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Abstract: Material flow analysis was used to reveal and gfiarelations between the resources and the psimaes
of wood. The paper deal with the analysis of ravodviows in Slovakia in two approaches to wood flmadelling
were utilised - wood balance and wood resourcenibalaVood balance was presented to demonstrateesad@iew of
the resources and primary uses of roundwood withoatysing internal flows. The wood resource badams a more
detailed analysis, takes into account the usesofivas a material and also the by-products ancevgesterated by the
production that could be used as inputs for furtss in wood processing or energy sectors. Ther ldlance was
compiled using available official statistics suppénted by a questionnaire to estimate missing fdataaste streams
with a total consumption of 10.78 mil 2noundwood.

1 Introduction regions in industrialized countries [8], regionabaod

The path of raw wood material from its productiofnanagement [9], and the generation of waste ironedi
to giving the final product to a consumer is refety Systems [10].
long, as it passes several stages of production and )
different types of markets until the final prodtufils the The analysis of wood flows enables one to
needs of the consumers. Before reaching the emd-ugéetermine a balance between the production andisae
these stages include leaving the forest, primarpdvo ©f wood in the country. The analysis results reveal
processing, secondary wood processing, and subsequé&lationships between the production, quality, and
wood-using industries. Within these stages, raw dvocavailability of data, the balance of foreign tradad the
material is transformed into primary processedmportance of wood in domestic consumption. Wooufl
intermediate products (sawn wood, pulp), seconda@palysis is focused on all uses of wood and tak&s i
processed products (furniture, construction, afimejy), account by-products and waste generated by progessi
and then has a role in the final production ofetiéht the material input for further use. Both sides be t
industries related to the use of wood (e.g., catibn). balance, the resources and the use side, areispesif
The domestic wood processing industry in the Slovakey incorporate different markets and products;
Republic is the major customer of the productshaf t therefore, it is necessary to examine each side
forestry sector, and roundwood represents the delVldua”y. The overall StrUCt!Jre of the balanisenot
material input for this sector [1]. Similar linksxigt ~constant and may vary depending on the uses of wodd
between the wood processing industry and otheorsectWood products. In most cases, the balance incladels
that are dependent on wood products. Material flowses of wood for which there are no official statss
analysis (MFA) can be used for the quantificatiord a available, and the total consumption therefore oaie
modelling of wood flows. The analysis process idets Simply calculated. Consequently, the consumption of
the gathering of information and requires markeood may be much higher than indicated by official

experience and recognition of mutual relations he t Statistics. Wood balances and material flow analysee
“forest - wood — end-user” chain. been developed in a number of countries [11], [33],

[13]. In general, wood flow analysis is focused maon
EUROSTAT [2] distinguishes and explains the thregesources than on products. Official data are econded
basic dimensions of material flows: territorial @insion, for individual distribution channels in differenecors
product chain or life cycle dimension and the priduand products purchased by individual consumers. For
dimension. Different approaches to material flovalgsis these reasons, the analysis of wood flows highdighe
and modelling have been used by e.g. [3], [4],[5],[7]. heed for empirical research and the use of emiiirica
The analysis of material flows can be also usediras collected data. The balance can either be simply
analytical and modelling tool for different areamda constructed as “wood balance,” or it can reflect a
sectors e.g., material balances of corporationsuehen complicated structure of market and material floags
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“wood resource balance”. This easily helps analysts However, certain sectors of the wood processingstrg,
obtain the missing information and integrates imfation such as the sawmill industry, are poorly conceathat
from the forestry sector, wood processing indusayd thus, access to data is complicated. Thereforestimate
energy sector. The approach thus enables one tootonthe material flows the main streams of primary wood
and monitor wood flows at a national and intermatlo processing and utilization were only considered, in
level. Emerging and developing ways of using woad ¢ particular sawmilling industry, veneer and plywood
be easily integrated into the existing flows [14]. production, particleboard and fibre board productio
processed wood fuel, pulp and paper industry, gnerg

The objective of this work was to analyse materidgdiomass for power and heat, industrial internal, @sel
flows in primary wood processing in Slovakia. Foese private households. To quantify flows and balaricea
purposes, two particular approaches were used dwosingle measurement unit {n the UNECE/FAO [17]
balance and wood resource balance. official input/output ratios for Slovakia were used

