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Preface

This proceedings of scientific papers is a compilation of papers given by authors as results of
their research conducted recently. These results were presented at the international event titled
ADRIATIC WOOD DAYS 2015, held in Dubrovnik, Croatia during the week October 5t"-10t 2015. Main
organizers of the event which contained six different meetings and conferences were WoodEMA,i.a..
Forest Products Society and Croatian Wood Cluster.

The main goal of the Adriatic Wood Days 2015 event was to exchenge and transfer knowledge
of international experts and scientists regarding competitiveness of wood processing and furniture
manufacturing enterprises and challenges that occur in front of them on the world market. Scientists and
experts from 13 countries of 3 continents (11 European countries, United States of America and India),
in 49 articles, presented their points of viewes to organisation, economics, marketing, trade and
environmental issues which are important in the market competition of each company.

A particular attention is paid to the aspects concerning sustainable forest management, timber
production and trade, woody biomass utilisation, innovations in forestry and wood processing industry,
production organization and modelling, responsible purchasing, social responsibility, production of
ecofriendly products, competitiveness of the sector, quality issues, human resources, etc.

We believe that the thematic scope and scientific content of the scientific papers will inspire
scientists as well as professionals dealing with these particular issues and help to initiate
implementation of new ideas and knowledge.

This was 8" WoodEMA meeting in a row, and the first one in co-operation with Forest Products
Society, and hopefully one of the many to come. We hope next year we will be able to see some
improvement achieved as a result of implementation of the knowledge tranfered at this conference.

Prof. Denis Jeladi¢, PhD.
WoodEMA secretary



“To have the WoodEMA 2015 annual international scientific conference take place within Adriatic Wood

Days 2015 in Dubrovnik is a great opportunity for attendees to develop new contacts among scientific societies,

companies, government institutions, non-government organizations, and other forest sector stakeholders from the

region, Europe and the World. This kind of event promotes knowledge and technology as well as opens the doors
for innovative research and development.”

President, WoodEMA, i.a.

Prof. Mikula$ Supin, Ph.D.

“For the first time, the Forest Products Society, the largest international forest products association
based in the United States, is partnering with WoodEMA to provide a unique and valuable conference program.
This conference and Adriatic Wood Days in general will be a major event with participants from many countries in
the region and beyond.”

Prof. Richard P. Vliosky, Ph.D.

President-Elect, WoodEMA, i.a.

Director, Louisiana Forest Products Development Center

Croshy Land & Resources Endowed Professor of Forest Sector Business Development
Vice-President, Forest Products Society
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DEVELOPMENT OF MARKET WITH WOOD
IN SLOVAKIA AND CENTRAL EUROPE

Milo$ Gejdos, Marek Potkany

ABSTRACT

The market with wood and wood products, in the last five years, has more turbulent changes
that affected due the overall geopolitical situation in the world, reverberant effects of the global
economic crisis and the increasing intensity of incidental fellings in the context of global climate change.
The aim of this paper is to evaluate the price development of selected raw-woods assortments from
wood species spruce, fir and beech in Slovakia, the Czech Republic, Germany and selected regions of
Austria for the period 2009 (8)-2015. Results interpret the impact of individual periods and factors on
price developments and the overall development of the wood market in Central Europe. The Atrticle also
provides a complex overview of the wood market in Central Europe and its development, together with
cause analysis of the development.

Key words: Wood market, raw-wood assortments, incidental felling, economic crisis

1. INTRODUCTION

The current general situation on the market is, except the accidental natural phenomena,
influenced by dynamic changes of the economic and political environment. The demand for timber and
timber products is linked mainly to development of building activities, as well as to development of the
energy sector. There is also dynamic development in the segment of biopolymers. Geopolitical
development in last three years (the Arab Spring, the crisis in Ukraine, etc.), together with the increasing
intensity and extent of incidental fellings, have a significant impact on the market with timber and timber
products. In the paper is analysed the price development of sawlogs of main tree species: spruce, fir
and beech, in Slovakia, selected regions of Austria and the Czech Republic in the period of last six
years. Analysis of the development offers several alternatives in the future for the wood products
producers, for who this assortment is the most important raw material. In the article we want to evaluate
current state and perspectives of market development with raw-wood resources and also the structure
of assortments supplies development in selected European countries. The aim is also to determine the
future prognosis of development and to identify key factors that will influence the future development.

2. MATERIAL AND METHODS

Development of the supplies volumes of raw-wood assortments was evaluated on the basis of
data which was obtained from the Green Report issued by the Ministry of Agriculture of Slovakia and
also in the Czech Republic [1,2]. Data for Germany were acquired from the 'Holzmarktbericht "[3] and
for Austria from "Holzeinschlagsmeldung "[4]. Assessment of price developments was focused on
sawlogs from trees spruce, fir and beech in selected regions in Austria, Czech Republic and Slovakia.
The analysed period represents the last 6 years (from 2008 to March 2015). The prices in the given
period when in the Slovakia has not paid the Euro, were converted into € with National Bank of Slovakia
exchange rate [5]. In the case of prices for Czech Republic were calculated with using the exchange
rate of the National Bank of the Czech Republic [6]. The prices of assortments for Austria are in the

1
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trade parity on “forest roads”, respectively “Forest warehouse”. Prices in Slovakia and Czech Republic
are placed on parity “FCO” (ex-warehouse vendor, respectively “FCA” - loaded truck purchaser). In
order to make absolutely correct comparison, it is necessary to the Austrian prices added the
transportation costs. Information about price developments have been drawn from the magazine
Holzkurier [7], the Czech Statistical Office [8] and the forestry market information system [9].

For full accuracy of the comparison it is to be noted that each country has different specifications and
legislation, for this reasons are results in comparing not exactly the same assortments regarding quality
parameters.

3. DEVELOPMENT OF THE RAW-WOOD SUPPLIES STRUCTURE

The structure of raw-wood assortments supplies was evaluated for the countries Germany,
Austria, Slovakia and Czech Republic for years 2008-2013. The structure of assortments supplies is
primarily affected on tree species composition in the forests - broadleaved tree species are more
dominant in Slovakia, compared to other countries. Therefore we evaluate the supplies structure of
single assortments within the groups of coniferous and broadleaved trees.

3.1 Coniferous Raw-wood Supplies Structure

Table 1 shows the percentage rate of deliveries for each coniferous assortments group in four
monitored countries for the previous six years. 2014 has not yet been processed in the statistics. The
table does not include the small-volume assortments (eg. sale of standing timber, raw trunks, etc.). In
the first three high-quality classes it can be observed the very similar proportion of coniferous wood
supplies. The lowest relative shares were, on average, delivered in Slovakia. It's a paradox if we
consider the structure of the wood processing segment in Slovakia. Nearly 90% of all wood processors
in Slovakia are focused on sawn processing of coniferous wood. Partial impact on this fact has the
revision of the technical standard STN 48 0055 from year 2007, which has fundamentally affected the
production possibility of the coniferous assortments in I. and Il. quality class. Austria reached the best
average share in the top quality assortments on the market.

Table 1. Supplies structure of coniferous raw-wood assortments in % (selected countries)

Year/Quality 2008 | 2009 | 2010 | 2011 | 2012 | 2013
l.-lll.quality class
Austria 675|626 |64,7| 64 |62,7|628
Germany 64,6 | 62,3635 |611| 61 |612
Slovakia 58 | 52,7581 (609|619 | 59,1
Czech republic 57,2 159,3|59,6 | 60,1606 | 599
Pulpwood, Industrial wood
Austria 158 | 18 | 173173173174
Germany 21,8 216 | 21,7 22,3231 | 223
Slovakia 2321 29 |238(195(229|225
Czech republic 34413241315 |321130,3|305
Fuel wood
Austria 16,7 | 19,4 | 18 | 18,7 20,1 | 19,8
Germany 13,6 | 16,2148 | 16,6 | 159 | 16,6
Slovakia 44 149 (395|511 | 66 | 88
Czech republic 847183 |89 79|92 | 96
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The highest share of coniferous pulpwood supplies in the last 6 years was in the Czech
Republic and the lowest again in Austria. These rates were partly affected by regional incidental fellings,
which in some cases reduce the market share of better quality assortments. The highest average share
of coniferous firewood was delivered in Austria and Germany. In this case the Austrian market is quite
specific, since in various regions exist the government grant programs that support the renewable
energy sources. It is offen reflected in the prices of firewood and consequently in trading volumes.

3.2 Broadleaved Raw-wood Supplies Structure

Table 2 shows the percentage rate of deliveries of each assortments group of broadleaved
assortments in the four countries surveyed in the previous six years in the same structure as in
coniferous. The largest share of supplies in quality classes . to Ill. was in the last 6 years in Slovakia.
This is a result of the high proportion of broadleaved trees from all observed countries. Nevertheless,
the share of assortments supplies in the Czech Republic was for the years 2009 and 2011 higher than
in Slovakia. This is mainly a consequence of the global economic crisis, when customers in Slovakia
significantly pressured to buy assortments of higher quality at price level for lower quality assortments.
These shares were subsequently reflected in the supply structure of the lower quality classes. Slovakia
has the highest supplies proportion of pulp and industrial wood, as the only relevant broadleaved
processor in Slovakia is from this processing sector. The segment of firewood is the same, as by
coniferous wood, in the first place Austria for the same reasons that we discuss in the previous
subchapter.

Table 2. Supplies structure of broadleaved raw-wood assortments in % (selected countries)

Year/Quality 2008 | 2009 | 2010 | 2011 | 2012 | 2013
L.-lll.quality class
Austria 14,4110,9 /1108|108 96 | 9
Germany 296 (219|235 (2441229 |214
Slovakia 38,8 (3241392365376 | 382
Czech republic 324|357 |26,7|404 |354 | 343
Pulpwood, Industrial wood
Austria 21,7 1193 118,3 | 17,7 | 19,4 | 20,4
Germany 26,3 126,1|286|275|311|254
Slovakia 52,3 57,2531 | 53 |53,1|518
Czech republic 31412481358 (17,3 235|222
Fuel wood
Austria 64 [69,8|708|715| 71 | 70,6
Germany 44115211479 |48,2|46,1 | 53,3
Slovakia 76 |82 |67 |83 | 78183
Czech republic 36,2 (395|376 |424 1411|435

4. DEVELOPMENT OF THE SAWLOGS PRICES

The development of sawlogs prices is affected with a large number of factors. The most crucial
influence had the intensity and extent of incidental felling together with a local and global economic and
political situation. In this chapter we focused mainly on the analysis of the sawlogs prices development,
mostly traded wood species, spruce, fir and beech in selected provinces in Austria, Slovakia and the
Czech Republic for the period 2008 - May 2015. The influence of certain factors on the wood prices in
most countries of Central Europe is very similar. We will focus on analysing the causes of prices,
developments in a given period.
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4.1 Price Development for the Spruce and Fir Sawlogs

Figure 1 represent the price development for the sawlogs, from wood species spruce and fir in
Slovakia, Czech Republic and selected regions of Austria. Spruce sawlogs recorded the most significant
price levels in 2007. After global economic crisis and decline in construction activities in some countries
in the first half of 2009, prices for this assortment decreased in all monitored countries to minimum
levels. Since that time, practically still continuously increase until the end of the year 2014. The
development had many causes. For example in Slovakia, it's unfavorable structure of the processing
industry, where 90% is focused only on the processing of coniferous sawlogs, what significantly
increase the pressure on the demand regarding to the available volume capacity of this assortment in
Slovakia. In Austria and the Czech Republic a several enterprises got into economic problems in 2014
and decreased its production capacities. For the prices of sawlogs this reality didn’t have any significant
impact. The situation has been changed after the windstorm Niklas. In fact, every major wind calamity in
10 years negatively affected the prices of coniferous sawlogs. Most enterprises in Austria had at this
time still high reserves, which mainly came from the glacier disaster in Slovenia at the beginning of
2014. On the market remained the surplus of wood that was hardly to be sold. The price range for the
sawlog assortment in some regions in Austria fell from June 2014 more by 10 € per 1 m3 (Figure 1). In
the Czech Republic after the earlier decline at the end of 2014, prices in the first quarter of 2015 began
again increase.

110
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Fig. 1 Development of spruce and fir sawlogs prices in Slovakia, Czech Republic and Austria
4.2 Price Development for the Beech Sawlogs

Figure 2 represents the price development for the sawlogs from wood species beech in
Slovakia, Czech Republic and selected regions of Austria. Sawlogs of beech wood recorded the highest
price levels and evaluation at the turn of the millennium (??). Since the date the beech wood products
become less attractive and in processing industry is beech the ostracized. In terms of Slovakia, where
the dominant species in forests is the beech, this trend is particularly unfavorable. Extinct basically all
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relevant processors for the better beech wood assortments. The highest slovak price levels in the
monitored period reached the beech sawlogs just at the beginning of 2009. The minimum was reached
in early 2010. At the beginning of 2012, prices have slightly increased and remained at this level
basically stable for two years. A similar pattern can be observed in the Czech Republic, although the
forests species composition in this country, compared to the Slovak, is significantly different. In Austria
the trade with higher quality of broadleaved assortments is seasonal. Since 2013 it has fundamentally
changed the methodology of prices information (in Salzburg started to roll out prices for different kind of
beech sawlogs assortments), so it was not possible to compare continuously during the entire period.
During 2014 it was recorded for a mixed assortment of A/B in different classes of thickness a significant
increase of more than 10 € per m3. Certainly it contributed to various state programs aimed at promoting
the beech and products thereof.
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Fig. 2 Development of beech sawlogs prices in Slovakia, Czech Republic and Austria

5. CONCLUSION

In the last five years, prices of wood assortments increased generally. For example, in Germany
since 2010, have increased prices of spruce at 24.4%, pine 29.3% and beech 15.2%. The Consumer
price index increased in the same period by 6.2% [10]. All indicators suggest that the timber market has
been partly recovered after the previous economic crisis. Sale of beech wood and its use is problem in
all Europe. Future market developments will be seen in the context of global trade in timber and
development of economic indicators that affect it (oil price developments, the evolution of prices for non-
renewable energy sources, demographic changes and related building activities etc.). It will also be
critical ecological stability of forests and intensity of accidental phenomenon (windstorms, insect
infestation), which increased in the last decade. Positive could affect, the timber trade, increase interest
in renewable energy sector, development of new wood-based materials, significant progress in the
development of biopolymers etc. In Slovakia will strategic application of better quality beech wood. It is
currently used mostly only in the pulp and paper industry. The fact of the potential risks and
opportunities shows, that the timber market could be still dynamically increasing sector, in the future
operating on the principle of sustainability.
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PROJECTIONS OF PRODUCTION FOR CONIFEROUS AND
NON-CONIFEROUS SAWNWOOD IN CROATIA FOR NEXT DECADE

Maja Moro, Andreja Pirc Bar¢i¢, PhD, Ksenija éegotié, Kristinka Liker, Darko Motik

ABSTRACT

Wood processing is one of the most significant segments in Croatian wood industry. On the
basis of established values for period 1993-2013, in this paper we discuss a possibility to predict trends
in production of coniferous and non-coniferous sawnwood in Croatia. The data of production values of
coniferous and non-coniferous sawnwood through analyzed period are gathered from Croatian Bureau
of Statistics and FAO base. In order to predict the future trends of coniferous and non-coniferous
sawnwood production for Craotia, dynamic economic analysis of time series data was performed.
Prediction is limited to year 2023, because of turbulences in this market and the length of analyzed time
series.

Key words: coniferous and non-coniferous sawnwood, production, time series models, forecasting

1. INTRODUCTION

Croatia has a long tradition of wood industry, based on high-quality resources. Aimost half of
the Croatian territory is covered by forests and forest land. According to Kersan-Skabi¢ (2014), wood
industry in Croatia accounts for about 0.8% of GDP, employs one-third of employees in the
manufacturing industry and accounts for 7% of Croatian exports. This sector is dominated by small and
medium enterprises, with large number of small companies and only six large enterprises. Export and
import of wood products are mostly oriented toward EU member states (ltaly, Germany, Slovenia and
other). The main problem is that 64% of wooden export consists of raw wood material (sawn timber and
elements) while furniture export accounts for only 35% of total wood export. The share of furniture
import is 61%, while wood and wood products represent 39% of total wood import (Croatian Bureau of
Statistics, 2013).

According to Fair and Case (1989), interpreting economic data and forecasting the future
economic values are under the influence of environment and government policies, starting from the
basic economic theories that operate in the market. A number of statistical techniques are used to
estimate economic variables of interest to a manager. In some cases, statistical estimation techniques
employed are simple. In other cases, they are much more advanced (Mansfield, 1997). According to
Kotler (2001), the key to survival and growth of an organization is in ability to adapt its strategy to rapidly
changing enviroment.

In this paper we discuss a possibility to predict trends in production of coniferous and non-
coniferous sawnwood in Croatia on the basis of established production values for period 1993-2013. For
that purpose, dynamic economic analysis of time series data was performed. Prediction is limited to
year 2023, because of turbulences in this market and the length of analyzed time series.

2. MATERIAL AND METHODS

The data of production values for coniferous and non-coniferous sawnwood through analyzed
period 1993-2013 are gathered from Croatian Bureau of Statistics (CBS/DSZ, different years), Ministry
of Finance and Financial Agency (FINA) and FAO base (FAOSTAT, different years). According to
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Hanke and Reitsch (2001), it is known that future projections of development can not predict the detail
movement of market indicators, they are only a rough indication of the future course, assuming that the
macroeconomic policies won't change significanty. By using mathematical and statistical models we got
a picture of what happened in the (near) past, what is the current situation, and planned and future
course of events, i.e. the movement of each variable in the (near) future (Rozga and Gréi¢, 2000).

For the purposes of forecasting future trends in coniferous and non-coniferous sawnwood production,
the dynamic economic analysis of time series data was performed. Two types of time series models
were built: models based on average rates of change (models A) and linear trend models (models B).

3. RESULTS AND DISCUSSION

The data of coniferous sawnwood production values (CS) and non-coniferous sawnwood
production values (NS) in Croatia through analyzed period 1993-2013 are shown in Figure 1.

M Coniferous (CS) O Non-coniferous (NS)
08

0,6 ~

04 4

0,2 4

, I

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Sawnwood production (mil. m?)

Years

Figure 1. Coniferous and non-coniferous sawnwood production in Croatia

Descriptive statistics were determined for annual values of coniferous and non-coniferous
sawnwood production. In the analyzed period 1993-2013 there were produced almost 14 millions m3 of
sawnwood, of which 2,4 millions m3 of coniferous sawnwood (16,9%) and 11,6 millions m3 of non-
coniferous sawnwood (16,9%). Looking at the overall sawnwood production, average is 0,7 millions m3,
range in size from 0,57 millions m3 (in 2001) to 0,85 millions m3 (in 2012). Average coniferous
sawnwood production is 0,12 millions m3, range in size from 79 thousand m? (in 2004) to 166 thousand
m3 (in 1999). Average non-coniferous sawnwood production is 0,55 millions m3, range in size from 456
thousand m3 (in 2001) to 736 thousand m3 (in 2012). All results of descriptive analysis are given in
Table 1.
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Table 1. Descriptive Statistics for coniferous and non-coniferous sawnwood production in m3

Descriptive Coniferous sawnwood | Non-coniferous sawnwood Total sawnwood
Statistics production (CS) production (NS) production (TS)

Walid (M) 21 21 21

Mean [ms} 112.238 552 524 664.762
Std.Dev. (ma'} 23492 74258 74023

Coef Var. (%) 20,9 134 111
Range {m‘*} 87.000 280.000 277.000

Median [m3] 110.000 540.000 653.000

95% Confidence Level [ma'} 10.694 33.802 33.697

For the annual values of coniferous and non-coniferous sawnwood production in the analyzed
period 1993-2013 we calculated the individual indices based on year 2009 (I2009) and belonging rates of
change (S*), also chain indices (V) and belonging rates of change (S**). Results of these analysis are
given in following Table 2.

Table 2. Individual and chain indices with belonging rates of change for coniferous and non-coniferous
sawnwood production in period 1993-2013

Coniferous sawnwood production (CS) Non-coniferous sawnwood production (NS)
Year lanoa s* v Sk Lagge 8* Vv S
1993 146 46 - - 100 0 - -
1904 127 27 a7 -13 36 -14 ] -14
1995 1040 0 79 -2 36 -14 101 1
1996 114 14 114 14 33 -12 101 1
1997 139 39 122 22 9 -9 104 4
1993 154 54 1M1 11 o4 -6 103 3
1999 166 66 108 :] 04 B 9 -1
2000 95 -5 of -43 ) -1 105 i)
2001 118 13 124 24 32 -18 33 17
2002 122 22 103 3 04 -6 114 14
2003 103 3 B4 -16 87 -13 g3 -7
2004 79 -21 7 -23 ]l -9 104 4
2005 34 -16 106 ] o8 -2 107 7
2006 39 -11 106 G 105 i) 107 7
2007 97 -3 109 ) 109 ) 104 4
2008 31 -9 04 -G 114 14 104 4
2009 100 0 10 10 100 0 88 -12
2010 o3 -7 03 -7 106 ] 106 ]
2011 110 10 118 18 16 16 10 10
2012 115 15 106 5 133 33 114 14
2013 115 15 1040 0 125 25 o4 -6

According to the individual indices based on year 2009, the biggest increase in coniferous
sawnwood production occurred in 1999, when production were 66% greater than in 2009, while the
biggest decrease occurred in 2004, when production were 21% lower than in 2009. According to the
chain indices, the biggest increase in coniferous sawnwood production occurred in 2001, when
production were 24% greather than in 2000, while the bigest decrease occurred in 2000, when
production were 43% lower than in 1999.

The biggest increase in non-coniferous sawnwood production, according to the individual
indices based on year 2009, occurred in 2012, when production were 33% greater than in 2009, while
the biggest decrease occurred in 2001, when production were 18% lower than in 2000. According to the
chain indices, the biggest increase in non-coniferous sawnwood production occurred in 2002 and 2012,
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when production were 14% greather than in 2001 and 2011, while the bigest decrease occurred in
2001, when production were 17% lower than in 2000.

According to the individual indices (based on year 2009), the biggest increase in total
sawnwood production occurred in 2012, when production were 30% greater than in 2009, while the
biggest decrease occurred in 2001, when production were 12% lower than in 2009. Movement of basic
indices for total production of coniferous and non-coniferous sawnwood in the analyzed period 1993-
2013 are shown in Figure 2.
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Figure 2. Basic indices for coniferous and non-coniferous sawnwood production in Croatia

Based on the average rate of change for coniferous sawnwood production (§ = _1’186%)
and average rate of change for non-coniferous sawnwood production in the observed period (

S =1113% ), models A for prediction of future values for sawnwood production were developed.

Correlation analysis to determine the degree of correlation between the values of sawnwood
production as dependent variables and time (t) as independent variable was used. We found that the
direction and strength of the correlation relationship was negative for coniferous sawnwood production
(res=-0,4936), but positive and relatively high for non-coniferous sawnwood production (rvs=0,7792), so
we developed linear trend models (models B) for prediction of future coniferous and non-coniferous
sawnwood production values. According to models B, the expected linear decrease in the annual
coniferous sawnwood production for Croatia is 1,9 thousand m? and the expected linear increase in the
annual non-coniferous sawnwood production is 9,3 thousand m3.

In all models A and B, t is mark for the time, where t = 0 compared to year 1993, t = 1 for year
1994; ..., t =17 to year 2010, etc. Unit for predict values of sawnwood production (coniferous and non-
coniferous) in Croatia is thousand m3. Constructed models A and B for predicting the future values of
coniferous and non-coniferous sawnwood production are shown in Table 3.

Table 3. Models A and B for calculating the future sawnwood production values for Croatia

Models Coniferous sawnwood production (CS) Non-coniferous sawnwood production (NS)
A PSS (t) =146-0,988" Y B (t) =553-1,011"
B P (t)=-1,869-t+130,9 P (t)=9,325-t +459,3

10
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Calculated predicted values by models A and mo

dels B for coniferous and non-coniferous

sawnwood production in Croatia for period 2014-2023 are shown in Table 4.

Table 4. Predicted sawnwood production values for Croatia by models A and B
Year | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Coniferous sawnwood | modelA 1136| 1123 1110 1096 1083 1071 1058/ 1045 1033| 1021
production (CS) model B 917 898 argl ee1| 842 823 805 7RG 767 749
Non-coniferous sawnwood | model A 6977| 7054| 7133 7212 7203 7a74| 7458 7539 7623| 7707
production (CS) model B 6551 6644| 6737 6831 6924 7017 7110| 7204 7297 7390

Comparison of existing values and calculated predicted values by models A and models B for
coniferous sawnwood production in thousand m?3 are shown in Figure 3, while the comparison of
existing and calculated predicted values by models A and B for non-coniferous sawnwood production in

thousand m3 are shown in Figure 4.
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Figure 3. Projections for coniferous sawnwood production in Croatia
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4. CONCLUSION

Looking at the overall sawnwood production, average is 0,7 millions m3, range in size from 0,57
millions m3 (in 2001) to 0,85 millions m3 (in 2012). Average coniferous sawnwood production is 0,12
millions m3, range in size from 79 thousand m? (in 2004) to 166 thousand m3 (in 1999). Average non-
coniferous sawnwood production is 0,55 millions m3, range in size from 456 thousand m3 (in 2001) to
736 thousand m? (in 2012).

