and the ratio of timber
harvest 1o current increment is ca. B0.3%, a simdar proportion 1o that recorded in Poland
(2016 Report on the condition of Polish forests), whereas the average price level is
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ca. 50% higher than in Poland. Undoubtedly, tha price lavel is impacted by the aconomic
development level (measured with GOP) and the country's economic arentation, For
instance, Germany's nominal GOR in 2017 was USD 3,684,816 million; Poland, Finland
and the UK recorded a GDF of USD 524,886 million, USD 253,244 million and
USD 2,624,529 million, respectively (www wikipedia.pl, 2017 Intemational Manetary Fund
data). The GOP suggests that Garmany is the most developed econarmy which may be a
reason for the higher price bkevel of raw matesials, Furthermore, Germany is a production
and export-oriented economy (the world's second largest exporter, after China) which
means extremety high levels of both produciion and exports (www.wilapedia.pl).

Conversely, in the LK. the variation in timber prices {za. 0.13%) is surprsingly low
congidering the coundry’s forest cover ratio,

Timber prices in chasen countries in FLN

450
3ah
20
O ——e i
] ___._-—_'_-l-l"'-'-.-.--
150
2z 203 2014 2m5 2016 am7
— = pricas in Gamany = pricas in Graat Brkain
pricesin Poland pricesin Finkand

Figure 4. Timber prices in Poland, Germany, Eintand and UK in 2072-2017.
Source: own study based on dats defiversd by the Stafe Forests Nafiona! Forest
Holdimg, wwwilasy.govpl, www destaliz.de., wwwwoodstal.se, www foresing gou uk

Also contributing to the increase in timber pricas is the growing demand for wood
products in intemational markets, This resulls in 8 shortage of raw maleriats available for sake
in European countries, As & consequence, the prices of round wood in the Polish market,
though growing, become even more attractive to foreign entrepreneurs, especially German.

4. OWNEREHIP STRUCTURE OF FORESTS

Poland differs from many other European countries in terms of ownership struciure
of forests, Slate Forests (Lasy Parishwowe, LP), the largest national suppber of wood raw
materals, owns B0.8% of resources, meluding forests managed by PGL LP (77.0%), while
the share of private forests is ca. 19.2% a5 of 2017 [www.lasv.gowpl). LP delivers over
90% of raw matesials to timber processing companies; the remaining 10°% are imported
aur sourced from private forasts (wees pb.pl].
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A shown in Figure 5, in Evropa, the tangest share of private forests is charachanistic
of Scandinavian countries (Morway, Sweden, Finland) but also of France, Austria and
Portugal. In these countries, ca, 80% of forests i hald privataly (or even 98% in Porlugal).
Although the share of public forests is not large in that group, forests can be accessed by
the public without any siringent restrictions, excepl for specific local cases, Al the other end
of the scale, in the European par of Russia, Belanss and Georgia, all fores resources are
managed by the state (www forest-maonitor com),

In twrn, the total forest area in Garmany is ca. 11.4 million ha, including 48% of
private forests, 4% of state-owned forests, 285 of foresls managed by Lander, and 18%
awned by social playvars (wwwasy gowpl. For more than 200 years, Garman forests have
been managed in accordance with the sustainable development principle, as set forth in
the Forest Act of specific Landar. The act prohibits harvesting mora timber than the fonest
can grow back (www.ypel.eu, www bundeswaldinwemiur. de , waww bmel.de).

100%:

2%
- il

FoE q& & @%ﬁﬁ Fod® @"‘@*ﬁ@ﬁ@

';3"’ m public property .':-'1 vate and ather propesty

o

Fig, 5. Share of pubiic forssts in the tolal fores! area i selecled Eurnpean counfies,
Source: own slaboralion based on the 2018 Report on the condifion of Polsh forests,

In Finland, the coumtry with the langest forest cover in Eurape, forests extend 1o an
area of over 26 millkon ha, including ca. 35% of stale-managed forests, ca. 60% held by
privale persons and companies, and ca. 5% owned by local government unils, churches
and ather oparators (W, ypel ewforaifaunaling,

In thie UK, in 2017, the forested area was ca. 3.08 million hactares, covering 13% aof
the national temitory (Zaczek 2013). The economic development bocsted the growth of
Britizh forests. In the UK, forasts fall into two catagories: woodland and cenified woodiand
(44%) audited by the forestry authority. Certified woodland is managed and must comply
with stringant nars sat out by the Forestry Carmmisgion to which tha British, [rish and \Welsh
forestry authoribes (the Forestry Comrission and Forest Service, reaspectively) are subjact.
The reguiremants are mainly datermined by requlations concerming forest age and forest
araa managemant {including forest expansion, deforestation and accessibility o visitors).
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The UK has a complex ownership structure of forests; 30% are owned by the state
and the remaining par, in various configurations, is held by forest tenants or owners and is
therafore referad to as fores! areas nat owned by Forastry Commission or forastry autharities.

As shown by relevant data, to the extant covered by this analysis, no direct
relationship exists between timber prices and the cwnership structure of forests, In Finland
and UK, even though public forests are in @ minority (with & share of ca. 30%), fimber prices
are comparable to those recorded in Poland where most forests (ca. 30°%%) are cwned by
the state, and are lower than in Germany where ca. 30% of forest areas are held privately.
Hoaver, a relabonship may be found betwesn forest struclure and raw malerial supply. For
instance, in Poland nearly T8% of raund wood raw materal grown in Slate Forests enter the
market within & year, whersas in Finland (where the state holds ca, 309 of forssis)
Metsahallitus {state institution in charge of raw material hareesting) harvests only around
10% of raw matarial available for harvesting on a countrywide basis (www.drewno.pl).

6. FINAL CONSIDERATIONS ANALY SIS

The volatile candition of the Central and Western European timber markst is
determined by growing consumer demand for highly processed products made with
renawable raw materials. The ecological aspect of timber harsesting and processing drives
the growing popularity of wood. In that context, both the technological bevel of the timber
industry and the abundant resources of raw matenals found in different Evropean regions
becoms increasingly important, As regards European couniries addressed in this paper,
ihe availability of imber resources largely confributes io the develocpmeant of the timier
industry. At the same time, the ownership structure of woods has a small impact on the
volurme and potential of timber harvesting. This langely results from the opening of the
fimber market 1o external supplies of raw materials, and is related 1o the foresiry policy
established by Wesiern and Central European countries,

The price volaliity of available timber types is ralated to the industrial development
level and to the market position held by paricular cowndries. Also, the changes in prices
are considerably affected by national policies goveming the access to forest resources.
Countries who restrict the volume of timber harvested from national tree stands resources,
congidering their capacity to regrow (the increase in timber valurne), demaonsirate a higher
increass in prces of round wood enterng the market,

Al the same time, this study may confirm that the ownership structure of forests
affects the demand; countries with @ much greater share of private ownership tend to use
fhe growing raw material rescurces to & slightly greater degree. This results from the limitad
impact of monopolies who establish local conditions for the sale of timber in the European
rmarket, An open market policy, supporied with sustainable development of the foresiry and
limber sectors, franslates inlo stabilized trade in natural raw resources in European
couniries, The concept of a collaborative use of forestry resownces by countries with difiersnt
shares of private property may help streamiining the funclioning of imber companies.
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