2 Material and Methods 3 Results and Discussion
A single wood balance presents a global view of the The primary wood resources are represented by the
resources and primary uses of roundwood in Slovakidomestic roundwood production of 8.06 mil3.nThe
The main categories of resources are representeteby actual level of wood supply is to a certain extaff¢cted
domestic roundwood production and imports, and they the binding provisions of the valid managemdahg
main uses by the domestic roundwood consumption aadd thus it is an inelastic supply. The final leg&Wwood
exports. The resource side is complemented by tleensumption and market changes are the reflecfitheo
recycled material and stock decrease, and theidseébg influence of a range of social, economic and deimgigic
the stocks increase. An increase in stocks causesfaators, industry structure and the level of induyst
decrease in consumption, avide-versa The availability development. Wood supply is affected by the facsoich
and consistency of data represent a limiting fafiothe as available cut, accidental felling, wood stockndr
construction of the wood balance. Available data2f@l3 previous periods, ownership structure, own consianpt
from the FAOSTAT database [15] and the reports owood price, price of production factors, valid Egtion,
forestry in Slovakia [16] were used. To achieve stete etc. The volume of the actual felling is relativedtable
of wood balance, the resources should equal the. usom a long-term perspective, though a share dflaotal
However, there were no data available on domestielling is quite high (up to 70%). The resourceesid
consumption; therefore, it was deducted from tHames complemented by the import of roundwood (0.922 mil.
of roundwood production and foreign trade. m®) and is represented mostly by the import of non-
coniferous pulpwood used for pulp production, apdhe
The wood resource balance provides a detailegcycled material calculated as the domestic prtomtuc
analysis of wood and wood products flows. Unlike thplus import and reduced by export.
wood balance, which takes into account only uses of
wood as a material, the wood resource balanceciséal The total resources were 8.984 mil® moundwood
on different uses within the internal environmehtttee equivalents. The use side of the balance is represdy
sector. First of all, it takes into considerationgroducts the roundwood export, which was 3.122 mil®. ithe
and waste generated by the production for usepagsnn share of roundwood exports for is relatively hi@5%)
wood processing or in the energy sector. The maand significantly reduces the domestic availabildfy
categories of resources are i) forest woody biomi}ss certain roundwood assortments. The volume of damest
used material, iii) other woody biomass, iv) wooctonsumption (5.862 mil. T was deducted from the
processing residues and v) processed wood fuelmEie volumes of roundwood production and foreign traltee
categories of uses consist of i) wood processidgstry wood balance presents a global view of the resewane
(material stream) and ii) energy use (waste stream) primary uses of roundwood in Slovakia and is iHlatgd
in Table 1. Because of the unavailability of date, do
The quality of the final wood resource balancaéot consider the stock changes.
depends directly on the quality and availabilitydata on
wood production and use in individual sectors. Galhe
the availability of data on consumption is usuadhyor,
and detailed data do not exist. Empirical reseamct
expert estimations based on the available productada
are commonly used to obtain the missing data. Under
current conditions, wood resource balance data bean
compiled as a mix of officially published and enngatly
collected data. Official statistics are availabbe highly
concentrated sectors such as the pulp and papestigd

~2~

Copyright © Acta Logistica, www.actalogistica.eu



Acta Logistica

- International Scientific Journal about Logistics

Volume: 3 2016 Issue: 2 Pages: 1-5 ISSN 1339-5629

Jan Parobek; Hubert Palus

MATERIAL FLOWS IN PRIMARY WOOD PROCESSING IN SLOVAKIA

Table 1 Wood Balance in Slovakia®jm

Table 2 Wood Resource Balance

Resources | (M Use | (m 1 |

Sources Use :L : 971017 bawmill industrj: 1430000:
ogs , 271017@— _____

: : [eneer, plywoo , :

Roundwood | 8062587 1m- oo ToTooos and other large ;oo !

: ! ! boards !
production Pulp I duction I
import Export 31220C 'wood | profycton !

P 922000 0 % ' ' Particleboar(:l '
, y T 1275293 , !
Used paper* 297 Consumption 586‘82 E 'Other and fibre board 620000
i : industr : production: : %
Total sourceg 1078244d otal uses 10782446 § :wood : : : 3
c
= a_ L ___ 1 'S
@ 1 1 1 S
The wood resource analysis shows that the tctaﬂez |Vf\l/f;?d I 4680 I 13
resources were 8.731 mil. *nroundwood (Table 2).| L ==~ - - e ! g
. Energy ! ! 'S
Roundwood volume on the resource side is supplesdent I I =
b d : id isti inlv of s ywood Processey |5
y wood processing residues consisting mainly L and . 26257 wood fuell 31000 S
residues and black liquor. These residues accouritbo 'logging ! production! I §
of the total resources. The majority of residues (hil. \residues, : |
m? roundwood equivalents) was produced by the sawnill Energy ~ 1 I I
H 1 H 1 1 1
industry. | ?rglr?qs | 50000 | |
1 1 1 1
Taking into account the overall estimated dataoatm :fOfeSt : : :
83% of all resources used in Slovakia originatetbiest (3 | . .
biomass, 17% were from industry waste. On _the_: otmaﬁrg:Post-cons: 101 Pulp and pape: 200000,
hand, over 84% of resources were used industriatijle e & paper industry! I
nearly 16% were used for energy purposes. : : : :
. - . > | | |
At the same time, the sawmill industry is the ke o ! ! !

- “\wWood 1 1 1
producer of wood products on the use side of thanba, |3 & gutside 5800 | |
followed by the production of pulp and wood-bas¢d g: forests | | |
panels. The consumption of energy wood in its cifi¢ [© i ~ Energy, 1134000,
forms was estimated over 3 mil*rThis overall estimate —! : biomass fO: Lo
comprises energy wood for households, power, aatl e sawdust ! power and hegt 1 9
production, as well as direct consumption in theosvo| ¢ \_ _ _ _ _ , ! '3

. . . . o : 93000 1 [
processing industry. Wood fuel industry is a vepgafic 3 Chips_ _, 1 1 @
sector, with the production of 31,000% moundwood | L | industri I: |
equivalents. Most of this production, however pated | — [Particles nin?:rggl' 1246000
from the country, and only a small portion occunstoe | & |- - - - _ | - uses |
resource side. é ‘Black ' 557000l _ _ _ _ _ o !

- o . | = iliquor Private, - 740000

The sawmill industry with its production of 1.43Imi } } households I

m’ sawnwoods represents the main consumer | by 873173 5890000,
roundwood (coniferous) as well as the main produter
wood products in Slovakia. The final volume of

production by the pulp and paper industry is imaairt
consumer of non-coniferous pulpwood. However, bseau
of the intensive material input/output ratio, thieaf
production was only 0.7 mil. t. Most of this protion is
represented by chemical pulp, where the input/dufio

is the highest (4.5).

det
par
mil.
utili

On the other hand, the lowest ratio (1.4) was
ermined for roundwood needed for the productibn
ticleboard. The industry produced an output .&620
m® and from the viewpoint of raw material
sation, it belongs to the industries with tlmvest

rates of residue production.
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Conclusions
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