Average rate of change for coniferous sawnwood production is negative (-1,186%) and average
rate of change for non-coniferous sawnwood production is positive (1,113%) in the observed period.
According to linear trend models, the expected linear decrease in the annual coniferous sawnwood
production for Croatia is 1,9 thousand m? and the expected linear increase in the annual non-coniferous
sawnwood production is 9,3 thousand m3.

Assuming that the macroeconomic policies of Croatia will not be altered, and assuming that the
models for predicting future values of coniferous and non-coniferous sawnwood production satisfy all
statistical and theoretical terms, constructed models A and models B could become a great help for a
future actions in this field.
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THE COMPETITIVENESS OF CONIFEROUS AND NON-CONIFEROUS
LOGS IN SLOVAKIA

Martina Kalamarova, Jan Parobek, Erika Lou¢anova

ABSTRACT

The paper focuses on the competitiveness analysis of the selected wood commodities
(coniferous and non-coniferous logs) within the EU - 27 for the period 2009 to 2013. The assessment of
the competitiveness is a very complex process and it can be analyzed in many ways. Therefore, widely
accepted indices of revealed comparative advantages, RCA indicators, are used in the paper to analyze
the competitiveness. These indicators allow detecting the competitive situation of the selected products
and help to compare the development and analysis of export performance and competitiveness on
international market.

Keywords: Competitiveness, Revealed Comparative Advantages, logs.

1. INTRODUCTION

The principles of competitiveness in the economy and management are based on economic
theories of Adam Smith, David Ricardo, Hunt Porter, Schumpeter, who have contributed significantly to
the theory of competitiveness. Hunt (2000) is the author of the "Resource-Advantage Theory“ (RA), the
theory of competitive advantage based on the sources that contributed to the development of other
views on the theory of competitiveness and a new theory of competitiveness in marketing, management,
business and economy. Many authors such as Mankiw (2009), Samuelson and Nordhaus (1995),
Henderson et al. (1991), Varian (2010), Holman (2002), Nezval and Tuleja (2004), Frank (1995), Utkulu
and Seymen (2004) dealt with the principles of competitiveness and comparative advantages.

The issue of the competitiveness is characterized by a multidisciplinary approach,
competitiveness is now widely used term, still more authors are devoted to analysis of competitiveness,
nevertheless there is no uniform definition of this term. This is also reflected in the understanding of
competitiveness in several respects. In general terms several basic levels of competitiveness can be
distinguished (Rajcaniova, 2006, Vida et al., 2009) as competitiveness of a country, a region, a sector,
a company and a product.

Different methods to identify and measure the comparative advantages exist. The most
common method is an index of apparent (revealed) comparative advantage (RCA) and a measure of the
contribution of the trade balance. These methods are used to compare the development and analyze
the export performance and competitiveness in international markets. Some authors call the RCA
method the specialization index because it identifies a product group which has given the country an
advantage in the product specialization. There are other modified versions of RCA index to the
Balassa's original concept, which was published in 1965 (Balassa, 1965). Balassa himself clarified the
index in 1977 (Balassa, 1977) and 1989 (Balassa, 1989). The issue of apparent comparative
advantage, its calculation or improvement was also examined by other authors such as Hinloopen and
Van Marrewijk (2001), Vollrath (1991) and Yeats (1985). Accordingly to that amount of authors, there
are several modified version of RCA index. In the literature (Utkulu and Seymen, 2004) we can see an
overview of the various forms of RCA indices, where the authors state up to six versions of the RCA
index.

At the present time significant changes in the political, social and economic areas are reflected
in the use of domestic renewable resources. Wood production has a long tradition in the Slovak
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Republic. Nowadays wood as a significant renewable resource is closely linked with many other sectors
of the national economy. Competitiveness of each sector depends on the process of restructuralisation
and modernisation of production facilities as well as the process of specialisation of production (Palus,
Supin, 2004). Forest industry is one of the sectors in which the Slovak economy may at least partly
influence European markets with maximum utilization of own resources (Palu$ et al., 2009). Except
natural conditions there is market which has significant impact to wood supply. In the Slovak Republic
the timber market is influenced by the imbalance of demand and supply, the increased demand for
coniferous logs persists. Wood logging in 2013 declined slightly and it reached 7,837,067 m3. Logging of
coniferous wood represents 52,7 % (4,131,064 m3) and of non-coniferous 47,3 % (3,706,226 m3). The
total amount of coniferous logs export is 1,012,000 m3 and the total import is 298,000 m3. Regarding the
non-coniferous logs, the total amount of beech logs export is 73,185 m3, total import 208 m3 and the
total amount of oak logs export is 30,586 m3, total import 407 m3 (MPSR, 2014).

2. METHODOLOGY

The paper focuses on the competitiveness analysis of the coniferous and non-coniferous logs in
Slovakia within the EU - 27 for the period 2009 to 2013. Material necessary for processing this paper
was obtained in secondary research, based on analysis of the available scientific literature and internet
sources focusing on the issue of sectors and countries competitiveness. The data necessary for the
analysis and calculation of competitiveness indicators (information on production, export and import)
were obtained from publicly available international statistical databases as UN COMTRADE,
EUROSTAT and FAOSTAT.

Widely accepted indices of revealed comparative advantage are used in the paper to analyze
the competitiveness (tab. 1). These indicators allow to detect the competitive situation in the industry,
but also to compare the development and analysis of export performance and competitiveness in
international markets.

Table 1. RCA indices calculation

Index Calculation Comparative
advantage
RCAI RCA | = Xij / Xnj RCAI>0
RCAIl RCA Il = (Xij / Xit) / (Xnj / Xnt) = (Xij / Xnj ) / (Xit / Xnt) RCA Il >1
RCAIll RCA 11l = (Xij - Mij) / (Xij + Mij) 0<RCA<1
RCA IV RCA IV = (Xij / Xit) / (Mij / Mit) = (Xij / Mij) / (Xit / Mit) RCA IV > 1
RCAV RCAV =In (Xij / Xit) / (Mij / Mit) *100 = In (Xij / Mij) / (Xit /Mit) *100 RCAV>0
RCA VI RTA = RXA - RMA = (Xij/ Xit) / (Xnj/ Xnt) - (Mij/ Mit) / (Mnj/ Mnt) RCAVI>0
RCA VI InRXA=InRCAII RCAVII>0
RCA VIII RC =In RXA - In RMA RCAVII>0

X=export, i= country (Slovakia), j=commodity/industry (coniferous and nonconiferous logs), n=set of
countries (EU), M=import, t = a set of commodities (or industries).

The RCA index is used for evaluating the competitiveness of the manufacturing sector. A
positive value indicates the relative competitiveness of the sector, while a negative value indicates about
the loss of this competitiveness ability (Vokorokosova, 2004). RCAl is the simple measure of revealed
comparative advantage. RCAIl is a widely accepted and afterwards modified measure of RCA in the
literature. RCAIl measures a country’s exports of a commodity (or industry) relative to its total exports
and to the corresponding exports of a set of countries, e.g. the EU. An alternative RCAIIl is computed in
order to make reference to the “own” country trade performance only. This type of measurement of a
country’s RCA recognises the possibility of simultaneous exports and imports within a particular
commodity (logs). One can derive another version of RCA from Balassa: RCA IV (indicator of
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comparative advantage), RCA V (logarithm of revealed comparative advantages), both might be
calculated either in global or regional levels.

Vollrath (1991), on the other hand, offered mainly three alternative ways of measurement of a
country’s RCA. These alternative specifications of RCA are called the relative trade advantage (RTA),
the logarithm of the relative export advantage (In RXA), and the revealed competitiveness (RC). In this
paper, for the sake of being systematic, we call them as RCAVI, RCAVII, and RCAVIII respectively. The
relative trade advantage RTA (RCAVI) is calculated as the difference between relative export advantage
RXA, which is the equivalent to the original Balassa index RCAIl, and its counterpart, relative import
advantage RMA.

3. THE COMPETITIVENESS ANALYSIS

By applying the indicators RCAI — RCAVIII comparative advantage of logs, as a key commodity
of forest industry in foreign trade was calculated for the period 2009 — 2013 (tab. 2). Despite the
different approach in accounting principles for each index, all indices (RCAI to RCA VIII) have the same
objective — to determine if the Slovak Republic has a competitive advantage in the logs in foreign trade
compared to the EU - 27. In particular, indices such as RCA Il (pure business performance index), IV
(indicator of comparative advantage), V (logarithm of revealed comparative advantages) allow us to
avoid distorted results through the re-export reveal by taking into consideration the import volume.

Table 2. The development of the coniferous and non-coniferous logs competitiveness by RCA indices
for the period 2009 - 2013

. Analysed Years
Indices Used 2009 2010 2011 2012 2013

RCA 0.1186 0.1670 0.1246 0.1448 00726

RCA Il (RXA) 3.0848 55637 4.2079 48761 23952

RCA I 0.9322 0.9609 0.9756 05744 0.4679

Conferous ogs RCA IV 170474 | 317887 | 497399 | 21683 17112
RCAV 2108876 | 2480598 | 269,5362 | 76,6763 | 62,9454

RCA VI (RTA) 3.8308 54310 41419 3.2165 11538

RCA VI 13825 1.7163 14370 15843 0.8735

RCA VIl (RC) 32536 3.7360 41558 1.0778 0.6572

RCA | 0.0401 0.0427 0.0468 0.0416 0,0386

RCA Il (RXA) 13483 14228 15804 1.4004 12716

RCA I 05702 0.7040 0.8340 0.8098 0.8130

Non-coniferous RCA IV 22993 3.6471 67723 55785 6.0143
logs RCAV 815461 | 1108921 | 1472769 | 1320702 | 1409062

RCA VI (RTA) 05884 0.8036 11071 08758 08413

RCA VI 02988 03526 04577 03367 02402

RCA VIl (RC) 05734 0.8312 1.2058 0.9819 1.0836

Throughout the analysed time period the index RCA | and RCA V - RCA VIII reached positive
values, RCA Il and RCA IV values greater than 1, RCA Il in the range of 0-1, which signify a
competitive advantage of the Slovakia to EU-27 countries within the logs (coniferous and non-
coniferous). Only the intensity of the competitive advantage is changing.

4. CONCLUSION

The process of the wood industry competitiveness evaluation is very complex, due to that fact
we applied the eight modified and widely accepted indicators of RCA in the paper. Using a larger
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number of indicators which have a different sensitivity and also respect particular import volume, we are
able to evaluate the development of foreign trade and competitiveness of logs in a more detailed way.

Coniferous and non-coniferous logs throughout the period 2009 - 2013 reached a competitive
advantage in all indicators of RCA. In general, coniferous logs achieves greater export advantage over
non-coniferous. Confirmed competitive advantages of logs in turn may not be up to such advantage for
Slovakia. From the perspective of the national economy just a relatively high proportion of logs exports
accounts for a large export of raw material with low added value. To process logs in domestic conditions
relating to products with higher added value could be for Slovakia better and cheaper, and thus there
would be a greater appreciation of logs thereby timber production of Slovakia could achieve higher
profits.
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A REGULATORY QUALITY ANALYSIS OF
FOREST PRODUCTS TRADE IN INDIA

Joy Das, Richard Vlosky

ABSTRACT

This study examines forest products imports to India during 2009-2013, exploring the influence
of Regulatory Quality on the pattern of trade from 143 partner countries. The study applies a pooled
ordinary least squared (OLS) regression model of estimation with Regulatory Quality, distance between
the partner country and India, total forest area of partner country, GDP and population indicators to
assess the impact of partner country’s regulatory quality and other trade-related factors on imports of
forest products by India. The results support the notion that imports of forest products depend on
Regulatory Quality, the distance between the trading countries, forest area, the size of the economy and
other factors considered in the model. The study also considers the impact of regional variability on
forest product imports by India in the model.

Key words: Regulatory Quality, India, import, forest products.

1. INTRODUCTION

India’s forests play a significant role in the economic development of the country. There is an
extensive demand for forest products in India. These include a plethora of products such as furniture,
firewood, timber, materials for housing and fodder. The recent surge in demand is mainly an indication
of the country's rapid economic growth, industrialization and increase in population (Malik & Dhanda,
2003). About 24 percent of India's total land area attributes to forest areas (FAOSTAT, 2013). The
products produced by these resources, however, do not meet the total requirement of the country. To
suffice domestic needs, importing from other countries is necessary.

During the last decade, forest products imports by India has increased by four times. The total
value of forest product imports by India has reached 5.4 billion US $ during 2013 from about 1.5 billion
US §$ during 2003. This volume of imports by India accounts for 0.29 percent of India’s GDP in 2013.
There are several factors associated with this surge in forest products imports by India from exporting
countries. Use of more energy efficient technology for transporting goods, trade liberalization, rapid
economic growth and transition in the functioning of the governance are few factors that can influence
the change in the volume of trade between countries. Operational issues of governance are currently
being discussed to help define the reasons behind the changing patterns of trade. Researchers suggest
that Regulatory Quality or a quantitative reflection of the overall governance of a country has significant
impacts on trade patterns in different sectors across the world (Freund & Bolaky, 2006). This study
examines Regulatory Quality and the effect of partner country’s Regulatory Quality on forest product
imports by India.

The first part of the study primarily discusses forest products trade in India. The second part
defines Regulatory Quality and discusses the available literature on the effects of Regulatory Quality on
trade. The third part discusses the objective of the study and, describes the methodology, research
model, hypothesis, and data. The fourth part describes the results of the analysis and the last part
discusses and concludes the study.
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1.1 Forest products trade in India

India’s forest product imports had increased by nearly four times from 1.5 billion US §$ to 5.4
billion US $ during the last decade, as shown in Figure- 1 (FAOSTAT, 2013). India has only 24 percent
of the total area covered by forest, and there is a large gap between the forest products demand and
supply (Kumar, Viswanathan, & I, 2013). During the last decade due to a surge in the demand for wood
products and the relative scarcity of timber in India, the log imports have almost doubled. Currently,
India is the largest potential timber importing country after China (Flynn, 2013).
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Figure 1 Trend of Forest Products Trade in India
Source: FAOSTAT, 2013

Prior to the 1980s, India’s forest products trade balance was almost zero. However, during late
1980’s and early 1990’s, the trade balance started showing a negative trend. Due to trade liberalization
in India during 1990’s and an exponential growth rate of population, the demand for forest products
have also increased. Since the 1990’s there has been a sharp increase in India’s forest products
imports. The largest share of India’s forest products imports comes from the United States of America
followed by China, Germany, Japan and the United Kingdom. Of the top five countries, the US has
exported about 1.5 billion US $ worth of forest products to India during 1961-2013.

2. LITERATURE REVIEW

2.1 Regulatory Quality

Regulatory Quality is a part of functioning of the governance that is defined as the ability of the
government to form rules and regulations and properly implement them in order to promote and permit
private sector development (WGI, 2013). It has an index ranging from -2.5 (weak) to 2.5 (strong)
representing governance performance.

In this paper, Regulatory Quality is the main explanatory variable used, to study its effect on
forest product imports in India. The value of Regulatory Quality in each country is obtained by combining
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around 31 different surveys and assessments from sources such as African Development Bank Country
Policy and Institutional Assessments (ADB), Afrobarometer (AFR), Asian Development Bank Country
Policy and Institutional Assessments (ASD), Business Enterprise Environment Survey (BPS) and
European Bank for Reconstruction and Development Transition Report (EBR) etc. While constructing
the index for Regulatory Quality, a diverse group of representative and non-representative sources are
surveyed, and their perception regarding the quality of various aspects of governance in the country is
recorded. Regulatory Quality includes assessment of a country’s performance provided by different
sources in regards to price control, administered prices, investment freedom, trade policies and the
business regulatory environment. Each of the surveys receives a different weight, depending on the
coverage and its effect on Governance. The relevant areas considered and questions asked by data
sources (surveys and expert opinions) that form a part of Regulatory Quality Index are broadly
categorized into two sections, representative sources and non-representative sources.

The representative sources consider the authority’s performance on price controls,
discriminatory tariffs, discriminatory taxes and unfair competitive practices as well as rigidity in
government regulations and, the burden of taxation and excessive protection. Other aspects associated
with the functioning and prevalence of the trade barriers and trade regulations, stringency of
environment regulations, intensity of local competition, the effectiveness of antitrust policies, and the
ease of starting a new business are considered in the survey. The extent to which there are financial
freedom, investment freedom, availability of state subsidies on necessary goods for the start-up of a
business such as petrol prices and the share of administered prices are considered in the process.
Finally the ease of setting up a subsidiary for a foreign firm and the ease of starting a business
governed by local law are considered under the non-representative sources while conducting the survey
for quantifying the value of regulatory quality (WorldBank, 2014).The non-representative sources
consider the effectiveness of the government in assuring less rigidity of the bureaucratic rules, check on
corruption and transparency at the authoritative level. Firstly, it looks into the extent to which there are
problems in tax regulations, custom and trade regulations, and labor regulations for the growth of
business in the country. Secondly, it considers the extent to which price control is affecting prices of
products in industries, over protectionism is affecting business, and competition legislations are
preventing unfair competition in the country. Thirdly, non-representative sources consider the easy
access to foreign and domestic capital markets and doing other business activities. Lastly, it considers
whether or not the financial institutions’ transparency is widely developed in the country, the custom
authorities facilitate efficient transition of goods and services, the legal entity is harming the country's
performance in competitive market, foreign investors are free to invest in the domestic market, whether
the foreign bidders have sufficient access to public sector contracts, real personal taxes are non-
distortionary, real corporate taxes are non-distortionary, banking regulations hinder competitiveness,
and whether the labor regulations hinder business activities in the country.

Regulatory quality enhances the volume of trade between countries and helps in economic
growth. It identifies smooth functioning of a business, banking and labor market flexibility (Freund &
Bolaky, 2006). (Banerjee, 1997) and (Guriev, 2004) have said that there are several factors such as
corruption and poor institutions that determines the level of regulation and governance of trading
countries, mentioned in (Breen & Gillanders, 2010). (Iwanow & Kirkpatrick, 2007) Have studied the
effect of regulatory quality on exports in the manufacturing sector and found that regulatory quality has a
significant positive effect on improved export performance. They have quantified the effect of regulatory
quality on the total volume of exports in the manufacturing sector. The results that they have obtained
showed that a 10 percent increase in the value of regulatory quality among all the exporting countries
increases the export of manufacturing sector by nearly 10 percent keeping other things constant. It is
important and interesting to know the effect of regulatory quality on the volume of import of forest
products by India from all the 143 partner countries that export forest products to India.
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3. METHODOLOGY AND MODEL

The objective of the paper is to study the effect of Regulatory Quality on forest product imports
by India. The study estimates the model with panel data of 5 years from 2009-2013 for 143 partner
countries from which India imports forest products. The regression equation takes the following form:

Yit = Bo + 1 REGQ_PARjt + B2 REGQ_IND: + B3 GDP_IND; + 34 GDP_PAR} + B5s POP_PAR;; +
Bs POP_IND; + 7 DIST; + Bs FOR_PARjt + Bo REGION_2; + 10 REGION_3; + 311 REGION_4; +
B12 REGION_5; + 13 REGION_6j + B14 REGION_7j + €jt «.vvvvvveieeeiiiiiiiiceeeicce e (2)

Where,
i and j are the trading partners, and t denotes time, which is (2009 — 2013). Here " is fixed that is India
and ‘j” is each of the 143 partner countries that export forest products to India. All the subscripts and the
other variables of equation (1) are explained including the region dummy variables used in the model to
capture the effect of region specific unobserved variables on forest product imports by India. East Asia
and Pacific has been taken as the base region and a POLS (Pooled Ordinary Least Squared)
regression analysis is performed.
e Yijtdenotes the value of total Forest Products imports to India from country j at time t.
e REGQ_IN: and REGQ_PAR}: denote the Regulatory Quality variable of India and country |
respectively at time t.
e GDP_IND; and GDP_PAR; are the real GDPs of India and country j respectively at time t.
e POP_IND: and POP_PAR; denote the population of India and country j respectively at time t.
o DISTj is the distance between the capital city of India (New Delhi) and the capital city of country
j-
e FOR_PARqis the total forest area of country j at time t.
e REGION_2; denotes “Europe and Central Asia” is a binary ‘dummy’ variable which is unity if
country j belongs to this region and zero otherwise.
e REGION_3; denotes “Latin America & the Caribbean” is a binary ‘dummy’ variable which is
unity if country j belongs to this region and zero otherwise.
e REGION_4; denotes “Middle East & North Africa” is a binary ‘dummy’ variable which is unity if
country j belongs to this region and zero otherwise.
e REGION_5; denotes “North America” is a binary ‘dummy’ variable which is unity if country |
belongs to this region and zero otherwise.
e REGION_6; denotes “South Asia” is a binary ‘dummy’ variable which is unity if country j belongs
to this region and zero otherwise.
e REGION_7; denotes “Sub-Saharan Africa” is a binary ‘dummy’ variable which is unity if country |
belongs to this region and zero otherwise.
e ¢jtis the error term.

The dependent variable Yit estimates the total value of forest products import by India from all
the 143 partner countries during 2009-2013. The values of imports are obtained from (FAOSTAT, 2015)
dataset. REGQ_PAR;; that is the regulatory quality of partner country is the main variable of the study.
The variable is taken from (Kaufmann, Kraay, & Mastruzzi, 2013) dataset. The values are obtained from
the World Bank, 2014. Other explanatory variables such as regulatory quality of India, GDP and
population (the size of the economies) of partner countries and India, distance between the trading
countries and, forest area etc., are incorporated in the model as other explanatory variables in order to
minimize the omitted variable bias.
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All the variables are linearized by taking logarithms on both sides of the equation and in order to
ensure compatibility among all the variables in the model the regulatory quality index is rescaled by
shifting its mean from “0” to “10”. In this case, the value of regulatory quality ranges from 7.5 to 12.5,
where 7.5 denotes weak governance and 12.5 denotes strong governance of a country. A pooled
regression is used to analyze the effect of regulatory quality on forest products import by India. To make
the model robust, we have incorporated the region dummy in the model and accounted for the region
specific unobserved factors affecting trade.

The World Bank has classified all countries across the globe into seven groups on the basis of
their respective geographical locations. They are East Asia and Pacific, Europe & Central Asia, Latin
America & the Caribbean, Middle East & North Africa, North America, South Asia and, Sub-Saharan
Africa. The analysis is done by including the region dummy in the model in order to give an insight on
the regional variability on forest products import by India as well. This checks for the region specific
unobserved variables affecting forest products import by India and makes the model more robust by
reducing the omitted variable bias further (Cameron & Trivedi, 2009). Taking East Asia and Pacific as
the base region the following POLS (Pooled Ordinary Least Squared) regression is performed.

4. RESULTS AND DATA ANALYSIS

Results in Table 1 indicate that partner country’s regulatory quality and the size of their
economies have significant effects on trade. So, Regulatory Quality in the model, positively affects the
volume of forest products imported from India. A one percent improvement in regulatory quality of the
partner country would yield a 6.1 percent increase in imports of forest products by India. The scale of
regulatory quality index is subtle (- 2.5 to + 2.5), while a one percent increase seems small in absolute
terms, it would have a huge impact and could only be attained by drastic changes in governance and
rigidity of the existing rules and regulations. Thus, it has a large effect on the volume of forest products
imported by India. Also, a one percent increase in distance between India and the trading country yields
a 0.6 percent decrease in total volume of imports whereas a one percent increase in forest area of a
partner country yield an increase in forest products imported to India by 0.2 percent and a one percent
increase in GDP of a partner country yield an increase in forest products imported to India by 0.7
percent. Most of the results are significant at the one percent level, but the variable distance is
significant at a five percent level. While the regulatory quality of exporting countries and other variables
have substantial positive impacts on forest products trade, the regulatory quality of India itself and the
other factors do not have significant impacts on trade. However, coefficients associated with these
variables are consistent with the hypothesis that was obtained from existing literature. An R-squared
value of 0.4 tells that about 40 percent of the variation in the value of forest products imported by India
can be explained by the regulatory quality variable and other explanatory variables in the model.
Considering the statistical significance of our results, it can be inferred that an improvement in the
regulatory quality, or the functioning of the governance, of partner countries, could have a significant
effect on the volume of trade between countries.

From the regression result, it could also be inferred that East Asia and Pacific, Europe & Central
Asia, Latin America & the Caribbean, Middle East & North Africa and, South Asia have significant effect
on forest products import by India. The impact of forest products import by India from the Europe and
Central Asian countries is about 2.1 percent less than the impact by the countries belonging to the East
Asia and Pacific region. Latin American and the Caribbean countries and the Middle East & North
African countries have 1.47 percent lesser effect of forest products import by India compared to East
Asian and Pacific regional countries, Whereas the South Asian countries have 1.24 percent lesser effect
on forest products import by India compared to the East Asia and Pacific region countries. However,
North American countries’ impact on forest products import by India though not significant, but its
direction is 0.14 percent more than that of East Asia and Pacific regional countries. Similarly Sub-
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Saharan African countries do not have a significant impact on India’s forest products import compared
to the East Asian and Pacific regional countries. By incorporating the region dummy in the model, the
estimation becomes more accurate as it reduced the omitted variable bias further by considering the
effect of region specific unobserved variables on forest products imports by India.

Table 1 Pooled Ordinary Least Squares (OLS) Regression Using Regional Variability

Import of Forest P
Products Std. Err Directionality
. " Consistent With the
Regulatory Quality of Partner country 6.1 2.2 Hypothesis
. . Consistent With the
Regulatory Quality of India 229 27.2 Hypothesis
Distance 0.6 0.3 Con3|sten_t With the
Hypothesis
Forest Area of Partner Country 0.2%* 0.06 Con3|sten_t With the
Hypothesis
GDP of India 1.9 18 Consistent With the
Hypothesis
GDP of Partner Country 0.7% 0.1 Con3|sten_t With the
Hypothesis
Population of India 10.08 19.9 ConS|sten_t With the
Hypothesis
. . Consistent With the
Population of Partner Country 0.4 0.1 Hypothesis
Europe & Central Asia 247 0.3
Latin America & the Caribbean 1.4 0.5
Middle East & North Africa S I 04
North America 0.1 04
South Asia -1.2%* 0.6
Sub-Saharan Africa 0.2 04
Constant -333.2 426.08
N 456
R-squared 0.4

'p<0.1,"p<0.05 "p<0.01

5. CONCLUSION

The purpose of this study has been to provide a quantitative assessment of the effect of
regulatory quality on the import volume of forest products by India. The study suggests, using a pooled
OLS regression model that improvements in regulatory quality by partner countries could indeed play a
significant role in increasing India’s forest products imports. Changes in the functioning of governance in
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India and trade liberalization influence the demand for forest products by India. Due to large shifts in the
growth rates of the economy and the population, India demands more forest products. Also, there are
changes in partner countries’ levels of Regulatory Quality over the years. Improvements in Regulatory
Quality help reduce transaction costs and thus result in more trade between countries.

The regional effect on imports of forest products by India gives an insight into the region specific
contribution on forest products import by India. It supports the existing literature by characterizing the
countries in terms of proximity to India, where the distant countries participate in relatively lesser
volumes of trade with India than the nearer ones. Compared to East Asia and Pacific region, the Europe
& Central Asia, Latin America & the Caribbean, Middle East & North Africa, South Asia and, Sub-
Saharan Africa have relatively lower effects on forest products import by India. This can be explained by
the fact that East Asia and Pacific region countries are nearby with India geographically. As our results
suggest that distance has a significant effect on trade as it affects the transaction costs to a large
extend, the effects of distance on India’s import by other countries belonging to the above-mentioned
regions are relatively less than East Asia and Pacific regional countries. Latin America and Caribbean
countries though have a significant effect on India’s forest products import, but their impact is about 1.48
percent less than the impact on East Asia and Pacific region countries. Similarly Europe and Central
Asia has 2.1 percent less, the Sub-Saharan African countries have 0.27 percent less and, the Middle
East and North African countries have1.47 percent lesser impact than East Asia and Pacific regional
countries on India’s forest products import.

South Asian countries though are in close proximity to India, trades lesser forest products to
India as compared to countries of the East Asia and Pacific region because the major components of
forest products like lumber and wood products are abundant in the later. Three of the major partner
countries Myanmar, Malaysia and China from which India imports forest products in bulk, lies in the East
Asia and Pacific region. Thus our conclusion being consistent with the literature that distance between
the trading countries, their regulatory environments and abundance of forest resources in the exporting
countries, all play a significant cumulative role in the trade of forest products between India and rest of
the world.

The volume of forest products imported by India is affected by the size of the economies of
partner countries and the distance between the two countries also to governance or institutional quality
of India. More distant countries trade lower volumes of goods than the neighboring countries. However,
larger economies and higher levels of forest cover in the partner countries, the latter of which would be
expected to produce larger volumes of forest products, are associated with more trade with India.
Countries with these characteristics are thus in more advantageous competitive positions than other
countries, in terms of trade. Our results thus contributes to the existing literature on the factors affecting
international trade of forest products in complementing the research by studying the impact of regulatory
environment of the trading partners, Size of their economies and available forest resources and distance
between them on enhancement of economic interactions.

5.1 Limitations of the study

This study considers only India’s forest products imports value. However, a descriptive study
could be done on forest products, considering all the importing and exporting countries across the
globe. More years could have been included to get a reflection of the trends in forest products trade
over a longer time periods. More explanatory variables could be included to reduce the omitted variable
bias from the model. The study considers aggregate forest products, so it fails to explain the sector-
specific impacts of the factors affecting trade, which could be developed in further studies.
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WHAT SHARE OF THE WOOD IMPORTS INTO EU
IS COVERED BY THE EUTR?

Niels Janzen, Holger Weimar

ABSTRACT

In 2003 the EU proposed the Action Plan on Forest Law Enforcement, Governance and Trade
(FLEGT) to combat illegal logging. In March 2013 the European Timber Regulation (EUTR) came into
effect as a main mechanism of FLEGT. The objective of this study is to quantify the share of all wood
and wood-based product imports into the EU to which the EUTR applies. We defined the scope of the
wood-based products based on the definition of the forest-based sector and aggregated them to twelve
product groups. We then calculated EUTR coverage ratios for three different reference units: import
value (Euro), roundwood eq. and wood fibre eq.

Our results show that approximately 90% of total imported wood quantities are covered by the
EUTR. This means that 6 million m* wood fibre eq. (17 million m* roundwood-eq.) not covered by the
EUTR were imported into the EU in 2013. Coverage ratios for product groups differ. Typically raw
materials have a higher coverage ratio and finished products a lower coverage ratio. The wood not
covered by EUTR is highly concentrated on a few commodities like wood charcoal, articles of wood,
n.e.s. and printed books and brochures. The regional import structure of the EU differs between total
imports and imports that are not covered by the EUTR. Eastern and South-Eastern Asia and Africa are
gaining importance when looking at imports not covered by the EUTR.

Keywords: EUTR, coverage ratio, wood-based products, illegal logging, international trade

1.INTRODUCTION

lllegal logging is one of the major causes for deforestation and the degradation of forests. The
further manufacturing of illegally logged wood and products made thereof, as well as the associated
trade, negatively affects social and economic interests. The adoption of the EU Action Plan on Forest
Law Enforcement, Governance and Trade (FLEGT) in 2003 was a major milestone in combating illegal
logging. Since then, two main mechanisms have been implemented in order to achieve the goals of the
FLEGT Action Plan: Voluntary Partnership Agreements (VPAs) and the EU Timber Regulation (EUTR).

Our focus is on the EUTR [1]. It came into effect on March 1, 2013 and prohibits the placing of
“timber and timber products” on the EU internal market. In this article, we examine the import quantities
of wood and wood-based products into the EU from outside the EU with regard to EUTR. We want to
quantify the share of imports of all wood and wood-based products into EU to which the EUTR applies.

Our report on this topic [2] is the basis for this article, which is structured as follows: Chapter 2
deals with methodology and data; Chapter 3 presents the results, and finally, in Chapter 4, a discussion
and conclusion are provided.

2.METHODOLOGY AND DATA
2.1.Scope of wood and wood based products

Wood and wood-based products cover a wide variety of different goods and commodities.
These include, for example, wood products such as firewood, sawnwood, pellets or window frames or
paper products such as newsprint, sanitary paper, and paper for packaging or printed articles. Other
products beyond the scope of these traditional goods are also manufactured and have to be considered.
Regenerated cellulose or cellulose nitrate can be listed as examples. Additionally, there are a lot of
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products which also can be made of or contain parts of wood (e.g., toys, chewing gum). Hence, it is
essential to define the scope of wood-based products for our analysis.

Most of the wood-based products can be attributed to the forest-based sector, which was
already described by the European Union in 1999 [3]. In this definition the forest based sector consists
of the wood working industry, the wood processing industry, the construction industry, the pulp and
paper industry and the printing and publishing industry. Based on this definition of the forest-based
sector, the scope of wood and wood-based products of our analysis can be derived. Table 2 gives an
overview and structures the wood-based products in categories and products groups.

Table 2. Scope of wood and wood based products

wood products paper products other wood-based products
raw material (1) roundwood (8) wood pulp and recovered
paper
(2) wood processing residues
semi-finished (3) sawnwood (9) paper and paperboard (12) regenerated cellulose, artificial
products fibres a.o.

(4) wood-based panels
(5) other semi-finished wood

products
finished products | (6) finished wood products (10) articles of paper or
paperboard
(7) furniture (11) printed matter

Wood-based products can be categorized into raw materials, semi-finished products and
finished products, and between the categories wood products, paper products and other wood-based
products. Based on this structure we aggregated the products into twelve product groups for further
analysis. The above matrix contains all products for which the EUTR applies. However, as already
mentioned, the EUTR does not cover all commodities which have been defined as wood-based
products. The EUTR focuses on timber and timber products “with the exception of timber products that
have completed their lifecycle and would be disposed as a waste” [1, No. 2(a)]. For a further definition of
timber and timber products, the regulation refers to its Annex where a list is provided with respective
commodities. The products are structured according to the trade classification of the Combined
Nomenclature (CN). The main focus is laid on wood and articles of wood (Chapter 44 of the CN), on
pulp of wood (Chapter 47) and on paper and paperboard and articles made thereof (Chapter 48).
Additionally some commodity codes for furniture and one code for prefabricated buildings are listed.
Especially further processed wood-based products are not included in the EUTR, e.g., wood charcoal,
wood marquetry, printed matter or regenerated cellulose.!

2.2.Data and reference units

For our analysis we use bilateral trade data of Eurostat (Eurostat 2015). We focus on the year
2013, the year when the EUTR came into force. In this paper the term EU refers to the status of the EU
at the end of the year 2013, i.e. it consist of 28 member states. The trade data are provided on the 8-
digit level of the Combined Nomenclature (CN) and are basically measured in the net mass of the
traded volumes and in monetary values. For calculations of physical coverage ratios, meaningful

' For a complete list of the wood-based commodities, the classification into product groups and its coverage status of the
EUTR see [2]. Also another aspect should be mentioned. The EUTR and our scope of wood-based products only focuses on
manufactured goods as classified in the Combined Nomenclature. Hence, wood and paper products for packaging which are
already in use are not covered within the scope of either classification. Also products which consist only partly of wood,
products which only partly contain wood or products which are manufactured in an industry branch outside of the forest
based sector are not in the scope of our analysis. Examples for the products are wooden toys, chewing gum, caravans or
musical instruments.
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reference units are needed. The units provided in the database inadequately specify the associate wood
quantity. Many wood-based products also consist of other materials such as adhesives in panels or
minerals and additives in paper and paperboard. We therefore converted all physical trade data into
suitable reference units.

In the scope of this analysis we used three different reference units for our analysis: import
value as a monetary unit denoted in Euro, and two physical reference units, the roundwood equivalent
and the wood fibre equivalent. Both physical reference units are units of volume and measured in cubic
meters. The roundwood equivalent (m? (r)) expresses the amount of roundwood which is needed for the
production of one unit of a product. As such it indicates the required resource input of roundwood for
manufacturing of a product.2 The wood fibre equivalent as the second physical reference unit is also
measured in cubic meter (m? (f)). The wood fibre equivalent is defined as the equivalent volume of the
wood fibres or wood-based fibres that are contained in the product (Weimar 2011).3 Hence, it can be
interpreted as an output based unit and the calculated volumes in m?* (f) indicate how much wood fibres
have effectively been traded with a given product.

3.RESULTS
3.1.Analysis of global imports to the European Union

Table 3 presents the import quantities to EU for product groups and product categories
expressed in the three reference units. Furthermore, the import quantities are differentiated by EUTR
coverage. In the year 2013, wood and wood-based products were imported to the EU by an import
value of 29 billion Euros. This is almost equally distributed between wood and paper products. Imports
of other wood-based products amount to 1.2 billion Euros. In terms of import value, finished wood
products and furniture are the most important product groups in the wood product category. Roundwood
imports contribute to only 3% of the total value of imports. In the paper product category all product
groups contribute between 10% and 15% to the total import value. About one quarter of the imports,
measured by their import value, are not covered by the EUTR. The most important product group in this
respect is printed matter. Commodities in the product groups furniture and finished wood products also
account for a high share of the import value not covered by EUTR. The products of wood pulp &
recovered paper, which are not covered by EUTR, account for 0.2 billion Euros which equals less than
1% of total import value.

This structure changes when looking at physical import quantities of the EU. We calculated the
actual wood imports by using the reference units roundwood equivalent and wood fibre equivalent.
Naturally, by using completely different reference units the structure of import, as well as the coverage
ratios will be different. Still, it is useful to compare these structures to emphasize the more suitable
physical reference units, to get a better understanding of the different reference units and hence of
resulting product structures of imports as well as coverage ratios.

Measured in cubic meter of roundwood equivalents (m?®(r)) the EU imported a total of 136
million m3(r) in 2013, of which 73 million m?(r) are wood products and 61 million m?(r) are paper
products. Further processed products like furniture or printed matter, which typically have a higher price
per m? (r), contribute less to total import volumes than in the case of import value. Vice versa, product
groups that can be classified as raw material like roundwood or wood processing residues as well as
wood pulp and recovered paper are more important when using roundwood (or wood fibre) equivalents.
These product groups contribute, with 60 million m®(r) (= 44%), to total imports of roundwood
equivalents (see Table 3), which is much more than its share of 20% of total import value.

2|t has been used in various studies for balancing and analysing material flows of wood-based products, e.g. [4-9].

% The wood fibre equivalent has been used for material flow analysis [10, 11]. The volume of the wood fibres is calculated
above the fibre saturation point to take into account the swelling and shrinking of the wood fibres below this threshold. For
the purposes of this study we first calculated the mass of the wood fibres of the different commodities based on the study by
Diestel and Weimar [8]. We then calculated the volume by using the density by volume of the respective commodity code.
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Also, by using the reference unit of wood fibre equivalents (m? (f)) the product structure of
imports changes compared to the structure when using import value. This is also true for a comparison
between m? (f) and m? (r) structures. As mentioned above, roundwood equivalents express the amount
of roundwood which is needed for the production of one unit of product. The wood fibre equivalent
quantifies the amount of wood fibres that one unit of product actually contains. In 2013, the EU imported
in total 77 million m? (f) - of which 53 million m® (f) were wood products (= 68%) - and 24 million m® (f)
are classified as paper products. Roundwood and wood processing residues account with about 30% of
total wood fibre imports for an even bigger share than measured in roundwood equivalents (18%).

Coverage ratios of the EUTR for all wood and wood-based products are about 90% based on
m? (r) and m® (f) (88% and 92%). Calculations based on the import value are considerably lower at 74%.
For the category wood products, 94% of imported m?* (f)) are covered by the EUTR. Coverage ratios
based on m® (r) and import value amount to 89%, and 77% respectively, in this category. Coincidentally
the same coverage ratios as for wood products were calculated for paper products based on m? (r)
(89%) and import value data (77%). Measured in m® (f) 88% of all imported wood fibres in paper
products are covered by the EUTR.

The coverage ratios for wood products significantly vary between the product groups. A full
coverage of 100% can be identified for roundwood, wood processing residues, sawnwood and wood-
based panels. In the product groups other semi-finished wood products, finished wood products and
furniture, not all commodities are covered by the EUTR. Hence, the coverage ratios are less than 100%
(between 74% and 92%). The spread of coverage ratios in the wood product category is even wider by
using roundwood equivalent (67%-100%) or import value (59%-100%).

Table 3. Imports to EU28 by product groups and by EUTR coverage for three reference units

1,000,000 Euro 1,000 m? (r) 1,000 m? (f)
covered by EUTR total coverage | covered by EUTR total coverage | covered by EUTR total coverage
ratio ratio ratio
no yes no yes no yes

1 roundwood 0 956 956 100% 0 16,613 16,613 100% 0 15,406 15,406 100%
2 wood processing residues 0 309 309 100% 0 7,995 7,995 100% 0 6,655 6,655 100%
3 sawnwood 0 2,042 2,042 100% 0 10,801 10,801 100% 0 8,267 8,267 100%
4 wood based panels 0 1,583 1,583 100% 0 8,722 8,722 100% 0 4,268 4,268 100%
5 other semi-finished WP 16 822 838 98% 122 2,350 2,472 95% 91 1,061 1,151 92%
6 finished WP 1,464 2,116 3,581 59% 6,686 13,385 20,071 67% 2,373 12,518 14,891 84%
7 furniture 1,668 2,914 4,581 64% 1,427 4,864 6,291 77% 488 1,374 1,862 74%
8 woodpulp & recov. paper 214 4,317 4,531 95% 4,738 30,011 34,750 86% 1,960 12,067 14,027 86%
9 paper and paperboard 0 3,672 3,672 100% 0 20,051 20,051 100% 0 7,985 7,985 100%
10 articles of paper & paperboard 0 3,026 3,026 100% 0 4,358 4,358 100% 0 1,537 1,537 100%
11 printed matter 2,985 0 2,985 0% 2,013 0 2,013 0% 893 0 893 0%
12 reg. cellulose, art. fibres a.o. 1,182 0 1,182 0% 1,520 0 1,520 0% 212 0 212 0%
13 :1to7 total wood p. 3,148 10,742 13,890 77% 8,235 64,730 72,965 89% 2,952 49,548 52,500 94%
14 :8to11 total paper p. 3,199 11,015 14,214 77% 6,752 54,420 61,172 89% 2,853 21,590 24,443 88%
15 :12 total other wood based p. 1,182 0 1,182 0% 1,520 0 1,520 0% 212 0 212 0%
16 :13,14,15 total imports 7,528 21,757 29,286 74%| 16,507 119,150 135,656 88% 6,017 71,138 77,155 92%

Source: own calculation

In the category of paper products all commodities in the product groups paper and paperboard
and articles of paper and paperboard are covered by the EUTR. Since printed matter is not listed in the
EUTR, the coverage ratio is 0% for all reference units. The coverage ratio in the product group wood
pulp and recovered paper amounts to 86% of total imported m? (f) quantities. Based on m?* (r) quantities
the coverage ratio is also 86%, but 95% when calculating the import value. Recovered paper
commodities are excluded by EUTR; hence there is only a partial coverage in this product group.
Because of the comparatively low price of recovered paper, the coverage ratio based on import value is
higher than the coverage ratio calculated by the reference unit wood fibre equivalent. Coverage ratio of
the product category “other wood-based products” is zero as commodities related to regenerated
cellulose, artificial fibres a.o. are not listed in the annex of EUTR.

30



WoodEMA 2015 - Forest Products Society 2015, Dubrovnik, Croatia

3.2.Analysis of commodities not listed in the EUTR

In the above section we described the coverage ratios for different product groups. In this
section we will focus on commodities that are not covered by EUTR. Table 4 lists the respective top ten
commodities, ranked by their import volume in 2013 m? (f). These ten commodities already account for
about three quarters of the imported wood quantity which is not covered by EUTR.

Wood charcoal can be identified as the main product which is not covered by the EUTR. Its
import volume sums up to 1.4 million m?* (f) or 23% of all imported wood quantities that are not covered
by EUTR. Placed second are “Articles of wood, n.e.s.”* which account for another 0.7 million m? (f)
(= 11%). Additionally, there are three other products and their related commodities of importance:
Firstly, commodities related to recovered (waste and scrap) paper and paperboard (1.8 million m2 (f),
31% share of total imports “not covered by EUTR”). Secondly, commodities related to printed books,
brochures, etc. (0.6 million m* (f)). And thirdly, commodities related to seats with wooden frames.5

Table 4. Top 10 of products “not covered by EUTR”, measured in m? (f)

Rank  m3(f) share of imports CN Code Description Product Product
"not covered Group Category

by EUTR"
1 1,393,634 23% 44029000 WOOD CHARCOAL, INCL. SHELL OR NUT CHARCOAL, WHETHER OR NOT AGGLOMERATED (EXCL. finished WP wood p.

BAMBOO CHARCOAL, WOOD CHARCOAL USED AS A MEDICAMENT, CHARCOAL MIXED WITH
INCENSE, ACTIVATED CHARCOAL AND CHARCOAL IN THE FORM OF CRAYONS)

2 674,285 11% 44219098 ARTICLES OF WOOD, N.E.S. finished WP wood p.

3 566,492 9% 47071000 RECOVERED "WASTE AND SCRAP" PAPER OR PAPERBOARD OF UNBLEACHED KRAFT PAPER, woodpulp & paper p.
CORRUGATED PAPER OR CORRUGATED PAPERBOARD recov. paper

4 496,678 8% 49019900 PRINTED BOOKS, BROCHURES AND SIMILAR PRINTED MATTER (EXCL. THOSE IN SINGLE SHEETS; printed matter paper p.

DICTIONARIES, ENCYCLOPAEDIAS, PERIODICALS AND PUBLICATIONS WHICH ARE ESSENTIALLY
DEVOTED TO ADVERTISING)

5 384,405 6% 47079010 UNSORTED, RECOVERED "WASTE AND SCRAP" PAPER OR PAPERBOARD (EXCL. PAPER WOOL) woodpulp & paper p.
recov. paper

6 348,500 6% 94016100 UPHOLSTERED SEATS, WITH WOODEN FRAMES (EXCL. CONVERTIBLE INTO BEDS) furniture wood p.

7 254,402 4% 47079090 SORTED, RECOVERED "WASTE AND SCRAP" PAPER OR PAPERBOARD (EXCL. WASTE AND SCRAP woodpulp & paper p.
OF UNBLEACHED KRAFT PAPER OR KRAFT PAPERBOARD, OR OF CORRUGATED PAPER OR recov. paper

CORRUGATED PAPERBOARD, THAT OF PAPER OR PAPERBOARD MADE MAINLY OF BLEACHED
CHEMICAL PULP NOT COLURED IN THE MASS, THAT OF PAPER OR PAPERBOARD MADE MAINLY
OF MECHANICAL PULP, AND PAPER WOOL)

8 248,337 4% 47073010 OLD AND UNSOLD NEWSPAPERS AND MAGAZINES, TELEPHONE DIRECTORIES, BROCHURES AND woodpulp & paper p.
PRINTED ADVERTISING MATERIAL recov. paper
9 224,175 4% 47073090 WASTE AND SCRAP" OF PAPER OR PAPERBOARD MADE MAINLY OF MECHANICAL PULP (EXCL. woodpulp & paper p.

OLD AND UNSOLD NEWSPAPERS AND MAGAZINES, TELEPHONE DIRECTORIES, BROCHURES AND recov. paper
PRINTED ADVERTISING MATERIAL)

10 169,633 3% 47072000 RECOVERED "WASTE AND SCRAP" PAPER OR PAPERBOARD MADE MAINLY OF BLEACHED woodpulp & paper p.
CHEMICAL PULP, NOT COLOURED IN THE MASS recov. paper
4,760,541 79% total Top 10
6,017,444 100% total "not covered by EUTR"

Source: own calculation

3.3.Regional analysis

In this section we focus with our analysis on the geographical origin of imports of wood and
wood-based products. For this purpose we defined nine regions.8 We generated our regional
classification by using UN-regional classification (UN Stats) and aggregated the sub-regions. Table 5
presents the trade flows of wood and wood-based products in wood fibre equivalents into EU.

4 It is noteworthy that it could be tempting to classify wood products as those “Articles of wood, not elsewhere specified” to
avoid due diligence effort.

5 Import quantities only added out of the commodities of the Top 10. Outside the Top 10 there can be even more
commodities related to the mentioned commodity clusters.

® (1) European Union, with 28 member states (EU28), (2) Western, Northern and Southern Europe, excluding
EU-28 member states” (WNS Europe (Non-EU-28)), (3) “Russia and Eastern Europe, excluding EU-28 member
states” (Russia & EE (Non-EU28)), (4) “Western, Central and Southern Asia” (WCS Asia), (5) “Eastern and
South-Eastern Asia” (ESE Asia), (6) North America (North Am.) (7) Latin America (Latin Am.), (8) Africa and
(9) Oceania.
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The largest exporter of wood and wood-based products into the EU in the year 2013 was the
region Russia and Eastern Europe (Non-EU-28). The EU imported 25 million m* wood fibre equivalents
from this region, which equals a third of total imports of wood and wood-based products into the EU.
The second biggest exporter to the EU is North America, followed by the region WNS Europe (Non-EU-
28). These three regions account together, with 55 million m? (f), for about 70% of total imports. Least
important in terms of total wood fibre imports are the regions WCS Asia, Africa and Oceania. Imports
into the EU from these regions add up to only 4 million m? (f), which is less than 5% of total wood fibre
equivalent imports.

On average, the coverage ratio for all wood and wood-based products is 92% based on m? (f)
calculations. Coverage ratios vary between regions according to export composition of commodities and
product groups. Imports from Oceania and Russia & EE (Non-EU28) are almost completely covered by
EUTR (99% and 98%). But one has to be mindful of the associated volumes. A third of total imports in
wood fibre equivalents originate from Russia & EE (Non-EU-28). Compared to that, the high coverage
ratio for Oceania is less important, because the associated trade flows are negligible (0.3%). Eastern
and South-Eastern Asia has the lowest coverage ratio with 74%. This should be mentioned as with 7
million m? (f) about one tenth of all imports in wood fibre equivalent are imported from this region

The regional structure of the products not covered by the EUTR is much different than the
regional structure for total wood and wood-based product imports based on m? (f). The major export
regions Russia & EE (Non-EU-28) and North America each contribute significantly less (=10%). WNS
Europe is almost twice as important, as it is the origin of 30% of all imported wood fibre eq. which are
not covered by EUTR. The reason is high imports of recovered paper commodities. Two other regions
triple their shares: ESE Asia with 30% and Africa 9% (shares for total imports: 9% and 3.3%,
respectively). The reason for the increase in ESE Asia is on the one hand the relatively high amount of
printed matter that is exported from ESE Asia. In fact, 69% of all imported printed matter into the EU is
exported from ESE Asia. On the other hand, relatively high shares of furniture and finished WP can be
seen in their export product structure in combination with a low coverage ratio in the product group
finished wood products. The imports of the EU from Africa which are not covered by EUTR amount to
9% of all imports not covered by EUTR. This is mainly due to the import of wood charcoal.

Table 5. Wood imports to EU28 by export region and by EUTR coverage, measured in 1.000 m? (f)

WNS Europe Russia & EE North Latin WCS ESE Africa  Oceania All

(Non-EU28)  (Non-EU28) Am. Am. Asia Asia Regions
imports in 1,000 m3 (f)

not covered by EUTR 1,817 579 571 515 155 1,825 542 3 6,017
covered by EUTR 12,019 24,628 15,696 10,590 683 5,119 2,017 263 71,138
total imports 13,837 25,207 16,267 11,105 838 6,944 2,559 265 77,155

regional share on imports
not covered by EUTR 30% 10% 9% 9% 3% 30% 9% 0.0% 100%
covered by EUTR 17% 35% 22% 15% 1% 7% 3% 0.4% 100%
total imports 18% 33% 21% 14% 1% 9% 3% 0.3% 100%
regional coverage ratio 87% 98% 96% 95% 81% 74% 79% 99% 92%

Source: own calculation

4.DISCUSSION AND CONCLUSION

The objective of the present analysis was to identify to which extent the EUTR applies for wood
and wood-based products. We first defined the scope of the wood-based products based on the
definition of the forest-based sector. We then analysed the imports to the countries of the EU from other
countries of the world by using different reference units. As the monetary reference unit we used the
mandatory trade values denoted in Euro. Additionally we used two different physical units, the
roundwood equivalent and the wood fibre equivalent.
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Our results show that approximately 90% of the imported quantities are covered by the EUTR.
This means, the EU imported in 2013 a wood quantity of 6 million m® wood fibre equivalents (17 million
m? roundwood equivalents) that is not covered by the EUTR. This quantity is almost equally distributed
between wood products and paper products. For the twelve wood and wood-based product groups we
quantified the wood imports and coverage ratios of EUTR. Coverage ratios for product groups differ.
Typically raw materials have a higher coverage ratio and finished products have a lower coverage ratio.
The wood quantities that are not covered by EUTR are highly concentrated on a few commodities like
wood charcoal, articles of wood, n.e.s. and printed books and brochures. The regional import structure
of EU for all wood and wood-based imports is much different than structure of imports not covered by
EUTR. When looking at the regional import structure of products that are not covered by EUTR, Russia
and Eastern Europe (Non—-EU28) are less important, while Eastern and South-Eastern Asia is now the
most important region.

If measured in monetary terms, the overall coverage ratio only accounts for 74% of all wood-
based imports. This significant drop is mainly due to the fact that further processed wood-based
products typically show an increasing value per unit. The coverage ratio of the EUTR tends to decrease
with increasing stage of processing. This leads to the discrepancy of physical and monetary reference
units.

It is obvious that the coverage ratio we calculate in this study mainly depends on the definition
and scope of the wood-based products in total. The chosen scope is clearly defined, it comprises all
products which can be classified as “wood-based”. A lot of other commodity codes contain wood or
products made of wood. Either products with a minor share of wood in the given commodity code (e.g.,
caravans) or products with a high content of wood which are commingled in a commodity code with
products made of other materials (e.g., toys). In this respect also wood-based packaging material can
be mentioned for imported products (e.g., cardboard boxes). Conversion factors to wood fibre
equivalents (or roundwood eq.) are almost impossible to calculate for all these products. Also, for these
products, EUTR might not serve as an appropriate measure for combating illegal logging due to limits of
practical implementation. Costs for acquisition of necessary information, legal uncertainty and
administrative workload come to mind.

According to the regional analysis, an extension of the commodities listed in the EUTR would
affect imports from regions differently. For example, (1) an inclusion of printed matter would affect trade
relations of EU and ESE Asia the most, as 69% of imported printed matter is of this origin. (2) A
complete expansion of the EUTR to the same product scope as in this analysis would affect the trade
with Russia & EE (Non-EU28) only marginally. 98% of all wood and wood-based products are already
covered by the EUTR as of now. (3) An inclusion of recovered paper commodities or generally, a
complete coverage in the product group wood pulp & recovered paper would affect WNS Europe (Non-
EU28) the most as it has a very low coverage ratio (22%) in this product group and a significant
percentage of exports to EU are in this product group (see Table 5). (4) Finally, an entry of wood
charcoal in the Annex of EUTR would affect Africa and Latin America the most. They are the biggest
exporters to the EU with around 500 million m? (f) each.”

A deeper analysis of consequences (if any) on trade relations and import structures, due to an
expansion of the commodity list in EUTR, is not in the scope of this study. However, it is worth
mentioning that at least importers of newly covered commodities have to engage with their trade
partners, so these will provide the necessary information for due diligence actions according to EUTR.
This raises awareness and might positively influence behaviour along the production chain as the
continuation of trade relations gives financial incentives. The EUTR can basically be a suitable measure
for all wood-based products as classified in this paper , even if proposed positive effects of EUTR (in
combination with VPAs) on the forest sector in the wood producing and the wood manufacturing
countries have just begun to evolve [12].

T Around 90% of all finished wood products imported from Africa are wood charcoal. Hence, we derive a very
low coverage ratio of 9% for Africa in this product group.
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In contrast, measures like the EUTR can have ambiguous effects: For example Prestemon [13]
analysed the effect of the U.S. Lacey Act Amendment on prices and quantities of imported hardwood
lumber and hardwood plywood imports to the U.S. and described negative results for consumers and
further processing industries as import quantities decrease and prices increase. Also in this context,
Giurca et al. [14] described two possible consequences especially for tropical timber: substitution by
temperate hardwood species and trade diversion from more strictly regulated regions to less regulated
markets. Generally, if the EUTR acts as a non-tariff-barrier, a higher level of domestic wood processing
and/or consumption in exporting countries or shifts in regional structure of imports in EU are possible
effects.

As these examples as well as the results of our analysis show, there is still the necessity for
improvement. For example, following the concept of EUTR it seems logical to include more products
and especially further processed wood-based products in the annex of the EUTR in order to avoid
possible leakages in trade.

Typically exports are rather small compared to domestic consumption. Hence, EUTR alone is
unlikely to solve the problem of illegal logging. Also other measures, such as VPAs, by Europe (and
other countries) with partners in the producing regions have to be applied in order to achieve the
ambitious goals of the fight against illegal logging of the international community.
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FORECASTING OF INDUSTRIAL ROUNDWOOD PRODUCTION
FOR THE PART OF SOUTH-EAST EUROPE

Maja Moro, Darko Motik, Denis Jelaci¢, Marek Drimal

ABSTRACT

On the basis of established values for period 1993-2013, in this paper we discuss a possibility
to forecast trends in production of industrial round wood in the part of South-East Europe. The data of
production values of industrial round wood through analyzed period are gathered from Croatian Bureau
of Statistics and Food and Agriculture Organization of the United Nations Statistics Division (FAO base).
In order to predict the future trends of industrial round wood production for some countries from SEE
region, dynamic economic analysis of time series data was performed. Because of turbulences in this
region of South-East Europe and the length of analyzed time series, prediction is limited to year 2020.
Key words: industrial round wood, production, time series models, forecasting

1. INTRODUCTION

The South-East Europe area is the most diverse, heterogeneous and complex transnational
cooperation area in Europe, made up of a broad mix of countries. The emergence of new countries and
with it the establishment of new frontiers has changed the patterns of political, economic, social and
cultural relationships. The 16 participating countries of South-East Europe (SSE) are: Albania, Austria,
Bosnia and Herzegovina, Bulgaria, Croatia, The former Yugoslav Republic of Macedonia, Greece,
Hungary, Italy (only some of its regions), Republic of Moldova, Montenegro, Romania, Serbia, Slovakia,
Slovenia and Ukraine (only some of its regions). The area has been undergoing a fundamental change
in economic and production patterns following the 1990 changes. While some regions, especially the
capital cities, are adapting well to the new challenges, others are trying to re-orientate themselves.
Significant for the programme area are regional disparities in terms of economic power, innovation,
competitiveness and accessibility between urban areas and rural areas. The South East Europe
Programme helps to promote better integration between the Member States, candidate and potential
candidate countries and neighbouring countries. Regional cooperation in South East Europe is
essential, regardless of the different stage of integration of the various countries. The security, stability
and prosperity of the region are of significant interest to the European Union (EUROPA/EU, 2015).

According to Samuelson and Nordhaus (2003), economic theories are dynamic by nature and
now we are witnessing almost everydays changes that are caused by the penetration of IT and
computer science revolution. In this new and dynamic conditions it is necessary to strive for a new
standards using economic theory for the qualitative and quantitative analysis of markets. The key to
survival and growth of an organization is in ability to adapt its strategy to rapidly changing enviroment
(Kotler, 2001). Interpreting economic data and forecasting the future economic values are under the
influence of environment and government policies, starting from the basic economic theories that
operate in the market (Fair and Case, 1989). According to LovrinCevi¢ (2001), specific developments in
some key macroeconomic variables, such as employment, production, imports, exports, the exchange
rate of national currency, etc., characterize different turbulent periods of Croatian history.

In this paper we narrowed the field of research on Croatia and surrounding countries. The
participating countries include Bosnia and Herzegovina, Croatia, Macedonia, Montenegro, Serbia and
Slovenia (SEE*). On the basis of established values for period 1993-2013, we performed the dynamic
economic analysis of time series data and discuss a possibility to predict trends in production of
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industrial round wood in SEE* (Croatia and surrounding countries). Because of a turbulences in this
market, as well as a length of the analyzed time series, prediction is limited to the year 2020.

2. MATERIAL AND METHODS

The data of production values of Industrial Round Wood (IRW) through analyzed period 1993-
2013 are gathered from Croatian Bureau of Statistics (CBS/DSZ, different years), Ministry of Finance
and Financial Agency (FINA) and FAO base (FAOSTAT, different years). The data of population, land
area and forested area in Bosnia and Herzegovina, Croatia, Macedonia, Montenegro, Serbia and
Slovenia (SEE*) are gathered from official websites of the participating countries.

For the purposes of forecasting future trends in IRW Production in SEE* (in mil. m?3) and IRW
Per Capita (IRW/PC) Production in SEE* (in m3/year per 1000 people), the dynamic economic analysis
of time series data was performed. Two types of time series models were built: models A - based on
average rates of change and models B - linear trend models.

According to Rozga and Gréi¢ (2000), by using models we got a picture of what happened in
the (near) past, what is the current situation, and planned and future course of events, i.e. the
movement of each indicator in the near future. It is known that future projections of development can not
predict the detail movement of market indicators, they are only a rough indication of the future course,
assuming that the macroeconomic policies won't change significanty (Hanke and Reitsch, 2001).

3. RESULTS AND DISCUSSION

The SEE* area is made up of 6 different countries which cover 245,1 thousand km2, range in
size from 13,8 thousand km2 (Montenegro) to 77,5 thousand km? (Serbia). A total resident population of
SEE* countries is almost 20 million people, range in size from 0,6 million people (Macedonia) to 7,1
million people (Serbia). Shares of population and shares of land area according to total population and
total land area of countries in SEE* region are shown in Figure 1.
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Figure 1. Shares of population and land area in SEE* region

Average population density (population divided by total land area) in SEE* region is 86 people
per km? with standard deviation of 41 people per km2. The greatest population density is in Montenegro
with 150 people per km2, followed by Slovenia (102 people/km?2), Serbia (92 people/km?), Croatia (75
people/km?), BIH (75 people/km?) and smallest population density in Macedonia with 24 people per km2,
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The EU currently contains 5 % of the world's forests and more than 42 % of EU land area is covered
with forest and other wooded land (EUROPA/EU, 2015). Area covered by forests in SEE* region is 99
thousand km2, range in size from 6,3 thousand km? (Montenegro) to 27,1 thousand km2 (Bosnia and
Herzegovina). Shares of forested area in total land area for countries in SEE* region are shown in
Figure 2.
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Figure 2. Shares of forested area in total land area for SEE* region
Looking at the SEE* countries individually, the greatest share of forested area in total land area

is in Slovenia (60%), followed by BIH (53%), Montenegro (45%), Croatia (44%), Macedonia (40%) and
smallest share in Serbia with only 24% of forested area.

3.1. Industrial round wood (IRW) production in SEE* countries

Descriptive statistics were determined for annual values of Industrial Round Wood (IRW)
production according to countries in SEE* region on the basis of established values in the period 1993-
2013. All results of descriptive analysis are given in Table 1.

Table 1. Descriptive Statistics for IRW Production in m3

State Valid Mean Std.Dev. CoefVNar. Minimum Median Maximum | Conf.-95% | Conf+95%
Code N m® m* % m® m* m® m* m’

BIH 17 2749436 353.077 12,8 2099530 2683000 3332000 2567.901 2930972
HRV 21 2882571 795847 276 17100000 2886000 4157000 2520306) 3244837
MKD 21 142833 24846 174 101.000 151.000 193.000 131523 154.143
MNE 8 219126 44981 205 192 000 208.001 329.000 181521 256730
SRB 8 1.382.875 109.289 79 12500000 1360000 16150000 1291507 1474243
SVN 21 1.856.532 307957 16,6 958000 1.841404 2288160 1716351 1.996712|

According to results of IRW production SEE* countries can be categorized into three groups:

1. Croatia with an average IRW production of 2,9 million m3 and BIH with 2,7 million m?;

2. Slovenia with 1,9 million m? and Serbia with an average IRW production of 1,4 million m3;

3. Montenegro with 0,2 mil. m3 and Macedonia with an average IRW production of 0,14 mil. m3.
Group categories aggrading to an average IRW production seen in Table 1 can be affirm by analysis of
IRW production in 2013 (Figure 3) in which shares of IRW production for individual SEE* countries were
categorized in the same groups, HRV and BIH together with 63,5%, followed by SVN and SRB with
33,5% and only 3% of total IRW production in 2013 were produced in MNE and MKD.
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IRW Production in 2013 (m*; %)
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Figure 3. IRW Production in 2013 for SEE* region

3.2. Industrial round wood production per capita (IRW/PC) in SEE* countries

Descriptive statistics were determined for annual values of Industrial Round Wood production
per capita (IRW/PC) according to countries in SEE* region on the basis of established values in the
period 1993-2013 and available data on the population of individual Member States. All results of
descriptive analysis are given in Table 2.

Table 2. Descriptive Statistics for IRW/PC Production in m3/year per 1000 people

State Valid Mean Std.Dev. CoefVar. | Minimum Median Maximum | Conf.-85% | Conf+95%
Code N méiyear per 1000 | m¥iyear per 1000 L™ méiyear per 1000 | m*iyear per 1000 | m®fyear per 1000 | m*/year per 1000 | m*/year per 1000
peaple people peaple people people people people
BIH 17 77 922 12,8 5480 7004 869.8 670,3 765,1
HRV 21 678.8 187 4 276 4027 6796 978,9 50835 7641
MKD 21 229.8 40,0 174 162,5 243,0 3105 2116 248,0
MNE 8 106,1 218 205 929 1007 1593 879 1243
SRB 8 1935 153 79 1749 1903 2260 180,7 206,3
SVN 21 900,8 1494 16,6 4848 8934 1.110,2 8327 9688

According to results of IRW/PC production SEE* countries can be categorized into two groups:
1. Slovenia with an average IRW/PC production of 901 m3/year per 1000 people, Bosnia and
Herzegovina with 718 m3/year per 1000 people and Croatia with 679 m3/year per 1000 people;
2. Macedonia with with 230 m3/year per 1000 people, Serbia with 194 m3/year per 1000 people
and Montenegro with an average IRW/PC production of 106 m3/year per 1000 people.
Group categories aggrading to an average IRW/PC production seen in Table 2 can be affirm by analysis
of IRW/PC production in 2013 (Figure 4) in which shares of IRW/PC production for individual SEE*
countries were categorized in the same groups; SVN, HRV and BIH together with 85,5%, followed by
SRB, MKD and MNE with only 14,5% of total IRW/PC production in 2013.
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IRW/PC Production in 2013 (m*/year per 1000 people; %)
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Figure 4. IRW/PC Production in 2013 for SEE* region

3.3. Projections for Industrial round wood production in SEE* countries

For the purpose of projection for IRW Production in SEE* first we interpolate the missing data
for Bosnia and Herzegovina (1993-1996) and for Montenegro and Serbia (1993-2005) with an average
values that they gained in origanal base.

According to BlaZevi¢ (2007), when the rates of change in successive time periods are
approximately equal, and assuming that the average rate of change will not change, with the average
rate of change can be predict variable values in future period. Based on the average rate of change for
IRW Production in SEE* (in mil. m3) and IRW/PC Production in SEE* (in m3/year per 1000 people) in the

observed period (S =2,027% ), models A for prediction of future values were developed.

Correlation analysis to determine the degree of correlation between the values of IRW
Production as dependent variables and time (f) as independent variable was used. We found that the
direction and strength of the correlation relationship was positive and high (r=0,8673), so we developed
linear trend models (models B) for prediction of future values of IRW Production. According to models B,
the expected linear increase in the annual IRW Production values for SEE* countries is 0,132 million m3
and the expected linear increase in the annual IRW/PC Production for SEE* countries is 6,6 m3/year per
1000 people.

In all models, tis mark for the time, where t = 0 compared to year 1993, t = 1 for year 1994; ...,
t = 15 to year 2008, etc. Unit for predict values of IRW Production in SEE* is mil. m3. Unit for predict
values of IRW/PC Production in SEE* is m3/year per 1000 people. Constructed models A and B for
predicting the future values of IRW Production are shown in Table 4.

Table 3. Models A and B for calculating the future IRW Production values for SEE* countries

Production Model A Model B
IRW P, (t)=7,215.1,02"" P, (t)=0,1319-t +7,916
IRW/PC PrC (1) =361,3-1,02 PrC (t)=6,605-t + 396,35

Comparison of existing values and calculated predicted values by models A and models B for
IRW Production in SEE* in mil. m3 are shown in Figure 5, while the comparison of existing and
calculated predicted values by models A and B for IRW/PC Production in SEE* in m3/year per 1000
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people are shown in Figure 6. Calculated predicted values by models A and models B for IRW and
IRW/PC Production in SEE* countries for period 2014-2020 are shown in Table 4.
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Figure 5. Existing and projected IRW Production values for SEE* countries
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Figure 6. Existing and projected IRW/PC Production values for SEE* countries

Table 4. Predicted IRW and IRW/PC Production values for SEE* region by models A and B

SEE* IRW Production (mil. m®) IRWIPC Production (m°/year per 1000 people)
Year model A model B model A model B
2014 11,0 10,7 25,6 2350

2015 1,2 10,8 5617 5417

2016 14 1.0 5731 5483

2017 "7 11 5647 5549

2018 19 1,2 596.6 561,5

2019 12,2 1,3 608,7 568,1

2020 124 1,5 6210 5747
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4. CONCLUSION

Regional cooperation in SEE* region is essential, regardless of the different stage of integration
of the various countries. The security, stability and prosperity of the region are of significant interest to
the all participants.

Applying methods that have not been traditionally used could be help at the strategic, tactical
and/or operational planning level and decision making in the managing of a wood sector, and
businesses entities of our common timber industry. Assuming that the macroeconomic policies of each
SEE* country will not be altered, and assuming that the models for predicting future values of IRW
production satisfy all statistical and theoretical terms, constructed models A and models B could
become a great help for a future actions in this region.

By applying models companies in Croatia and surrounding countries that deals with primary and
secondary wood products and depend on production of industrial round wood will be able to define the
future business strategy. The paper could also help to research institutions for decision-making and
strategy development.
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PRODUCTION OF SOLID WOOD PANELS
WITH FOAMED ADHESIVES

Gabriel Giertl, Marek Potkany, Jarmila Schmidtova, Lucia Krajéirova

ABSTRACT

Adhesives play important role in the production of solid wood panels and they are important
secondary materials in furniture industry. Adhesives significantly contribute to improving the products
quality and they are also the basis for the development of new improved wood products. Through the
increasing of adhesive volume by foaming technology, adhesive can be applied to the bonding area
more efficiently, better and more uniform. It creates opportunities for applying of less volume of
adhesive in bonded joints and on the other hand for obtaining the comparable strength requirements as
the conventional volume of un-foamed adhesive. Adhesives foaming is a technology that allows
achieving the desired bonding strength at significantly reduced spread rate of adhesives and has also
positive economic aspects in the production in solid wood panels.

Key words: solid wood panels, foamed adhesives, wood bonding, consumption, cost

1. INTRODUCTION

The technology of wood bonding is one of the essential technological operations changing
wood shape and dimensions. Wood bonding significantly participates in improving the quality of
products and it is also one of the cornerstones in the development of new wood products. This complex
process should result in the creation of good and strong adhesive bond (Hass P, et al., 2011). As it is
written, adhesives play an important role in the production of solid wood panels. The wide range of
factors affects the quality of adhesive bond. Several types of adhesives are used for wood bonding.
However, nowadays dispersion adhesives are the most used for wood bonding. The importance of
dispersion adhesives is increasing continually (Kurt, R. 2006).

With adhesives foaming, resp. urea-formaldehyde adhesives (UF) for bonding process of
plywood and chipboard have many authors dealt since the 80°s of the 20t century, as evidenced by the
scientific works of Watters and Wellons, published in Forest Products Journal in year 1978 as well
professional articles from Sellers, which have also been published in Forest Products Journal in 1988. In
1994 a group of American scientists gave invention of foaming urea-formaldehyde adhesives for the
production of chipboard patented.

Foaming of dispersion adhesives with air enable to increase its total volume, the adhesive may
be applied into a glue-line more efficient and more uniform. Foaming PVAc dispersion adhesives is a
relatively new field of research. Currently, the technology of foaming dispersion adhesives proved far
especially in the lamination and gluing cartons. The adhesive foaming is the focal point of scientific
debates in the wood industry and the furniture manufacturing because of rapidly increasing customer
requirements for product quality and necessity of the manufacturing cost reduction (Sedliacik J.,
Schmidtova J., Smirdiakova M. 2014). Adhesive foaming creates the conditions for achieving cost-
efficient coatings of adhesive applied into the glued joints while achieving comparable strength of the
bond in comparison with un-foamed conventional adhesive bonded joints. Foaming of adhesive is a
technology that provides the ability to achieve the required bonding strength at reduced adhesive
spread and thereby can bring positive economic aspects in the production of solid wood panels.

Advantages of using foamed dispersion PVAc adhesive in the gluing process can be
summarized as follows:
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e good wetting of the adherent surface — due to better and more uniform adhesive spread;

o weaker, resp. slower penetration of water from glue into the cells of wood — due to lower adhesive
spread and cohesive bonds between air micro-bubbles resulting in better ensuring the flat stability of
the panel and increase the quality at the interface wood — adhesive;

e cost savings — in the bonding process, there is a reduction of direct used material by reducing the
amount of applied glue;

¢ no formaldehyde emissions.

2. MATERIAL AND METHODS

The conventional spread of dispersion in the production of solid wood panels is at the level 180
g/m2. In our research the adhesive bonds strengths were evaluated in order to 7 levels of foamed
adhesive amount in glue line (100 g/m2, 110 g/m2, 115 g/m2, 125 g/m2, 140 g/m2, 160 g/m2, 180 g/m?).
Adhesive - one component PVAc dispersion, type RAKOLL® 4340, with perfect water resistance (class
D4 according to EN 204) were tested with the aim to find optimal amount of applied adhesive. This type
of adhesive was specially developed for application in the micro-foam state. In our research was used
adhesive foamed at 30% of its volume.

According to the standard EN 13354: 2009 Solid wood panels (SWP). Bonding quality. Test
method. there was tested quality of gluing. Based on the standard requirements, it was necessary from
each tested batch, resp. from each panel to prepare testing samples for minimally 10 valid values from
different adhesive amount (70 testing samples together).

Preparing of testing samples, the shape and dimension, is illustrated in the following Figure 1:
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Figure 1. Preparing of testing sample

The requirements of standard STN EN 13 354 have specified, that the principle of shear test is
based on the pre-treatment of the testing samples in the thermostatic bath. All 70 testing samples were
dipped in a water bath for 24 hours at the water temperature T = (20 + 3)°C. Based on STN EN 13 353:
2009, the required strength of the glued joint is expressed by lower 5% percentile from measured values
on the level over 2,5 MPa.

Information obtained by measuring of all test pieces was evaluated by selected tool of
mathematical statistics. The results of all our measurements were summarized and statistically
evaluated by using the program STATISTICA 12 and mathematical software Wolfram Mathematica 7.0.
Based on the estimated savings of used adhesive it was made a brief calculation of cost savings.
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3. RESULTS AND DISCUSSION

The results of our measurements were aimed at the verification of the assumption, that
increasing of the dispersion volume by foaming enables to spread the adhesive on the surface more
uniform with a better quality, but also the effect of saving is achieved.

Based on obtained results (7 different adhesive spreads x 10 testing samples in each spread),
we counted the dependence of the shear strength (Y) on the glue spread (X) within the interval <100
g/m2; 180 g/m2> by the mathematic function as is illustrated in the following Figure 2:
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Figure 2. Regression analysis

The statistical significance of parameters and model as a whole, as well as the adequacy of the
model was verified. The results showed that all of the parameters are statistically significant and
adequate. The equation of the regression line had the form:

y = - 6,7262 + 0,0972* — 0,0002*x2 [1]

On the basis of homogeneity of the variance in the residual component we have calculated and
converted mentioned above quadratic equation by using mathematical program Wolfram Mathematica
7.0. Based on the obtained results, we can assume that the samples with application of 30 % of foamed
adhesive RAKOLL® 4340 with the adhesive spread of 140,51 g/m? can be achieved such shear
strength where the lower 5 % percentile is on the level of 2,5 MPa.

From the evaluation of the results, we can conclude, that the adhesive spread oscillating around
140 g/m2 of used dispersion adhesive, which is foamed up to 30 % of its volume. In this adhesive
spread should be achieved such shear strength of samples which meets the requirements of the EN 13
353: 2009 Solid Wood Panels (SWP). Requirements. The average consumption in the conventional
dispersion adhesive spread is 180 g/m2. Through our research we can conclude that if we use
dispersion adhesive foamed at 30% of its volume (with the level of water resistance D4) there can be
achieved the adhesives savings at the level of 40 g/mz2. It is approx. 22% of total used adhesive volume.
This fact brings the positive economic aspect in the production of solid wood panels. There is a
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reduction of direct material by reducing the amount of applied adhesive (lower direct costs) and it can
has also positive impact to the reduction of indirect costs (costs for storage, transportation...). However,
the question is what should be the minimum volume of company’s production, if we want to return the
initial investment of 35 000 EUR for the acquisition of such technological equipment, which is capable of
adhesives foaming.

4. CONCLUSION

The foaming of dispersion adhesives can optimize the amount of applied adhesive in gluing
process in the production of solid wood panels. Our results are reflected in the finding that foaming of
PVAc dispersions leads to the reducing its consumption. The practical benefit of the research from the
technological point can be expected within the optimisation of wood gluing processes, with the aim to
ensure such production assumptions, which will bring effective minimisation of the production costs at
required quality level. Researched dispersion adhesive (water resistance D4) was foamed at 30% of its
volume by air. The adhesive consumption saving was approx. 22% of used PVAc adhesive. Final effect
from the economic view can be expected in an effort to at least partially manage the production costs
and maintaining a strong link between the quality characteristics of the final product, technology,
production costs and the final price of the product, which can create a strong competitive advantage for
the companies with the higher production volumes, mainly in the wholesale.
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FURNITURE MANUFACTURING CHALLENGES ON THE WORLD
MARKET: THE BULGARIA'S CASE

Rossitsa Chobanova, Radostina Popova

ABSTRACT

The paper attempts to identify the trends and challenges before the innovation policy activities
in the furniture manufacturing, resulting from the furniture challenges on the world market. In this
respect on the base of a documents survey it characterises the state of the art and trends in the
manufacture of the furniture, consumption, import/export, cost structure of furniture production,
availability of raw materials and components, labour cost, investment in technology machinery, R&D,
innovation and design. The paper draws some conclusions and recommendations how a country (the
case of Bulgaria) could respond to the contemporary challenges of the furniture manufacturing on the
world market.

Key words: Bulgaria, challenges, innovation, world market, furniture manufacturing

1. INTRODUCTION

The furniture sector has traditionally been a resource and labour-intensive industry
characterized by the co-existence of both local craft-based firms and large volume producers. Following
the crisis, the global furniture market is now backing to a growth path. Market opportunities are
developing in different areas of the world, with emerging markets, where disposable income is
increasing fast, playing an important role alongside the large traditional markets. As it is unlined in the
2008 Commission Communication on innovative and sustainable forest-based industries in the EU
these industries are competitive at the global level, but are currently facing several challenges. These
include — among others — growing global competition, the availability of energy and wood
supplies, and the role of the sector in limiting climate change. Based on the analysis of recent data
from official resources of the European Commission the paper attempts to indentify the challenges
Bulgarian policy has to responds to.

2. MANUFACTURE OF FURNITURE - FRAGMENTED VALUE CHAIN

Firms designing, manufacturing and shipping products in large quantities (particularly, but not
only, in the low and middle-price ranges) are leading players and took advantage of their large scale
and the availability of huge capital resources to invest in organizing their production and logistics in
order to penetrate foreign markets.

On the other hand, larger firms find it convenient and profitable to outsource and fragment their
activities into many functions carried out by different actors in different locations, and small and medium-
sized enterprises are increasingly relying on them for their access to markets.

The importance of SMEs is relatively high in niche market segments, primarily for high- end,
custom made and design-led products. Overcoming difficulties related to small company size was one
of the factors underlying the development of cluster experiences in the furniture sector.
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The EU furniture sector is predominantly made of SMEs, with around 85% being micro
enterprises (fewer than 10 employees) and another 12% of companies being small (10 to 49). Medium-
sized companies account for 2%.

The Bulgarian furniture manufacturing is performing better than other traditional manufacturing
areas. The Bulgaria’s furniture production has constantly contracted over the last decade and the value
of furniture production in 2012 was almost at the same level as ten years before. Furniture production in
Bulgaria in 2012 is 266 €million, 0.% of EU total with 2.6 percentage of average growth rate (2003-
2012). In 2011, about 21,000 workers were employed in approximately 2,200 firms belonging to the
manufacture of furniture in Bulgaria. For the last decade the number of employed is still decreasing after
2007, when they are 27,352, while the number of enterprises is increasing and becoming 2,407 in 2009
and then they are decreasing. In 2011, the sector’s production amounted to more than €240 million with
a value added of nearly €100 million, while in 2003 the respective indicators amount respectively — 212
and 45. A tendency of further fragmentation has been occurred in  the case of Bulgaria during the last
10 years when the number of enterprises is almost doubled, while the workers in the sector are
increased about 10%.

The semi-finished wooden products represent the upstream segment of the value chain. In
2010, this forest-based manufacturing industry in EU included 184,000 enterprises and employed 1.05
million people, i.e. 0.8% of total non-financial employment. The wood manufacturing sector is
characterized by a vast majority of SMEs which in 2010 were responsible for 85% of the employment
and 77% of value added.

3. THE ROLE OF FURNITURE MANUFACTURING WITHIN THE ECONOMY

As a matter of fact, the role of the furniture manufacturing sector within the economy varies
across the EU countries and in the time span considered. In order to capture these effects we calculate
here a basic indicator, the concentration index8 . Despite being a very simplified index, it provides a first
overview of the relative contribution of a specific sector to the national economy of each country
compared to the EU average, thus measuring a sort of comparative advantage of the sector within the
country.

According to this index the furniture sector in Bulgaria is relatively not important like in the
Italian, Danish and Portuguese. The furniture sector as a whole has lost importance within the EU
economy in the last decade®. The number of active companies fell from 135,000 in 2003 to 126,000 in
2011 and the number of employees from around 1,200,000 in 2003 to 920,027 in 2011. The share of
furniture production over the total manufacturing sector is in the range of 1.4%, decreasing over the last
decade.

In addition, EU furniture production saw a sharp contraction during the crisis, with some
recovery in 2010 and 2011 and a slight reversal of trend again in 2012. As a result, the value of furniture
production is almost the same as it was ten years ago. However, within the EU, some countries are
growing rapidly in terms of production value and others are lagging behind because of structural factors
or as the result of the recent economic slump.

Access to sustainably-sourced raw materials, the cost and complications of harvesting wood in
the EU, price increases driven by competing demand (e.g., from the bio-energy sector), comparatively
higher energy costs in the EU and a more complex and demanding policy environment affect all
segments of the value chain, including the furniture sector.

& |f furniture production accounts for a 5% share of country X's GDP and a 5% share of the EU GDP, the concentration
index of the furniture sector for country X equals to 100. If furniture production represents 5% of country X's GDP, but 10% of
the EU GDP, the concentration index of the furniture sector for country X is 50. If furniture production represents 10% of
country X's GDP and 5% of the EU GDP, the concentration index is 200.

® At EU level, furniture production/GDP ratio was 0.8% in 2003 and 0.6% in 2012.
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The increasing competition that global furniture producers are facing has drawn the attention of
policy-makers to the possible absence of a level-playing field at the global level, to the detriment of EU
producers. While these considerations apply to several sectors, they are even more pertinent for those
that are highly dependent on a global and fragmented value chain.

4, CONSUMPTION - STILL LOW

Total world furniture consumption grew from €226 billion in 2003 to a peak of €281 billion in
2007, before decreasing as a consequence of the recession. Growth resumed in 2010.

The Bulgarian furniture market is slowly recovering and constantly opening up. Bulgaria takes
0.2% of the EU market. Average growth rate 2003-2012 is 0.5% (0.0% for EU 28). Consumption per
capita is the lowest in EU28. Consumption in Bulgaria in 2012 (154 €million) was still below the pre-
crisis level (284€million), while the production has reached it (268 €million) . Furniture consumption in
2012 is 54% of its volume in 2008 and respective furniture imports -59%. For EU28 countries those
share are 84% and 93%. Consumption reached €347 billion in 2012, well above pre-recession levels.

In Bulgaria there is no clear tendency of increasing consumption after the crisis. The level of
€286 in 2008 is not reached (€154 in 2012).In other words Bulgaria recovers slower than EU28.

The advent of the Internet and e-commerce has also added another dimension of
understanding the consumption. According to Eurostat data, more than four out of ten EU consumers
(44%) have purchased goods and services over the Internet in the past year. Since 2004 the proportion
of Internet shoppers has risen to 44% from 20%. Online shopping remains largely domestic, i.e.
consumers are more likely to purchase online from national sellers/providers (41%) than from sellers
located in other EU countries (11%). However, e-commerce is the most common form of distance
shopping and has been growing steadily since it was first measured in 2004. The results at country level
reveal that consumers are most likely to buy online in Sweden (74%), the UK (73%) and Denmark. The
lowest levels of online shopping are recorded in Romania (5%) and Bulgaria (9%).

5. BULGARIAN IMPORT AND EXPORT - WELL INTEGRATED IN EU MARKET

Bulgaria operates in the global context and purchases furniture items for the domestic market
and sells its production to other countries. Ten years ago, furniture exports to exceeded furniture
imports almost 3 times. Similar is situation in 2012 when the ratio is 2 times.

Market sources for Bulgaria are dominated by foreign, mainly of European origin ones. Share of
national production out of total consumption is 25%. Share of imports out of total consumption is 75%,
which means Bulgaria depend on imports more than EU28 average -47%.

Bulgaria is well integrated in EU furniture market. Imports from intra-EU countries’ share of
consumption is 54% (32% for EU 28). Imports from extra-EU countries’ share of consumption is 21%
(15% for EU 28).

Furniture manufacturing is a dynamic industry, with its success factors lying in the creative
capacity of combining raw materials and technology in order to meet the demand emerging from the
markets and to satisfy consumers’ needs.

The Bulgaria’s comparative advantage relates to the low cost of labour. A long tradition in
furniture making is another factor, but even if craftsmanship still plays a role in the productive system,
furniture production has become an assembly industry and adequate and performing production
systems are more important.

The furniture export in Bulgaria performs a half of its production in 2003, and is almost the same
in 2012.
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6. KEY FACTORS AFFECTING COMPETITIVENESS IN THE FURNITURE
INDUSTRY

The key factors affecting competitiveness in the furniture industry are the upstream section of
the value chain and the role of raw materials and components, labour costs and the availability
of skilled labour, of investment in technology, R&D, innovation and design, relevant policies
affecting the industry.

6.1. Upstream section of the value chain

The main factors affecting the upstream portion of the value chain include the availability of raw
materials and skilled labour and investment in tangible goods such as machinery and equipment.
Intangible investments in innovation and design also play a decisive role. The combination of these
factors for the production of items at competitive prices is another key element. First of all, the weight of
raw materials and other production inputs on the total production value can be approximated by the
share of the production value taken up by total purchases of goods and services. According to Eurostat
Structural Business Statistics, the total purchases of goods and services include the value of all goods
and services purchased during the accounting period for resale or consumption in the production
process (excluding capital goods) . In 2011, purchases of goods and services accounted for 73% of the
total production value in the EU28 furniture industry. In particular, the share was higher in EU13 (81%)
than in EU15 (72%). Nonetheless, over the period 2008- 2011, in absolute value, the average
purchases of goods and services per enterprise were steadily higher in EU15. For instance, in 2011 for
each €100 spent by an average EU furniture manufacturer, a company based in EU15 spent more than
€120 against €52 spent by companies based in EU13.

6.2. Cost structure of furniture production

The country cost structure of furniture production needs to be improved. In 2011 in Bulgaria
purchases of goods and services including energy products are 82.1% over total production value while
in EU28 they are 73.3%. A purchase of energy products is 2.5%, while in EU is 1.4%. Personnel costs
are 11.4% over the total production value while in EU 28 are 23.8%. Wages in Bulgaria are 11.3%, while
in EU 28 are 18.7%. Social security in the country is very low. It is the lowest in EU. Wages are lowest in
the EU.

Profitability

The gross operating rate relates the gross operating surplus (value added less personnel costs)
to the level of turnover, thus showing the surplus generated by operating activities after labour costs are
paid. The EU13 countries displayed higher gross operating rates compared to the EU15 Members
States, partially reflecting lower labour costs in EU13. Furthermore in 2011, the EU13 gross operating
rate grew by 11% with respect to 2008, whereas in EU15 the indicator declined by about 12%.
Obviously, it is worth stressing that performance indicators for the entire EU productive system vary
substantially across countries and average figures are thus the result of mixed performances across the
Union. As regards the gross operating rate, in 2011 the highest levels were recorded in UK (13.8% and
13.3%), Poland (11.3%), Slovakia (10.4%) and Austria (10%). By analysing the trend over the 2008-
2011, period the best performers in terms of growth rate in the EU13 were Estonia, Slovakia, Latvia and
Hungary. Conversely, almost all EU15 countries recorded declining gross operating rates over the 2008-
2011 period, with the exception of Austria, Denmark and Germany. In the Bulgaria is declining from 13.8
in 2008 to 10.5 in 2011.
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6.3 Availability of raw materials and components

The furniture industry is known to be essentially an assembly industry employing various raw
materials such as wood-based panels, metal, aluminium, plastics, fabrics, leather and glass, as well as
mechanical and ICT components. All the furniture sub-segments, with the exception of mattresses use
wood or wood panels as an input, which represents a substantial share of raw materials used in
production. For this reason, emphasis was put on wood.

In the last three decades, reportedly the share of European furniture manufacturers employing
wood-based panels has sharply increased compared to those who use solid wood. Two main reasons
have been identified: the declining prices of wood-based panels compared to sawn wood and the
relative ease with which panels can be assembled. This trend has been further reinforced by the advent
of RTA Wood-based panels are produced from primary processing of raw timber. The three main
categories of wood-based panels are particleboard, fibreboard (mainly MDF) and plywood. They are
essentially produced under heat and pressure with the addition of an adhesive to glue fibres, particles or
sheets. Production requires very large plants and huge investments in machinery, thus the scale of
manufacturers is generally large (compared to the furniture industry) and entry barriers are high.

6.4. Labour cost

As mentioned above, the furniture industry is essentially an assembly industry. As such, labour
costs constitute a relatively important component of the final retail cost of furniture.

Being a resource- and labour-intensive industry, the entry barriers to the furniture industry are
rather low. This allows new producers from emerging and transition economies to easily enter the
European market. In order to retain market shares, price competitiveness is a crucial driver of success.
For this reason, since the beginning of the 1990s Western European firms have been restructuring their
production process, investing in new plants in low-wage countries or outsourcing part of their activities
to those areas. The difference in wages and salaries paid in EU15 and in EU13 is clear. On average,
the cost per employee in EU13 is 25% lower than in EU15. However, large differences exist among
countries. Indeed, in Europe the incidence of personnel costs on the production in the furniture
manufacturing sector is on average around 25%, while in Bulgaria is below 15%.

6.5. Investment in technology machinery

Adequate machinery endowment is widely recognised as a crucial factor in the production
process, as it delivers efficiency and productivity gains. This applies to all the furniture segments, but in
particular in the case of assembly-line manufactures orientation, when production is in big series.
Standardization of production should go hand in hand with minimization of costs and in this process,
technology (both in production and logistic) has a decisive role. Companies’ capital investments in plant
and machinery have also an impact in reducing waste and increasing safety.

The EU28 furniture sector recorded €2,698 million of tangible investments in 2010, resulting in
an investment rate73 of 9.3% . If the total investments in tangible goods are broken-down into their four
subcomponents, investments in machinery and equipment account for the largest share.

In general, tangible investments in the furniture sector concern the automation of the production
process. Indeed, more than half of the total investments are for new machinery and equipment. In order
to automate the production process furniture firms usually introduce Computer Assisted Manufacturing
(CAM) solutions and Computerised Numerical Control (CNC) machines. Important investments are
made in this area by medium-sized and large enterprises to optimise production, to create synergy
between different lines or sites of production and to achieve scale economies. In particular, German and
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Italian wood furniture manufacturers are at the forefront in terms of woodworking machinery technology
and are considered world leaders.

The Bulgaria’s gross investments in tangible goods by type in furniture production, 2010
(Emillion and percentage values on EU28) is not well balanced. The land consists 0.5, existing buildings
and structures -1.1construction and alteration of buildings — 11.3, machinery and equipment — 12.3.
These tangible goods are 25.2. The share of investment in machinery and equipment over the total
investment in tangible goods is 49% very low comparatively to the EU 28 is 71 % ( Excl. Greece,
France, Ireland and Malta). Source: Eurostat (sbs_na_ind_r2).

6.6. R&D, innovation and design

The competitiveness of Bulgaria’s manufacturers should be assessed in terms of their ability to
meet consumer demand, both present and potential, through innovation and design.

R&D and innovation are crucial factors to maintain market positions. This is made necessary
by consumers’ changing needs and market pressure. Changing tastes, emerging needs and the
introduction of innovative products are key issues. The present trend has to do with customization,
ergonomics, and functionality. Eco-issues are also becoming increasingly important.

The need for design is another focus for the innovation policy. Together with new consumer
needs and products trends, the globalisation of the furniture industry and the difficulties experienced by
Bulgarian firms in competing with the prices of Asian imports have moved the design function to the
forefront. Bulgarian manufacturers now regard design as the best means of differentiating their products
from mass production and of acquiring access to the high-income market segments. Design is indeed
widely recognised as offering furniture producers a competitive advantage that can counterbalance the
price advantage of low-wage countries. Industrial design is generally interpreted as the sum of the
aesthetic-project content of a furnishing product: from function to form, from material to colour and
finishing, all are seen as the realisation of technical design. Designs and new models in the furniture
industry are created in-house, or by external designers and experts. External consultants are more
frequently employed by medium-sized and high-brand enterprises. Moreover, they are generally hired
by companies specialising in modern and contemporary styles rather than by companies making classic
and traditional style products, or companies without a particular specialisation.

In general terms, the contribution of designers is most important during the first phases of the
generation of a new product.

Besides design, innovation in materials and technologies is another crucial competitiveness
driver. Contrary to design, only a small number of Bulgarian firms carry out  industrial research
activities internally in order to develop new materials or technology for furniture. However, an important
asset of the Bulgarian furniture industry is that it can work closely with suppliers of new materials and
new technologies. In particular, innovation in materials is often carried out by firms specializing in
surface finishing, while technological innovation is often achieved by component producers.

An interesting filed of innovation which can potentially affect the furniture sector in the near
future is represented by nanomaterials and nanotechnology. Recently, a joint project by the
European Federation of Building and Woodworkers (EFBWW), the European Furniture Manufacturers
Federation (UEA) and the European Furniture Industries Federation (EFIC) has mapped current uses
and near future perspective on nanomaterials in the European furniture sector. It is worth mentioning
that research and development on nanomaterials and nanoproducts is not carried out by the furniture
sector which typically exploits the findings of the research and development activities of other industries.
Looking at the market of 2012, the aforementioned project found out that the use of manufactured
nanomaterials in furniture products is still at an early stage of development since their costs are quite
high while the confidence of furniture manufacturers and consumers is still low. The majority of
nanomaterials applications can be found in the field of coatings, e.g., scratch resistant coatings,
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anti-graffiti coatings, easy-to-clean and water repellent coatings, UV-protective coatings, and self-
cleaning coatings.

At this stage the share of R&D personnel out of the total number of employees in the furniture
manufacturing sector in Bulgaria is neglect able, which is a barrier to meet the new challenges.

Process innovation is another important competitive edge for furniture manufacturers.
According to the CSIL Report (2013), top European manufacturers invest in upgrading and automating
their production processes through new engineering solutions. They also introduce new production
methods that allow for energy savings. For instance, the furniture production line can be equipped with
an environmentally-friendly woodchip burner that recycles all the waste wood and chippings and uses it
as fuel in the production facilities. The energy is used directly and without any additional transport costs.

7. INNOVATION PERFORMANCE OF FURNITURE ENTERPRISES IN BULGARIA:
RESULTS OF SURVEYS

The innovation performance of furniture enterprises in Bulgaria could be characterized on the
base of three surveys on innovation in furniture sector in Bulgaria, taking place in the period 2006 -
2012. The applied methodology is based on those of European innovation survey - using
OECD/Eurostat Oslo manual. The surveys are representative. They cover three consecutive periods,
but having different objectives and scopes:

e The first one, taking place in 2006-2008 (551 enterprises - sample of all enterprises in
Bulgaria), is aimed to characterize the innovation activity of SMEs in furniture enterprises in the
country;

e The second one, covering a period 2008-2010 (32 enterprises - quota sample of leading
enterprises in Bulgaria) is aimed to identify the predominant types of innovation activities;

e The third one, respecting the period 2010-2012 (11 enterprises - sample of enterprises with
marks Verified Bulgarian Furniture of the Bulgarian Branch Chamber of Woodworking and
Furniture Industry - BBCWFI), is aimed to contribute to understanding of the competitiveness of
innovation, taking place in furniture enterprises.

7.1. Results of the Survey of Innovation Activity of Furniture Enterprises in Period
2006-2008

For period 2006-2008, the innovative performance of furniture enterprises is below the average
in EU. The main economic factor that reflects this performance is the financing of the innovative
activities. Its level is behind the EU average - just 1.48% of the turnover of furniture enterprises in the
EU, which average one is 2.21%. The level of the main economic indicator that characterizes the result
of innovation activities - the share of turnover and the market for new furniture, also is lower than that of
the EU average. It is noteworthy that new furniture is better realized by firms with higher innovation
intensity. The average European level of the index in 2008 was 13.3% according to Eurostat and the
country is more twice behind.

The value of the indicator of innovation activity increases with an increase in the size of the enterprise.
For example, medium-sized furniture companies are:

e 68% higher turnover of small enterprises;

e 29% higher spending on innovation by small enterprises;

e 30% higher revenues from innovative products from small enterprises.
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7.2. Results of a Survey of the Types of Innovation Furniture Enterprises in
Period 2008-2010

For period 2008-2010 the specific innovation activities relate to the main types of innovation and
costs associated with them concern product and process, organizational, management and marketing.
They are associated with innovations in key areas - new materials, technologies, internal and external
organizational changes, training of human resources, certification and standardization, pricing and
distribution, awards for innovation. The main types of innovation activities of furniture enterprises for
period 2008-2010 are as follows:

1) The predominant product innovations are with low level of novelty - the use of new materials
in the production (which are mostly new to the company and the Bulgarian market -
lightweight melamine faced chipboard, MDF - matte and glossy, solid wood with special
effects, veneer and plywood polycarbonate plates with natural botanical elements, hinges
from leading European and world producers efc.)

2) Organizational and managerial innovations are second in importance - embedded systems
for quality management (ISO 9001), followed by training of personnel.

3) Process Innovation — on the third place. Costs are made for the purchase of new machinery
and equipment - mostly circular, edging machines and membrane presses. Next - a new
automation of production processes is done.

4) The lowest results are in terms of marketing innovations, where leaders are the new
promotion techniques and new market channels, and changes in the brand.

7.2.  Results of a Study of the Competitiveness of the Innovation of Furniture
Enterprises in Period 2010 - 2012

In period 2010-2012, CIS focused on the results of innovation activities of enterprises and in
particular the results with a high degree of novelty that defines high competitiveness and innovation.
They concern industrial property. Ownership of industrial property means ownership of assets goods
that are produced or acquired for profit and control its use. Industrial property is listed in the Article 1 of
the Paris Convention for the Protection of Industrial Property, to which the Republic of Bulgaria has
joined in 1921, and under the Convention, the main object of protection are: inventions and utility
models, trademarks and geographical indications, industrial design, company names, prosecuted unfair
competition, new plant varieties, animal breeds, topographies of integrated circuits etc.

The results of the study of the innovations of 11 leading furniture enterprises participating in the
Verified Bulgarian Furniture of BBCWFI (the total number of member companies is 13) for the period
2010-2012 can be summarized in the following:

e More than half of the surveyed enterprises have realized new products during the period;

e 30 % of enterprises bring 5 to 10 new products, one third of which are new to the market;

e 18% of enterprises have a registered patent, slightly below the average score for industrial SMEs
in Bulgaria by 20%;

e None of the companies has registered industrial design or trademark, and other forms of
protection of intellectual property;

e Half of the innovative enterprises develop the software and machines needed for their production;
e Enterprises with the highest innovative performance work actively on projects related to the
improvement of competitiveness, human resource development, energy efficiency and safety;

e Innovative enterprises have implemented more innovative activities as part of a public contract for

the supply of goods and services to public sector organizations;
e The purpose of product innovation furniture enterprises are increased market share and profits;
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e Managers state the high cost of registration and lack of staff to deal with R & D, furniture makers,
as barriers to the registration of patents.

Studies related to the innovation performance of furniture enterprises in Bulgaria, suggest that it
is below the EU average or industrial SMEs. By increasing the number of employees in the furniture
enterprises, their innovation activity increases. The prevailing product innovation - new furniture is
introduced now, but there is a low realization of innovative products that are new to the market.

Analysis of the results allows for the formulation of the following conclusions regarding furniture

enterprises in Bulgaria, as a subject of future studies:

low level of R & D, as well as costs associated with it;

low level of implementation of innovative products;

low level of patent activity;

low level of collaboration and co- innovation;

furniture enterprises mainly finance their own innovation activities;

lack of concrete measures and activities related to the development of innovative furniture

enterprises in strategy development of the Woodworking and Furniture Industry in 2013;

e the lack of a law for innovations in Bulgaria strongly influences the potential to stimulate investment
in the innovation projects of the SMEs, and the full support of innovation in enterprises.

8. CONCLUDING REMARKS

The forest-based industries are currently facing several challenges. Among them are growing
global competition, the availability of energy and wood supplies, and the role of the sector in limiting
climate change. The 2013 Communication “A New EU Forest Strategy” and the accompanying
“‘Blueprint for the EU Forest-Based Industries” (F-Bl) confirm the persistence of these challenges and
their impact on the overall competitiveness of EU F-Bl in a global context. All segments of the value
chain, including the furniture sector are affected by the access to sustainably-sourced raw materials, the
cost and complications of harvesting wood in the EU, price increases driven by competing demand
(e.g., from the bio-energy sector), comparatively higher energy costs in the EU and a more complex and
demanding policy environment. Some of these challenges have also an impact on consumption
patterns. Against this background, the degree of information available to the final customers becomes of
relevance.

The policy problem at hand appears mostly related to a specific type of market failure, i.e.
incomplete information, which triggers a problem of adverse selection due to the following features of
the furniture industry: Most of the quality features of furniture products belong to the categories of
experience and credence attributes: this means that consumers might not always be entirely equipped
to fully incorporate quality features in purchasing decisions, as well as to distinguish between high- and
low-quality products. This can generate problems of adverse selection, in which consumers do not fully
adjust their willingness to pay to the difference in quality of products available on the market.

The adverse selection problem is further exacerbated by the fact that retailers that sell both
high- and low-quality furniture might not have the same incentives as manufacturers in making quality
differences crystal clear for customers. The problem is also aggravated by emerging trends such as
increased competition from non-EU countries, growing price-sensitivity of furniture demand generated
by reduced disposable income, and the rise of online furniture stores, which make the quality features of
furniture even more difficult to test in practice before purchase. It must also be recalled that online
interaction between consumers might, in principle, fill some of the information gaps on experience
qualities (e.g. through rating of specific pieces of furniture by other consumers), but not on credence
qualities, and not for all furniture products existing on the market.

In addition, other problems have been highlighted: Existing product guarantees only partially
address the issue as, in the case of furniture, quality problems can become visible after a guarantee has
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expired and when complaints cannot be enforced. Several factors including the globalization of value
chains, new sourcing strategies, and in particular the growing diffusion of new retail formats
have altered vertical relations between manufacturers and retailers and made competition on “quality
signalling” fiercer. In addition, due to the structure of furniture production in the EU, manufacturers are
more likely to be the side with less bargaining power in the vertical relationship, which also affects the
type of product information that is ultimately communicated at the point of sale. As a result, consumers
receive confusing messages, as different actors at different levels of the value chain may be interested
in providing different types of product information to the consumer.

The lack of homogeneous market conditions seems to be hampering smaller businesses and
the Single Market. Mandatory schemes with non-fully overlapping scopes and modes of implementation
adopted by different Member States to signal the general quality or specific features of furniture
products do not appear to have generated significant barriers to intra-EU trade at the macro-level.
However in a public consultation, they hinder or make cross-border activities more burdensome for
smaller businesses. Some of the mandatory initiatives that are already in the pipeline in some EU
countries could further.
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DEVELOPMENT OF THE SAWLOGS SUPPLIES
IN THE SLOVAK REPUBLIC

Jan Parobek, Erika Lou¢anova, Martina Kalamarova

ABSTRACT

The situation on the timber market is continuously changing. The paper deals with the sawlogs
supplies analyses on the wood market in the Slovak Republic. The first analysis is focused on the
evaluation of the individual supplies roundwood assortments over a period of years from 1998 until
2013. The second part of research deals with the modelling of sawlogs supplies. For over mention
purpose different functions of regression analysis has been used. The results of the timber market
models are used as a prediction of sawlogs future supplies.

Keywords: Sawlogs Supply, Regression Analysis, Timber Market.

1.INTRODUCTION

The Slovak economy disposes of limited volume of its own natural and energy resources so that
many sectors depend on their imports (Palus$ et al. 2012). On the other hand, the country disposes of
renewable raw material — wood, which resources cannot be exhausted once the sustainable forest
management principles are kept (Supin, 2011).

Wood is widely available materials from energy use to production of unique musical instruments
(Greppel et al. 2007). At the present time, wood as a raw material is one of the most important output
from the forest, and as such it has always been one of the most used renewable material. His versatility
creates new challenges due to technical and technological developments. With the values of today's
society importance of wood utilisation grows connected with the idea of sustainable development. Wood
as a natural and environmentally friendly material finds its application in the most diverse spheres of the
economy and people's lives. Wood can by apply in construction, manufacturing, agriculture, transport,
and other sectors in meeting people's everyday needs.

Globalisation is one of the most significant factors which influence the changes in Slovak
economy including woodworking industry. The process of globalization creates many advantages but on
the other hand, brings with it some unwanted negative effects (Dzian, 2014). Impact globalisation on
the Slovak woodworking industry was measured through the indicators which are based on the data on
foreign trade with wood products — the share of imports and exports to GDP. According to analysis the
presence of globalisation in the Slovak woodworking industry was evident including influence of the
Financial and Economic Crisis (Supin, 2011). Analysing history of different wood assortments supply
there is a clear drop most valuable assortments compared to 1990. In 2013, annual wood felling was 7.8
million m3 (about 4.8% less than in the previous year). However, one of the most important problems
seems to be the share of the accidental harvesting. In that year the share of accidental harvesting was
more than 39 % of the total logging. The share of accidental harvesting of coniferous wood was almost
65 % (MASR, 2014).

Except natural conditions there is market which has significant impact to wood supply. In the
Slovak Republic the timber market is influenced by the imbalance of demand and supply. On the one
side there is still high demand for coniferous logs and on the other side low interest on coniferous
pulpwood. Opposite situation can be described for broadleaves assortments. In this case, there is a high
demand for pulpwood due to big consumption of pulp and paper companies situated in Slovakia. One of
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the ways how to solve this situation is well-run wood foreign trade, especially between Slovakia and EU
countries.

2.METHODOLOGY

The research focuses on analysis of sawlogs supply in Slovakia. According to the Slovak
National Standards we analysed development of wood assortments of the Il class during long period of
time (16 years, from 1998 until 2013).

The subject of the research was individual supplies development carried out in the domestic
market. According to data from Quarterly Timber Statistic which are published in the annual report (MA
SR, 2014) the research analyses and predicts the future development of logs supply in Slovakia. The
research explores the logs supply trends applying regression analysis. Regression analysis has several
types, which can be used for predicting future developments. Statistical test discovers linear and
exponential regression model as an optimal ways to predict the development of logs supply. In our
research we try to compare these two modes and predict future development for the next five years
(years 2014 -2018).

These models can express full functional dependence where the dependent variable y (sawlogs
supply) only depend on explanatory variables (time). The regression model can be explained as
(Pacakova et al. 2003):

y=f(X B)+e [1]
where:
f(x, B) is a regression function, [ — unknown parameters,
y — sawlogs supply, € - vector of random errors (unspecific influence).
X —time,

3.REGRESION MODELS AND PREDICTION OF LOGS SUPPLY

The first approach describes linear regression model to analyse development of logs supply.
Value of logs supply has been extremely increased from 1.46 mil m3 in 1998 to 5.29 mil. m3 in 2014:
Actually, there is estimation that supply will be increased for next years and this year reach a value 5.52
mil. m3. Based on the linear regression model we predict continuous growth to 6.18 mil. m3 in 2018. It
means there is real possibility to reach value of logs supply six time higher compare with year 1998.
Real development as well as model is described on the fig 1. Linear regression model has positive trend
and has the following form:

y =224 029x + 1 483 336

The second model applies exponential function to predict sawlogs supply in Slovakia (fig. 2).

Base on principles exponential function we predict faster growth of sawlogs supply by reason of the
growing demand for coniferous sawnwood.
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Figure 1 Predicted development of sawlogs by applying linear regression
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Figure 2 Predicted development of sawlogs by applying exponential regression

Compare with the above mention linear model, exponential model assumes 1.47 mil. m3 in
1998 and 6.09 mil. m3 in 2014 assuming unchanged other conditions. Exponential equation for logs will
take the following form:

y = 1626 462 *1,081"x

Variability of real sawlogs supply can be used as a measure of the model quality. The curve
flattening of modeled empirical values is tested by coefficient of determination. For our linear model the
value of coefficient of determination is quite high about 0.78 and compare to the exponential model it is
a more accurate estimate of the future development. The similar results are confirmed by the standard
error of the estimate. In the linear model standard error is 586 320 which means that the difference
between reality and model sawlogs supply can vary by 0,586 mil. m3.

4.CONCLUSION
In Slovakia wood is an important strategic renewable material and its importance continues to

grow. Logs is one of the most important roundwood assortment. The analysis confirmed positive
development of logs supply. During the period the volume of supply has increased several times,
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although the trend line showed the effects of different political, economic or natural factors. Particularly,
after 2010 the impact of the crisis caused a drop of the supply to the current value of 3.89 mil. m3.
However, relation to the baseline year (1998) is a significant increase in the value of 2.42 million. m3.
Predicting the development of logs are modelled future supplies of sawlog, apart from the impact of
those factors that have a significant effect on the possible change of scenario. Applying mathematical
and statistical methods clearly confirmed the suitability of a linear function to predict the development of
roundwood supply in Slovakia, while in the short term is a prerequisite for their moderate growth.
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NEW OPPORTUNITIES ON THE MARKET WITH WOOD CHIPS
IN CENTRAL SLOVAKIA

Josef Drabek, Martin Jankovsky, Julius Jankovsky

ABSTRACT

Biofuels in the EU are on the rise, mostly due to the need to diversify the fuel base of the EU
member states and subsequent increased energy security, as well as the decision to decrease
greenhouse gasses emissions into the atmosphere and mitigating the effects of global climate change.
Due to the changes caused by the global economic crisis in the wood processing industry, and
subsequent intensification of the competition the demand for lower quality raw wood assortments
decreased. The energy production sector has the potential to ensure sales of these assortments in
competitive prices. In Slovakia the demand for these assortments will increase. This is based on
installation and reconstruction of energy plants to enable wood chips firing. Based on the output
capacity of these new or reconstructed plants, we calculated the consumption of wood chips in 2016 at
about 600 000 tons per year, in comparison with 240 000 tons per year in 2012. The greatest
consumption was presumed in January and the smallest in August, due to the prevailing type of energy
plants — heating or combined heat and power plants.

Key words: woodchips, heating plants, combined heat and power plants

1.INTRODUCTION

Using biofuels is on the rise in the European Union (EU). It is mostly caused by the need to
diversify the fuel base of the EU member states, i.e. increasing their energy security, as well as the
decision to decrease the emissions of greenhouse gasses, thus mitigating the development of global
climate change. One of the main goals of the EU is to achieve 20% share of renewables in total energy
production (Diaz-Yéafiez et al., 2013).

From the view of heat and power production the most used biofuel is wood chips, which are
produced from the logging residue from raw timber assortment production or other low quality woody
material. In many countries the potential of wood chips is not being effectively utilized (Hetsch, 2008;
EUWOOD, 2010), which means that increasing the share of bioenergy will have a positive effect on the
local economy as well as energy security of the country.

Due to the changes in the wood processing industry and other industries using timber, caused
by the global economic crisis, and subsequent intensification of the competition the demand for low
quality assortments has decreased (Hetemaki and Nilsson, 2005). The energy sector has the potential
to ensure market such timber at competitive prices.

The share of energy produced from renewable resources increases continually in Slovakia
(Table 6). In regions with low rate of natural gas offtake for households, woody fuels are considered the
ideal substitute, but an increase can be seen in all regions, the largest consumers of wood chips being
energy enterprises which generate heat and power in separate or combined cycle and supply them to
industrial consumers or households.

The demand for wood chips is affected by increasing its consumption in newly installed of
reconstructed heat and power plants with wood chips as the main fuel. The expansion of using wood
chips as a fuel started with subsidising its use by the state as a part of limiting the share of energy mix in
Slovakia. Slovakia committed to use biofuels in its strategy for energy security, in the so-called
conservative scenario (Table 6) (Ministry of Economy of the Slovak Republic, 2008). The obligatory
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share of biofuels consumption can be sanctioned by the EU if Slovakia does not comply with them. That
is the reason why further actions for the intensification of biomass use were developed and published in
the Action plan for biomass use for the years 2008 — 2013 (Ministry of Agriculture and Rural
Development, 2008).

Table 6 Strategy of energy security of Slovakia - conservative scenario of using renewable resources
(Ministry of Economy of the Slovak Republic, 2008)

ltem 2010 2015 2020 2025 2030
[TJ] [1J] [TJ] [TJ] (1J]
Biomass 31000 48 000 66 000 85000 120 000
Solar energy 300 1000 6000 14 000 20000
Geothermal energy 200 1000 3000 4500 7000
Hydro energy 18 000 20000 22000 23000 24000
Wind energy 300 X X X X
Energy waste 200 X X X X
Total 50000 70 000 97 000 126 500 171000
Share of renewables [%] 6,4 9,0 12,0 16,0 21,0

One of the regions with high share of heat and power production from renewable resources is
Central Slovakia and we anticipate further increase of using renewable resources in this region in future.
The goal of this article is to determine the predicted balance of wood chip consumption in the region and
to define the monthly consumption of wood chips so that the supply would cover the consumption at
optimal quality and logistic costs during the whole year.

2.MATERIALS AND METHODS

During elaboration of this study, we used methods of analysis and synthesis of available
publications, which cover the area of timber availability (National Forestry Centre, 2011, 2012, 2013,
2014). In analysis of the capacities of the technologies of heat and power production we used a
questionnaire survey, as well as field survey, which ensured relevance of presented data.

Based on the input data — availability of woody material, logistic costs, holding costs, optimal
payment conditions, as well as assessment of the natural conditions in individual months, we were able
to form optimal supply into each analysed enterprise, which enable continuous heat and power
production as well as efficient utilization of capital contributions.

To calculate the total annual and monthly consumptions of wood chips in particular heat and
power plants, we used methods described by Karafiat (2001).

3.RESULTS AND DISCUSSION

We predict an increase of wood chips consumption in the region, because new heat and power
plants are being built in the region and multiple existing plants are being reconstructed to enable the use
wood chips as a main fuel. Based on the installed output of these plants, we predict the wood chips
consumption in 2016 will be more than 600 000 tonnes in the region.

In connection with biomass use the following plants were or will be built/reconstructed in the region:
1. Heating plant Radvan, Bansk& Bystrica: district heating plant, nominal output 10 MW, wood
chips consumption 30 000 t/year,
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2. Biomass power plant joint with sewage processing plant, Banska Bystrica: 6 MWe/18 MWy,
wood chips consumption 60 000 t/year,

3. District heat and power plant, Ziar n/Hronom: intensification of wood chips consumption, 12
MWe/80 MW, wood chips consumption 200 000 t/year,

4. Power plant, Zamovica: 9,8 MWe/30MWin, wood chips consumption 120 000 t/year,

5. District heat and power plant, Zvolen: intensification of wood chips consumption, 24,5 MW,/65
MWin, wood chips consumption 200 000 t/year,

6. Biomass power plant, Banské Bystrica: 6 MWe /18 MW, wood chips consumption 60 000
tlyear,

7. Heating plant Sasovéa, Banska Bystrica: 18 MW, wood chips consumption 40 000 t/year

Ziar nad Hroi

Figure 2 Graphical depiction of the localities of particular energy plants

The demand for wood chips before construction of heating plants, power plants or combined
heat and power production plants (CHP) is shown in Table 7. The largest consumer of wood chips in the
region was Zvolen’s heat and power plant. Wood chips were used as a secondary fuel in this plant, the
main fuel being brown energy coal. Figure 3 shows the differences of particular types of plants. In
separate power production, the fuel consumption does not change during the year, as the plant
produces the same amount of power throughout the year. In combined heat and power production the
trend is not linear and depends on the demand for heat and hot water from the district heating system.
Fuel utilization is higher in combined heat and power production. A specific case was Zvolen’s CHP, as
it produced heat and power in combined cycle and instead of decreasing the overall fuel usage, it
decreased the use of brown coal, thus increasing the share of wood chips on fuel usage.

Table 7 The montlhy consumption of wood chips in the plants for the year 2012 (in metric tonnes)
Plant Total 1 2 3 4 5 6 7
January 23600 3600 5000 0 0 10 000 5000 0
February 22 800 2800 5000 0 0 10 000 5000 0
March 22 800 1800 5000 0 0 10 000 6 000 0
April 22 200 1200 5000 0 0 10 000 6000 0
May 22000 1000 5000 0 0 10 000 6000 0
June 20 400 400 5000 0 0 10 000 5000 0
July 7900 400 5000 0 0 0 2500 0
August 7900 400 5000 0 0 0 2500 0
September 22000 1000 5000 0 0 10 000 6000 0
October 23000 2000 5000 0 0 10 000 6000 0
November 22 400 2400 5000 0 0 10 000 5000 0
December 23000 3000 5000 0 0 10 000 5000 0
Annual 240 000 20000 60 000 0 0 100 000 60 000 0
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Figure 3 and Table 7 show the development of wood chips consumption throughout the year
2012. In Zvolen’s CHP wood chips had less than 40% share of its fuel and in the Biomass power plant
joint with sewage plant in Banska Bystrica further processed the wood chips through fermentation. In
these cases the power subsidised by the state does not have to be produced in high efficiency
combined heat and power production regime, but only in combined heat and power production regime
and the plants are entitled to full state subsidy, which was in form of increased purchase price of power.
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Figure 3 Model of wood chips consumption in the region in the year 2012

In 2013 there was a significant increase of total wood chips consumption in the region, because
the CHP in Ziar nad Hronom was successfully reconstructed and put into operation. The CHP supplies
households with heat and hot water and also supplies local companies with technological steam or hot
water. This enables a more balanced production in the summer, when the demand for heat and hot
water from the households is smaller. During 2013 the power plant in Zarnovica was also put into
operation. This power plant generates power throughout the whole year. These two plants, and their
models of heat and/or power generation, partially eliminate the seasonal effects of demand for wood
chips and have overall positive effect on the economic performance of wood chips producers.

Table 8 Monthly consumption of wood chips in the plants for year 2013 (in metric tonnes)

Plant Total 1 2 3 4 5 6 7
January 52 600 3600 5000 24 000 5000 10 000 5000 0
February 49 800 2800 5000 22000 5000 10 000 5000 0

March 49 800 1800 5000 22000 5000 10 000 6 000 0

April 47 200 1200 5000 20 000 5000 10 000 6000 0

May 43 000 1000 5000 16 000 5000 10 000 6000 0

June 39 400 400 5000 14 000 5000 10 000 5000 0

July 26 900 400 5000 14 000 5000 0 2500 0
August 12900 400 5000 0 5000 0 2500 0

September 37000 1000 5000 10 000 5000 10 000 6000 0
October 42 000 2000 5000 14 000 5000 10 000 6000 0
November 47 400 2400 5000 20000 5000 10 000 5000 0
December 52 000 3000 5000 24000 5000 10 000 5000 0
Annual 500 000 20 000 60 000 200 000 60 000 100 000 60 000 0
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Figure 4 Model of wood chips consumption in the region for year 2013

In 2016 all of the observed plants will be put into operation, with the exception of the heating
plant in Sasova, Banska Bystrica. The predicted total wood chips consumption will be 600 000 t/year in
the region. Zvolen’s CHP will change its fuel base to 100% wood chips consumption in stead of using
brown coal, wood chips, and natural gas. The total heat output of the plant will reach 65 MWh. By this it
will double its wood chips consumption to about 200 000 t/year. The monthly consumption will be similar
to the model used by CHP in Ziar nad Hronom.The largest wood chips consumption will be reached in
winter, due to the demand for heat and hot water from households. Technological offtakes will ensure
demand for heat and hot water in the summer season.

Table 9 Monthly wood chips consumption in the plants for 2016 (in metric tonnes)

November 57 400 2400 5000 20 000 5000 20 000 5000
December 62 000 3000 5000 24000 5000 20 000 5000
Annual 600 000 20000 | 60000 200 000 60000 | 200000 | 60000

Plant Total 1 2 3 4 5 6 7
January 64 600 3600 5000 24000 5000 22000 5000 0
February 59 800 2800 5000 22000 5000 20000 5000 0

March 59 800 1800 5000 22000 5000 20000 6000 0

April 55200 1200 5000 20 000 5000 18 000 6000 0

May 51000 1000 5000 16 000 5000 18 000 6000 0

June 45400 400 5000 14 000 5000 16 000 5000 0

July 42900 400 5000 14 000 5000 16 000 2500 0
August 12900 400 5000 0 5000 0 2500 0

September 41000 1000 5000 10 000 5000 14 000 6000 0
October 48 000 2000 5000 14 000 5000 16 000 6000 0
0

0

0

For a more visual comparison, we created Figure 6. From a relatively balanced consumption in
2012, caused mainly by the production regime in Zvolen’s CHP, a nonlinear consumption can be seen
in 2013, which was caused by operation regime of the Ziar nad Hronom’s CHP. In 2016, we predict the
2013 model to be sustained, due to the fact that Zvolen’s CHP will also change its production regime to
seasonal. The fuel base in Zvolen’s CHP will be changed from brown coal, wood chips, and natural gas
as a stabilization fuel to wood chips and natural gas (having the same purpose as before). By this
change of its fuel base, that plant will be required to generate power in high efficiency combined heat
and power production to sustain the state subsidies for power production. The demand for wood chips in

65



WoodEMA 2015 - Forest Products Society 2015, Dubrovnik, Croatia

the summer season will be partially sustained by Biomass power plant joint with sewage processing
plant in Banska Bystrica, power plant in Zarnovica, and the Biomass power plant in Banska bystrica
(plant n. 6).
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Figure 5 Model of wood chips consumption in the plants for 2016
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Figure 6 Model of monthly wood chips consumption in the years 2012, 2013, and 2016

4.Conclusions

Based on elaborated analyses of the demand for wood chips in the region of Central Slovakia,
as well as the projects which expand heat and power production in the region, we can formulate the
following conclusions:

1. The availability of woody biomass needed for production of wood chips is sufficient in the region.
The usable potential of woody biomass in forests is 2,91 mn.t in Slovakia, with most of the potential
laying in Central Slovakia (NLC, 2013).

2. The heat and power production plants have secured enough wood chips throughout the whole
year. The problem is to optimize the supply mainly in the winter season, or to optimize the storage
effectiveness and the capital locked in wood chips storage.

3. During the analysis of the wood chips suppliers, we found that the logistic processes are not
efficient, mainly supply from particular forest districts. There is a need to decrease logistic costs.
This problem is connected with the problem of purchase price of wood chips and terms of payment.
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COMPARISON OF THE PRICE FORMATION METHODS OF RAW WOOD
IN THE CZECH REPUBLIC AND THE SELECTED EU MEMBERS

Petra Hlavackova, David Brezina, Andrea Sujova

ABSTRACT

The price of wooden material is a complicated indicator in methodical terms. In each country
different factors influence the price development. The price development of raw wood in the Czech
Republic is extraordinary in many aspects. The price issues of individual ranges of raw wood and their
development come under the market mechanism and its relation of demand and offer. The paper deals
with the pricing models of raw wood in the Czech Republic and the selected EU members. The material
for the analysis of pricing models was obtained from secondary research based on getting information
from the publicly available scientific and specialised literature, domestic and foreign internet sources,
information from statistical databases and consultations with experts from practice. Achieved results
were processed by fundamental statistical methods and possibilities of changes in price formation of
raw wood were formulated.

Key words: price formation, price index, raw wood, wood processing industry

1. INTRODUCTION

The article deals with price formation models of raw wood in the Czech Republic and in
neighboring countries (Austria and Germany) in the reference period from 2003 to 2013. The analysis of
wood markets is a difficult endeavor for several reasons. First, wood markets tend to be imperfect
markets. Uncertainties exist regarding the long-term development of forest wood supply due to varying
climate change scenarios and the possible occurrence of calamities. Second, the theoretically available
amount of wood is limited by natural tree growth and long-term ecological concerns, leading to the
prescription of the annual allowable cut (AAC). This measure can be relatively easily estimated, yet the
actually available amount of wood on a market depends strongly on other factors. For example,
technological advances, especially in the harvesting industry, have increased productivity in recent
decades, leading to long-term changes in production costs. Political agendas and legal restrictions also
can enforce increased or decreased wood production, beyond what is economically justifiable. Societal
values might demand accessibility to forests for functions other than wood production. (Kostadinov et al.
2014). Other word authors deal with raw wood market issues for example Ranta et al. (2007) in Finland,
Olsson, Hillring (2013) in Sweden, Olsson, Hillring (2014) in Denmark, Knauf (2015) in Germany.

The healthy development of the market for timber requires diversification of customers,
thorough knowledge of the market, and development of good business relationships. The entities that
create market supply include forest owners, forest management, forest companies, and purchasers of
timber. The fast-growing European and global interconnection in the markets for raw wood requires a
thorough orientation of sellers on needs and requirements of demanders in provisional markets.

Demand for raw timber is related to the internal competitiveness of the timber plants and also to
the ability of sawmills to adapt to changes in demand in home and foreign markets for lumber. The
downstream industry of the sawmill industry is the industry of wood materials, such as manufacturers of
chipboards and fibreboards, after which follows the furniture industry, which determines fashion trends
in furniture and thus also it largely creates the demand for deciduous woods. Last but not least, the
demand for raw timber is created by the pulp-and-paper industry enterprises.
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The companies influencing supply and demand also include energy companies which burn
various fuels, wood chips, and also waste products. The impact of energy companies and their demand
on forestry is constantly increasing. A major industry which affecting the demand is the construction
industry. (Hlavackova 2014 et. al)

The market prices realised by forestry for its production of timber are one of the most important
factors in this industry. They fundamentally affect the level of funding achieved by individual forest
estates and by the industry as a whole. Basically, they influence forestry’s position in the Economy. The
level of timber prices determine the ability to maintain and develop production and non-production
effects of forests and their extended reproduction in both private and public interest. (Bludovsky 2005).0

Timber prises are affected by many microeconomic and macroeconomics factors. Currently, in
the Czech Republic the market timber prices are deformed primarily for reason that the market structure
is oncoming to the oligopoly. (Hlavackova, Bfezina, Sujova 2014).

Evaluations of changes in price levels are commonly performed by using price indices that
compare the relative price change between the current and base period. In terms of statistics, there are
several possible ways of calculating price indices. The most common procedures include usage of such
conventional indices as Laspeyres price index (uses weight of the base period), Paasche price index
(uses weight of the current period), and Fisher price index (geometric mean of the two previous indices).
(ToSovska et al. 2010).

In Austria, forests cover 39,581 km2, i.e. 47.2% of the county’s territory. This density of forest
ranks Austria among the most forested countries in the EU (Vancura 2009a; edited).

Matgjicek, Liskova (2011) say that according to official figures there are 170,548 forest owners
in Austria. Less than one percent of owners own half of Austrian forests (on average more than 1,000
hectares per owner). On the other hand, 99% of forest owners own less than 200 hectares and
approximately 38% of forest owners own even less than 3 hectares.

The Federal Republic of Germany has an area of 357,023 km?2 of which the forest area
accounts for approximately one third (31%, i. e. 11,075,799 hectares). Most of the forests are owned by
private owners (43%), the State controls 34% of forest land and municipalities (and other subjects) the
remaining 23% of forest land. (Vancura 2009b; edited)

In the Czech Republic, forests cover 33.3% of the territory, i.e. 2,599,142 hectares. State
controls 60% of forest land, municipalities 17%, private individuals 22%, and the church and forestry
cooperatives 1%. (MZe 2014; edited)

2. MATERIAL AND METHODS

The material for the analysis of pricing models was obtained from secondary research based on
getting information from the publicly available scientific and specialised literature, domestic and foreign
internet sources, information from statistical databases and consultations with experts from practice.
The dependence of spruce raw wood prices in the Czech Republic on individual factors (salvage cutting,
the cost of logging, the price index) was subject to research. It was used the application of basic
statistical methods that are listed below.

Formula for calculation of the correlation coefficient is:

R= [1— T(y-9)? (1)

Ly-9?
Wherein:
y = the measured value of the indicator
y = the model value of the indicator
y = average of indicator values
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The test of the correlation coefficient significance (tr) was performed by the formula:

tr = s (2)
Wherein:
R = the correlation coefficient
n = the number of measurements

The null hypothesis (HO) for this test argues that the correlation between variables is not
provable in the base data file. The formula of test criterion of significance of the pair wise correlation
coefficient has a Student distribution with (n — 2) degrees of freedom. If | tr |> ta, n — 2 (critical value),
then we reject HO (Drapela 2002). Test results were determined at the significance level a = 0.05, i.e.
the reliability of tests is 95%.

The actual calculation and graphical representation of results was performed in Microsoft Office
Excel 2013.

3. RESULTS AND DISCUSSION

In the Czech Republic, raw wood pricing models for forests owned by the state (59.9% of state-
owned forests is a property of Lesy CR) are different from the models used for state forests in Austria
and Germany.

Austrian Federal Forests, a. s. sell almost 90% of its raw wood at roadside ("OM" model).
Forestry procurements are usually announced for 2 — 3 months, or longer (up to a maximum period of
one year). (Reichl 2010; In Lesnicka prace 2007)

Trade with timber cut in Bavarian state forests (non-profit company) is the basic competence of
the company itself. Bavarian State Forests sell most of the timber at roadside ("OM" model). During the
last years, the company has been shifting to the end-customer-sales model (timber mill). Procurements
take place at the level of the district of the relevant forest plants, always for one partial forestry activity
(e.g. procurement for logging, skidding, or hauling). (Reichl 2010; In Lesnicka prace 2007)

Within their economic activity, Lesy Ceské republiky, s. p. (LCR, in English "Forests of the
Czech Republic") use a complex procurement system, or "Contracts on forestry activities and sale of
wood." These contracts are of a long-term nature (4 years). LCR sells a tree to a forestry company, the
company fells the tree, skids it to roadside, ensures its bucking and the subsequent sale. Furthermore,
on the basis of projects of LCR the forestry company ensures afforestation and the subsequent
silvicultural treatment.

The comprehensive agreement stipulates that prices will be adjusted depending on changes in
the total wood price index for the group of deciduous and in the total wood price index for the group of
conifers.

In the Czech Republic, price indices and mean prices of raw wood are quarterly published by
The Czech Statistical Office. There are several factors that have influenced and influence the price of
raw timber in the forestry-wood sector. These factors are not only economical, but also of a
meteorological nature. In this part we will focus on two of these factors — salvage cutting and the cost of
logging.

The development of salvage cutting caused by biotic and abiotic factors follows the growth or
decline in prices.

The most important factor influencing the amount of salvage cutting in the Czech Republic during the
last years was wind. For this reason, the authors conducted dependence testing of coniferous raw
timber (spruce) prices on the amount of salvage cutting due to an abiotic factor — wind (see. tab. 1).
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Tab. 0. The test of the correlation coefficient significance - the dependence of the average annual price
of softwood roundwood on the amount of the salvage felling due to the abiotic factor (wind) in years
2003 - 2013

Class quality The correlation coefficient The test criterion The critical value
| class quality 0,5976 1,8256 2,2010
Il. class quality 0,5791 1,7399
[l. class quality -0,0088 -0,0216
[II. class quality -0,0373 -0,0913
[Il. class quality -0,0995 -0,2449
V. class quality -0,1348 -0,3332

Source: own processing

The significance tests did not prove any statistically significant correlation in none of the six
classes of spruce logs. The quality classes | and Il show a moderate, statistically insignificant
dependence, but this finding may be affected by a small amount of realised class | and Il assortments.
The probability of dependence of spruce-log prices and the amount of salvage cutting in other quality
classes in future years cannot be predicted.

The authors will also explain the relation between the average annual prices of coniferous raw wood —
spruce and costs of logging divided to the cost of logging and skidding. (see tab. 2, 3).

Tab. 2 The correlation coefficient of logging costs of the raw wood

Class quality The correlation coefficient
l. class quality 0,0571

Il. class quality -0,2349

[l. class quality -0,0516

[1l. C class quality -0,2067

[1l. D class quality -0,2210

V. class quality 0,1898

Source: own processing

Tab. 3 The correlation coefficient of skidding costs of the raw wood

Class quality The correlation coefficient
l. class quality 0,0360
Il. class quality -0,1778
1. A/B class quality 0,3062
[1l. C class quality 0,2216
[1l. D class quality 0,2110
V. class quality 0,4263

Source: own processing

As it is shown in Table 2 and 3, the dependence between spruce-log prices and the cost of
logging and skidding was not proved. A very weak dependence was identified only between prices of
Class Ill and Class V spruce logs and the cost of skidding. Yet the dependence was absolutely
statistically insignificant. Therefore, it can be stated that the average price of spruce logs does not
depend on the development of logging and skidding costs.

The analysis of the prices of raw wood and the price index used by the Czech Statistical Office
for the most traded raw material in the Czech Republic (spruce roundwood Class A/B) was based on
publicly available data with characteristics of aggregated indicators. The course of time series of Class
A/B spruce-log prices and the price index was fitted of with the trend with the highest coefficient of
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determination R2. The trend values were used for calculation of the correlation coefficient in order to
determine the dependence of spruce logs”™ prices on the price index. The calculated correlation
coefficient was subjected to the test of significance of the correlation coefficient. The critical value was
exceeded, which confirmed a statistically significant dependence of Class Ill A/B spruce-log prices on
the price index. This simple statistical test proved the correlation dependence of price indexation in one
of the three main important business assortments of spruce in the Czech Republic.

A deeper analysis and confirmation of the hypothesis of a strong mutual influence of the
indexation system over market prices would require determination of time series for both variables, e.g.
employment of the Box-Jenkins methodology.

4. CONCLUSION

The paper dealt with development of prices and pricing models of raw wood in the Czech
Republic and in neighbouring countries (Austria and Germany).

State forests in Austria and Germany sell their raw wood at roadside ("OM" model). Sales of
raw wood by the largest owner of state forests in the Czech Republic, Lesy CR, s. p., are performed via
comprehensive forestry orders on contractual territorial units (CTUs) — "at trunk model" which uses price
indexation of raw wood and which is specific for the Czech Republic. Employment of statistical index for
adjustments of prices in contractual relations of Lesy CR, s. p. has faced much criticism. However, the
idea of updating wood prices via indexation is not completely wrong and the system as such can be
functional if designed neutrally both for the seller and the buyer.

The results led to the following recommendations and scenario solutions for indexation of raw
wood prices in the Czech Republic (regarding trade relations between Lesy CR, s. p., as the seller, and
subjects that buy wood):

o retention of the current system of index-based pricing and continue with its further

improvements,

e creation of a price index which would include prices for goods and services characteristic

for forestry,

e change in the margin range of Lesy Ceské republiky, s. p.,

o tilisation of mean prices obtained through the commodity exchange of raw wood,

o employment of the Czech National Bank’s method of inflation targeting (adapted to the

forestry-wood sector).
Currently, forestry and wood processing industry are facing to many difficulties and challenges. They
are directly affected by climate change, competition for wood resources, changes in consumer demand,
increasing competition, and increasing complexity of production processes.

European forests will mainly have to adapt to the changing climatic conditions the impacts of
which will vary according to different geographical areas and forest types.

In conclusion we can say that the Czech Republic has sufficient resources of raw wood and it is
a country with raw material base of very high quality for the timber industry.
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MODEL FOR ESTIMATING VALUE ADDED OF BEECHWOOD PRODUCTS

Joze Kropivsek, Matej Jost, Anton Zupangi¢

ABSTRACT

According to the principles of sound management of scarce resources, which include wood and
energy, the provision of high value added is crucial to achieve the economic efficiency of operations. In
this study, we wanted to locate the position of value added indicator in financial analysis. The main
focus of the research was on development of the (expanded) model to calculate value added of
beechwood products and identification of practical problems in the estimation and acquisition of data. If
we want to do a more detailed interpretation and application of the value added indicator of individual
products, we need some other financial indicators as well. The biggest problem at estimating and
collecting data to calculate a value added of product is at determination of the price of both inputs and
outputs, which is closely linked with the problem of incomparability of quality determination standards
used within entire chain, from the standing tree in the forest to the sawn wood and wood products.

Key words: value added, financial analysis, beechwood product, wood-industry

1. INTRODUCTION

Slovenia is by its forest coverage at the third place in Europe. The fact that the percentage of
forest cover in Slovenia is increasing and that a lot of wood is exported completely unprocessed (in the
form of logs), dictate that we begin to think about the possibilities of producing more wood products with
higher value added. At beechwood, whose share in the forests increased in recent years and is even
40% of the wood raw material, this problem is even more delicate. First of all, we can see that the wood
of beech (Fagus sylvatica L.) can be widely used. The literature states that beechwood can be used for
at least 250 different products (Cufar et al., 2012), but all uses are not comparable in terms of
operational efficiency. From an economic point of view, just some uses provide products with higher (or
high) value added. Manufacturing products with greater value added is important strategic goal of every
industry, such as wood industry with their wood products. According to the principles of sound
management of scarce resources, which include wood and energy, the provision of high value added is
crucial to achieve the economic efficiency of operations.

Value added is defined as the difference in economic value between the physical inputs and
outputs of a production process, and is generally analysed at the firm or national economy level (Sathre
and Gustavsson, 2009). When calculating value added, the cost of materials/supplies and energy must
be subtracted from the value of production output. Specifically, value added production is defined as
follows (Lantz, 2005) (Eq. 1):

Value Added = [Value of Output] — [Costs of Materials Supplies] — [Costs of Purchased Energy] (1)

Value added is an important indicator within financial analysis, which goal is to assess the
performance of a company in the context of its stated goals and strategy (Palepu et al., 2004). Financial
analysis is a set of tools and techniques that allow you to measure the current fiscal condition of a
government or business and predict trends in its future fiscal condition (Friedlob and Schleifer, 2003).
According to Helfert (2001), financial analysis is the process of determining and weighing the financial
impact of business decisions.
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In this study, we wanted to locate the position of the value added indicator in financial analysis.
The main focus of the research was on development of the (expanded) model for calculate value added
of beechwood products and identification of practical problems in the estimation and acquisition of data.
We assume that the value added of products indicator gives sufficient information for making the right
decision on the product priority for production only in conjunction with some other indicators.

2. METHODS

Development of a model for value added calculation of products based on the definition that the
value added is the difference in economic value between the physical inputs and outputs of a production
process (Sathre and Gustavsson, 2009; Ringe and Hoover, 1987). Value added is a measure of the
contribution of production factors, economies of scale, and technological change that completely
accounts for total product (Ringe and Hoover, 1987).

Firm
Inputs (" Labour, ™ Outputs
S capital - Sovinail oty
o
| value !
| added |
biomass (BI) —____ T *- ~— | __—(PP) primary product
other matenials (Ol) industrial i (MBP} maaterial by-product
. oOperation .
energy (EI) — ~—*(EBP) energy by-product

Figure 1. Conceptual diagram of the process of adding exchange value within a forest products
industry firm (Sathre and Gustavsson, 2009).

Given a forest-based industry process with a range of inputs and outputs such as that illustrated
in Fig. 1, value added can be determined based on the identification and economic valuation of material
and energy flows (Sathre and Gustavsson, 2009).. They suggest the following general definition to
determine the total value added by a forest industry process (Eq. 2):

VAT = (Vpp + Vupp + Vegp) — (VCp +VCo; +VCg)  (2)

where

e VAT s the total value added by the operation;
Vep s the value of the primary product produced by the operation;
Vuee s the value of the material by-products produced by the operation;
Vesp  is the value of the energy by-products (fuels and electricity) produced by the operation;
VCs s the value of the biomass inputs (roundwood, residues) to the operation;
VCoi s the value of the other material inputs (non-biomass, non-energy) to the operation;
VCg s the value of the energy supply inputs (fuels and electricity) to the operation.

After defining the model for value added assessing, we created the MS Excel application for the
evaluation of products' value added and determine the mode of data acquisition.
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3. RESULTS

3.1. Development of (expanded) model for calculate value added of beechwood
products

The model for calculating value added of product based on the definition of the authors Sathre
and Gustavsson (2009) is in Eq. 3.

VAT, = (T Vpp) — Evey, — X ve,) (3)

. VAT, isthe total value added of product (€/item)

« Vi is the value of primary product and by-product(s) (€/item)

. Vcw isthe variable cost of wood material in product (€/item)

. VCo is the variable cost of other material and/or energy in product (€/item)

The value added of each product, in its absolute value, is a limited information. It does not allow
comparability between products, particularly due to the different proportions of wood in the structure of
the materials used in the product, as well as various technological and other production requirements of
each product. Therefore, we calculate the value added for quantity (m3) of used wood in product, as we
get the actual value, which is added to the value of timber in the product (Eq. 4). So we get the results
on which we can carry out a comparison between the products - i.e., which product has the most value
added per m3 of used wood.

_ VAT,

VAT, = S0 (4)

where
. VATp is the total value added on quantity of used wood in product (EUR/m3)
o Qu is the quantity of used wood for one product (m3/item)

Furthermore, we calculate the value added related to wood or biomass (Eq. 5), whereby the
calculated value added of product is divided on the used materials according to the value proportions in
the product. This way we try to eliminate the influence of the value other built-in materials to value
added of product and so calculate value added only for wood.

— __ Xvew
VAT, = VATpW X TS s (5)
where

. VAT, isthe total value added on share of value of used wood in product (EUR/m3)
« VCom s the variable cost of other material in product (€/item)

Even more important information we obtained from the calculation of the share of value added
in selling price of the product (Eq. 6). This way the products can be ranked according to profitability, as
we have the information about the share of selling price to cover labour costs, indirect costs and profit.

VAT,

Spp

%VAT, = (6)

where
. %VAT, is the percentage of value added in the selling price
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We prepared a template for data collection (Figure 2). Input table contains information on the
quantities and prices of built-in materials (separately for wood, other materials and energy) per unit of
the primary product. Output table contains data on the quantities and sell prices of the primary product
and by-products. To calculate the value added it is particularly important to get data on the quality of
used wood and also the maximum capacity of production of the primary product per year. The data for
capital, work and other overhead costs per unit of product are also interesting, but are not necessary for
the calculation of value added.

Product:
WOQOD and other BIOMAS OTHER materials and/or ENERGY
Input material |units| G, P VG, |units| QG P, VG,
000€ 000€
0,00€ 0,00€
000€ 000€
Total 0,00€ 0,00€
PRODUCT and BY-PRODUCTS
Output product|Category of product |units| Q. 5P V.
primary product 1 000€
by-product 000€
000€
Total 0,00€

Legend: Qw = quantity of used wood, pw = price of used wood, vcw = variable cost of used wood
material,
Qo = quantity of used other materials or energy, po = price of used other materials or energy,
VCo = variable cost of used other materials or energy, Quw = quantity of product and by-product,
Sppb = sell price of product and by-product, Vo = value of primary product and by-product.

Figure 2. Template for data collection

3.2. Practical problems in obtaining and evaluating data and possible solutions

If we want to do a more detailed interpretation and application of the value added indicator of
individual products, we need some other financial indicators as well. In obtaining data we have a
problem:

o overhead (indirect) cost allocation, where different methodologies are used within companies;
among indirect costs extremely low depreciation cost are calculated due to obsolete equipment,
which could allow the company, even with a relatively low value added of product, to achieve
high profit,

e evaluation of by-products and residues for (own) heating,

e obtain information about the quantities (potential and actual) produced, as we often have unique
products that do not differ much from other products and can be potentially combine into
groups.
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The biggest problem at estimating and collecting data to calculate a value added of product is at
determination of the price of both inputs and outputs, which is closely linked with the problem of
incomparability of quality determination standards used within entire chain, from the standing tree in the
forest to the sawn wood and wood products. The fact is that from the certain quality of raw material we
can economically produce only certain products. Ringe and Hoover (1987) suggest the concept of
marginal log, which says that producing the product from logs of higher grade than marginal log would
not be feasible. Well, here arises the problem of determining those limits of quality / price for inputs of
certain products, but at this stage we have not dealed with that problem.

In practice we often encounter a situation that value added of certain products increases only
on the basis of the reduction in prices of input raw materials, i.e. the use of cheaper raw materials to
produce the same output without any change and the production and/or productivity. In such cases
value added is not a measure of the pure contribution of primary inputs, it is an indicator of economic
welfare instead.

At the company level, it is extremely important that the value added of product is supplemented
with the indicator of value added per employee, where gross value added (GVA) per employee is the
ratio of (gross) value added and number of employees (Rebernik, 2008; Hornby et al., 1997). The value
added of product is exclusively oriented to economical consumption of scarce natural resources, while
the value added per employee is related to the organization, human motivation, management and also
to technological equipment. This way the company management gets additional information about the
employment potential and other measures in the field of human resource management. Return on sales
(ROS) is also very interesting indicator, as it is a widely used ratio (net income/sames) to evaluate a
company's operational efficiency. ROS is also known as a firm's "operating profit margin" (Slapnicar,
2004; PerSak, 2011; Hornby et al., 1997). With this indicator we can obtain additional information on the
profits from the sale of different products with various value added, which further can be a good basis on
a number of business decisions.

4. DISCUSION IN CONCLUSION

The main focus of the research was on development of the (expanded) model to calculate value
added of beechwood products. In this context, we were looking for the possibility of calculating the
indicators which would allow a comparative analysis between the different products according to value
added. Value added by itself is the absolute value which can not be compared between different
products. We found that the basic indicator of value added of product only in combination with some
other indicators gives sufficient information for decision on priority for production of product. The
problem lies in the fact that in the various products the proportion of wood in the structure of used
materials varies, as well as a variety of technological and other requirements of the production of each
product exists. Thus, we suggested to calculate the value added on quantity of used wood in product,
the value added on share of value of used wood in product and the percentage of value added in the
selling price of product.

At testing the model, where estimation and acquisition of data were implemented, several
practical problems were encountered: from the lack of comparability of certain data, due to different
calculation methods within the companies, confidentiality of certain data/information, to the problem of
incomparability of quality determination standards used within entire chain, from the standing tree in the
forest to the sawn wood and wood products. A special problems were caused at estimating of quantities
and/or production potential of individual products.

We can conclude that the value added of product is an extremely important indicator, but only
together with some other indicators, can be used for important business decisions. From the beechwood
in the whole chain hundreds of products can be produced, therefore decisions about what to do from the
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available raw materials are even more difficult and more important. Based on the presented model,
these decisions could be easier.
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TIMBER WOODEN CONSTRUCTION PROBLEMS IN POLAND

Renata Stasiak-Betlejewska, Stanistaw Borkowski

ABSTRACT

Wooden houses easily associated mainly with frame houses from the United States, Canada
and Scandinavia, in recent years, have been also recognized in Poland. They are built mostly with
applying technologies such as: Canadian log technology and prefabrication. Today, timber construction
is growing mainly due to a change in the Polish mentality, because it allows finishing the construction
investment in a short time. In Poland, all the best technologies and materials in an energy efficient and
durable timber construction are well known already. EU regulations force manufacturers and developers
to use of energy-efficient technologies and new building materials applying. Owing to mandatory energy
efficiency, there is noted increase of the interest in timber materials and construction technologies
providing energy standard buildings. The paper presents view on timber construction in Poland through
of its advantages and disadvantages for its users and the environment including examples of such
buildings.

Key words: timber construction, log homes, prefabrication, energy efficiency

1. INTRODUCTION

Most European residential construction has historically used masonry or concrete block, except
in Scandinavia where tradition of building with wood is strong. Timber frame construction has recently
gained ground in several European countries, most notably the UK, Ireland and France. Scotland is the
country with the highest share of wood construction outside Scandinavia, with a timber frame market
share of nearly three-quarters in residential housing in 2006. A number of recent trends are supporting
the expansion of timber frame structures similar to those built in North America [Whal, 2008].

Contemporary timber construction is supported by strong arguments related to innovations and
improvements in the form of wooden prefabricated residential construction. It caused changes important
for the construction industry as: transition from on-site construction to industrial prefabrication, transition
from stick-building to modular construction, increased use of glued lumber in construction, development
of environmentally friendly solutions for wood protection [Humar et al. 2004], and the shift from small to
large panel system construction [Kitek Kuzman, GroSelj 2012]. This way timber construction has
became competitive field for the traditional construction within the production and investment costs and
organization of the investment and production.

Despite the business changes related to the production/service organization and market trends,
there are other factors that affects the construction industry such as climate changes and environmental
pollution increase. Approximately 40% of the energy consumed in Europe is the energy needed for
heating residential houses.

Due to the pressure of the public opinions in recent years, an environment-friendly way of
thinking has started to penetrate into areas where initially its opponents seemed to be the strongest, i.e.
into the economy and industry [Oblak 2007]. Timber construction is perceived as the solution for the
mentioned problem within CO2 savings to account for about 25% of the reductions prescribed by the
Kyoto protocol. The other advantage of wood as material for construction purposes is tackling the
climate change [Medved, 2008].

Timber building is a part of the future energy efficient building. Wood is sustainable, CO>
neutral, and highly effective insulator creating excellent living conditions [Kitek Kuzman, et al. 2010].
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One of the most specific advantage of wood is its ability to reduce energy consumption. It caused that
the choice of a construction material is the most important decision and it has long term consequences
for the owner of the structure [Johnson, 1990].

Growing importance of wood as a construction material in Europe results mainly from promotion
of energy efficiency idea related to greenhouse gas emission. It is supported by European directive on
energy efficiency that requires new building to meet energy audit attributes. In order to reduce the need
for heat and carbon dioxide emissions, some countries in European Union have started the educational
programs supportive for the construction of energy-efficient wooden houses. Undoubtedly, the primary
need is the consumers’ education in the field of timber construction advantages.

Increase of wood construction use in European countries is also connected with growing
European consumers’ awareness of environmental issues. European citizens generally perceived wood
use in construction as positive phenomenon in the environment because of wood that is considered
carbon neutral. But there is still lack of awareness of other positive aspects of wood using as the
construction material. Research findings from Slovenian timber construction market shows that less
than half of the respondents are familiar with the advantages of wooden buildings: environmental
friendly material, energy conservation, short construction time, fire resistance, more living space etc.
The results of the survey show, that less than half of the respondents (47%) knew the advantages of
wooden construction, therefore we could claim that general knowledge about wooden construction was
poor [Kitek Kuzman, et al. 2010].

Timber as a construction material is positively associated with well-being, aesthetic and eco-
friendliness, which are important factors in the choice of a certain building construction mode, however
these attributes are not sufficient on their own to trigger the choice of timber as a construction material
[Gold and Rubik 2009]. The advantages of using more timber materials with lower embodied global
warming potential, embodied carbon, and realistic end-of-life disposal options, position timber as the
building material with the lowest carbon footprint [John et al. 2010].

2. CHARACTERISTICS OF TIMBER CONSTRUCTION IN POLAND

In Poland, the wood construction has been known for centuries. Regardless of the region, there
are objects characteristic for this type of construction. In the past, the popularity of wooden structures
was related primarily to the forests’ abundance, which provide valuable material for construction. Later
this trend in Poland has been continued as the result of numerous wars caused by the slow
industrialization process, the loss of independence in the eighteenth century, as well as favourable to its
development of the partitioning powers policy in the nineteenth century. As a result, wooden buildings
were replaced by brick until the 60’s of the twentieth century, however, the trend for wooden buildings
has not returned relatively quickly, with the return of emigrants who inspired construction of the
Scandinavian countries, USA and Canada, returned to the ecological, beautiful and cosy wooden
buildings. A growing popularity of wooden construction result from the fast pace economic change and
the development of trade, new technologies and new building materials.

The biggest problem of wooden architecture in Poland there is a mental barrier that is a belief of
society that structures made from that material have not a long-term durability since wooden buildings
are exposed more than others to factors such as fire, weather conditions or biodegradation. Each of
these, however, can be effectively overcome and the advantages associated with its use compensate
each of the above-mentioned disadvantages. Undoubtedly, Polish users and designers of timber houses
are aware of some its advantages. The biggest advantage of wooden houses is the fact that it is a kind
of healthy building. Wood is a natural building material and it has ability of self-regulation humidity,
creates a unique microclimate. Moreover, there are other advantages such: a short construction time
(making prefabricated buildings takes only a few days), the possibility of building even in winter, as well
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as the lightness of the structure. Functional and flexible design gives users the ease and speed of any
reconstruction or modernization. Excellent thermal insulation saves on heat insulation of the building.

In conclusion, timber construction in Poland is becoming more and more popular, as having a unique
charm, seamlessly combining with the mountain landscape, green forests and fields.

2.1. Wood construction companies in Poland

The demand for wood and wood-based panels in the domestic construction industry increases

every year, but in-depth statistics would justify advisability of making investment decisions with regard to
obtaining relevant raw material, its processing deliberate and thorough timber processing.
In accordance to experts’ data from Research and Analysis Emmerson, the number of new residential
constructions of wood for 2010 is estimated between 1.5 and 2 thousand of units. The best time for this
kind of single-family housing was in years 2007 — 2008, when the number of completed homes clearly
exceeded 3 thousand. Recorded over the last two years, a decline can be explained rather the general
situation in the property market than reversal of the previous trend of gradual growth of interest in
wooden houses.

Timber construction technology is becoming an important building technology of the house and
public buildings, even though, unfortunately, some of them being the work result of more than 750
Polish companies dealing with the broad wooden construction, are provided for foreign customers. The
available data suggest, that 377 companies specializes in the construction of houses in the Canadian
system, 41 companies builds prefabricated houses production system, 207 companies specialize in log
houses technology and 127 limited companies build holiday cottages. There are also 11 companies
dealing with half-timbered structures. It is estimated that approximately 5 — 6% of the single-family
housing is implemented in technologies based on wood including also multifamily buildings with timber
frame, as well as sports halls and swimming pools. Based on the data of 27 companies belonging to the
the Wooden House Society in Poland results that in 2013 these companies began and ended with the
construction of 293 houses and 89 construction investment of buildings has been finished (its
construction began in 2012 and it was completed in 2014). In addition, in 2013, there was started the
construction of 109 buildings which were submitted to live at the beginning of 2014. In total, there are
491 buildings, carried out by the 27 companies belonging to Society [Stowarzyszenie Dom Drewniany,
in Polish: The Wooden House Society, 2015].

According to the Information Department of the Central Statistical Office in Poland, in the first
three quarters of 2013 there were completed 51 658 new residential buildings in the individual
construction, primarily in the single family housing including 222 buildings built with timber construction
technology applying and 3364 buildings including 1 house built in frame wooden technology [GUS,
2014].

According to the Centre for Timber Building, 750 of the mentioned companies involved in the
construction using timber technology perform each year about 4000 — 5000 of buildings in different
timber technologies. Approximately one company builds a minimum of six homes a year. Getting to
know the actual size of timber construction in Poland would be helpful if wholesalers, sawn milling plants
and State Forests. So far, it is assumed that since timber construction may be about 5.5% of total
completions homes, and the average area of such a house is 146 m2, is to realize these objects need
about 131 000 m3 of sawn timber, assuming that there is needed 0.2 m? per every m2 [Centrum
Budownictwa Drewnianego, in Polish: Centre for Timber Building, 2015].

2.2. Timber houses building methods known in Poland
Houses made of prefabricated wooden framework in Poland are still little known, while in the

United States, Germany and Canada are very popular. They have all the advantages of wooden houses
since the frameworks vary even shorter construction time. All the design elements are made in a
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factory. Ready walls with doors and windows come in a package for the construction site and there are
assembled. It is also prefabricated roof structure. In the final foundation of the house installation takes
several days. Interior finish lasts up to three months.

The other popular timber housing method is modular construction which is a method based on
highly advanced fabrication. Spatial home modules are prepared at factory. Such houses are the
easiest to install: folding almost completely finished parts look-like containers (with the floor, walls and
roof). The modules include: windows, doors, finished floors and installed sanitation. It shall be set on a
foundation with connected water, gas, electricity and connector seals. Installation of the house lasts one
day, and his finish a week or two.

The best-known method of building wooden houses in Poland is a light wood-frame technology.
This method of construction is widely used in the United States and Canada. House in the technology is
mounted directly on the construction site. The basis of its design is the wooden skeleton of the walls,
ceiling and roof set on a traditional foundation or foundation slab. A skeleton includes: boards or planks,
a layer of thermal insulation (mineral wool vapor barrier, wind isolation) and elements of electrical and
sanitary installations. The vapor barrier protects the structure and thermal insulation against excessive
exposure to water vapor that penetrates to the outside, that could cause moisture (it is placed inside of
the building). The interior of the house is finished with sheets of plasterboard. A very important element
is the quality of wood used for construction (it should be four sides planed wood, rounded at the corners
and dried in the kiln).

Log house system is the oldest way of building with wood in Poland. To build so-called logs
homes there are used balls with special grooves, which allowed for the sealing. Log home don’t need to
be warmed so log thickness at its thinnest point must be 20 cm. There are several building systems with
balls. The block (coronary) logs stacked on one another, properly profiled are connected to the tongue
and groove. The other system uses horizontal and vertical columns of balls, which is inserted into
horizontal notches balls.

2.3. Home users’ opinions on energy efficiency in the construction

In accordance with research findings of White Wallboard Material Producers Association "White
Walls” obtained within the study "Energy efficiency and economy", which was aimed at evaluation of
individual investors’ awareness measurement in the field of energy-saving solutions, in 54% of individual
investors opinion the energy savings are important factor for the choice of building materials. A higher
number of indications has been reached by the price (65.7%).

Investors rely on energy efficiency mainly due to the lower operating costs of the building in the
future (approximately 90% of respondents) [Millward Brown, 2014]. Investors largely show a working
knowledge of energy efficiency by choosing construction materials.

Approximately 44% of respondents draws attention to the real factors associated with this
aspect. As many as 82% had heard of the heat transfer coefficient, but only almost every second
investor is oriented, what a U-value will have his house walls. A large group of investors do not reach for
this knowledge, leaving the decision in the hands of the designer.

3. BARIERS FOR TIMBER CONSTRUCTION DEVELOPMENT IN POLAND

There are some barriers for timber construction development in Poland such as [Belle Maison,

2015]:
1. Mental barrier - a large number of Polish investors do not believe that a house with a wooden
structure may be characterized by long-term durability due to the absence of such houses in
Poland. Overall it is concluded that the house should be like "fortress" built on 100 or 200 years,

84



WoodEMA 2015 - Forest Products Society 2015, Dubrovnik, Croatia

although for such a long time can be changed styles and architectural and technological

capabilities.

2. Lack of education at schools of building about the timber construction. Only a few schools and
technical colleges treat wood construction as a proven technology. At many universities it
seems to be still treated as less important "building curiosity".

3. Depth deficit of the knowledge and experience of many professionals in the timber construction,
which causes problems both in the design phase and during construction. For a large number of
architects, contractors, or people with construction supervision, construction of wood-frame
building is limited to the installation of a wooden structure, without drill down for all the issues
this technology. Humidity and thermal issues or problems with the acoustics of the building are
completely unknown.

Deciding to build a timber house, unfortunately investors do not have too much choice with
regard to technology, which is not very widespread and requires extremely high accuracy and technical
culture. Therefore, the entire building should be ordered at the company which specializes in timber
housing.

4. The lack of native technical assembly criteria of realization and investment admission both for
buildings constructed in lightweight frame or prefabricated houses, as well as for log houses.
However, works go on the development of the necessary requirements.

5. There are no programs for timber home design. However, there are already more available
projects of finished wooden houses in the construction market. Majority of construction
companies implemented service offers its own design and redesign of the traditional house
project at WOODEN HOUSE.

4. CONCLUSIONS

Stereotypes about building of this type of houses result mainly from the fact that Polish
companies have yet very little experience in building of prefabricated houses and often incorrectly
produce it (using low quality of materials in inappropriate conditions of temperature and humidity) and
then badly assemble. Negative opinions about a group of companies are reflected on the entire sector
this type of services. Often people confuse the notion of a prefabricated building with frame construction
and hence the belief that homes should be so structurally weak as houses popular in the United States
(there is opinion in Poland that home should have strong construction with solid walls). Finnish modular
buildings looks completely different. Among the myths about wooden modular homes there can be also
found an opinion about its flammability.

Despite identified problems, timber construction in Poland is growing very quickly, what is
confirmed by growing number of contractors who do not complain about a lack of orders and the
increase of the timber construction houses. In comparison with nineties, there has been a huge
improvement in the house quality. Construction companies in caring for position in the market and its
own reputation train their employees and keep the technological regime.

Scientific institutions and certifying recognize the increasing role of timber buildings and also
contribute to a better quality enforcement through the development of standards which are in force in
Poland. Such an obligation forces Poland to join the European Union. The activities of organizations
promoting wood construction, media support and specialized research centers not only speeds up
timber construction advance, justifying its permanent place on Polish and European market.

85



WoodEMA 2015 - Forest Products Society 2015, Dubrovnik, Croatia

REFERENCES

Belle Maison, (2015): 5 gtéwnych problemdw polskiego budownictwa drewnianego, available at
www.domek.com.pl/5-glownych-problemow-polskiego-budownictwa-drewnianego/, 2015.

2. Centrum Budownictwa Drewnianego, in Polish: Centre for Timber Building, 2015.

3. Gold, S., Rubik, F., 2009: Consumer attitudes towards timber as a construction material and
towards timber frame houses-selected findings of a representative survey among the German
population. Journal of Cleaner Production 17: 303-309.

4. Holmstedt, I. (2015): OBALAMY MITY NA TEMAT DREWNIANYCH DOMOW
PREFABRYKOWANYCH, Finkomfort.

5. Humar, M., Pohleven, F., Amartey, S.A., Sentjurc, M., (2004): Efficacy of CCA and Tanalith E
treated pine fence to fungal decay after ten years in service. Wood Research 49(1): 13-20.

6. John, S., Perez, N., Buchanan, A.H., (2010): The carbon footprint of multi-story timber building
compared with conventional materials. World conference on timber engineering (WCTE 2010), 20-
24 Jun 2010, Riva del Garda, Italy, 9 pp.

7. Johnson, K., (1990): Timber bridge design, engineering and construction manual. 4th ed. Wheeler
Consolidated. St. Louse Park, MN, 1000 pp.

8. Kitek Kuzman, M., Gro$elj, P. (2012): WOOD AS A CONSTRUCTION MATERIAL: COMPARISON
OF DIFFERENT CONSTRUCTION TYPES FOR RESIDENTIAL BUILDING USING THE
ANALYTIC HIERARCHY PROCESS, WOOD RESEARCH, 57 (4): 2012, 591-600.

9. Kitek Kuzman, M., Medved, S., Vratu$a, S. (2010): EVALUATION OF SLOVENIAN
CONTEMPORARY TIMBER CONSTRUCTION, Drewno. Pr. Nauk. Donies. Komunik. 2010, vol.
53, nr 183

10. Medved, S. (2008): Wood based products and climate changes. In: Acker J. van (ed.); An
European wood processing strategy: future resources matching products and innovations; May
30th and June 2nd-3rd 2008, Milan, Italy. Milan, Ghent University, Universita degli studi di Firenze,
127-134

11. Millward Brown, (2014): Energooszczedno$¢ i ekonomia (in Polish: Energy efficiency and
economy), Wallboard Material Producers Association "White Walls”, Warszawa.

12. Oblak, L. (2007): Environment - friendly economic development in enterprise. At: Marketing and
trade 2007 — The influence of globalization on foreign trade policy, Zbornik z medzinarodnej
vedeckej konferencie, Zvolen, november, 2007, Zvolen, Technicka univerzita vo Zvolene, 233-237

13. Research and Analysis Emmerson, 2008 - 2010.

14. Stowarzyszenie Dom Drewniany, in Polish: The Wooden House Society, 2015.

Authors:

Drinz. Renata Stasiak-Betlejewska, Prof. n. techn. i n. ekonom. dr hab. inz. Stanistaw Borkowski,
Institute of Production Engineering, Faculty of Management, Czestochowa University of Technology,
Czestochowa, POLAND

86



WoodEMA 2015 - Forest Products Society 2015, Dubrovnik, Croatia

ENERGY-EFFICIENT TIMBER BUILDINGS

Manja Kitek Kuzman, Martina Zbasnik-Senegaénik

ABSTRACT

The choice of materials for a building with high energy efficiency becomes much more important
and strategies for reducing the use of primary energy for the production of materials and components
becomes key. The positive trend towards wooden construction is dictated by international guidelines,
where a wooden building is an important starting point, not only for low-energy, but also low-emission
building with exceptional health and safety aspects. In Europe, the most comprehensive and widely
used is a concept of ultra-low energy house, more precisely, the passive house concept.

Most Slovenian buildings combine contemporary styling with a degree of energy efficiency that
comes close to passive house standards. It is widely recognised that the Slovenian construction industry
is relatively advanced in the field of low energy buildings. In the light of the growing importance of
energy-efficient building methods, it could be said that timber passive house would play an increasingly
important role in the future.

Key words: timber construction, energy efficiency, passive house, sustainable development;-Slevenia-

1. INTRODUCTION

Timber as a material for load bearing construction represents a future challenge for residential
and public buildings. Being a natural raw material, timber represents one of the best choices for energy
efficient construction since it also functions as a material with good thermal properties if compared to
other construction materials. In addition, it plays an important role in reduction of the CO2 emissions
(Natterer, 2009), has good mechanical properties and ensures a comfortable indoor living climate.
Timber construction has better thermal properties than conventional brick or concrete construction
methods, even with smaller wall thickness. Considering the growing importance of energy-efficient
building methods, timber construction will play an increasingly important role in the future.

The dominating methods of timber construction in Slovenia include a timber-frame construction,
balloon and massive construction (Figure 1).

| - = | _u i =
Figure 1. Panel construction, Wood frame construction, Solid wood construction

Currently, most Slovenian companies offer houses with timber-frame construction. Timber panel
construction has had its own production in Slovenia for more than 35 years. Over the past thirty years,
timber construction has undergone major changes. The most important (Zegarac Leskova and Premrov,
2013) are the following introduced changes: transition from on-site construction to prefabrication in a
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factory, transition from elementary measures to modular building and development from a single-panel
to a macro-panel wall prefabricated panel system. All of these greatly improve the speed of building.

In timber-frame buildings the basic vertical load bearing elements are panel walls consisting of
load bearing timber frames and sheathing boards. Dependant on the wall dimensions, one can
distinguish between single-panel and macro-panel wall systems. The single-panel was based on the
individual smaller elements in dimensions of 1.30 m (1.25 m) x 2.5 m to 2.65 m (Figure 2a). The height
of the wall elements was meeting the height of the floor and the length of the ceiling elements the span
of the bridged field. The macro-panel system was developed from the single-panel system in the last
two decades and represents an important milestone in panel timber frame building. The aim of the
system is that whole wall assemblies, including windows and doors, are totally constructed in a
horizontal plane in a factory from where they are transported to the building-site. Prefabricated timber-
frame walls as main vertical bearing capacity elements, of usually typical dimensions with a width of
1.250 m and a height of 2.5-2,6 m, are composed of a timber frame and sheets of board-material fixed
by mechanical fasteners, usually staples, to one or both sides of the timber frame (Figure 2c).

Between the timber studs and girders a thermal insulation material is inserted the thickness of
which depends on the type of external wall. Composition of wall elements is in detail presented in Table
1 (Premrov and Zegarac L., 2013).

a.) b.) c.)

||
:
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Figure 2. a.) Single-panel system (TFCL2); b.) Renovated single-panel system (TFCL 3), c.) Timber-
frame wall element with I-studs (TF 3).

Table 1. Composition of analysed macro-panel (TF 3) and single-panel (TFCL 2, 3) timber-frame wall
elements.

TF TFCL 2 TFCL 3 - renovation
material d[mm] material d[mm] material d[mm]
rough coating 10 wooden planks 22 rough coating 10
wood fibreboard 60 / / mineral wool 40
/ / TSS*** Jopen air gaps / 0.5 gypsum fibreboard 15
TSS*** Jopen air gaps / TF* | 20
cellulose fibre / TF* 360 bitumen sheet cardboard / 0.5 mineral wool / TF* 100
mineral wool / TF* 80
0SB** 15 aluminium foil aluminium foil
particleboard 13 particleboard 13
gypsum plasterboard 125 gypsum plasterboard 10 gypsum plasterboard 10
total thickness [mm] 457.5 total thickness [mm] 146 total thickness [mm] 188
Uwai—value [W/(m2K)] 0.102 Uwai—value [W/(m2K)] 0.48 Uwai—value [W/(mzK)] 0.30

*timber frame, **oriented strand board, ***timber sub-structure.

Because of the reduction of energy losses in the newly built residential objects, the first
measure introduced by the producers was gradual reduction of the thermal transmittance of the external
wall elements, resulting in the increase of the timber-frame wall elements thickness, thus enabling
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thicker thermal insulation instalment. Detailed composition of the older single panel external wall
elements construction, as well as newer macro-panel system, are explicitly presented in the Table 1,
with additional graphic presentation in Figure 2.

Therefore, all prefabricated timber framed objects set up before the year 1992 are considered
as a fund needing energy efficient renovation till the year 2020. The latter refers to the wide-ranging
package on climate change adopted by European Union, the overall 20-20-20 targets, which are binding
for buildings as well. Therefore, energy performance of existing buildings has to be improved through a
complex process of energy efficient renovation, likewise the sustainable new construction of energy-
efficient buildings with the use of renewables has to be performed.

2. ENERGY-EFFICIENT BUILDINGS

Researching energy efficiency of buildings is not a matter of the last decade only, since the first
intensive studies related to energy and buildings were already carried out in the seventies and eighties
of the last century. Many studies focusing on the research of specific parameters influencing energy
performance of buildings, such as Johnson et.al. (1984) and Steadman and Brown (1987) have been
performed since then. From the existing research findings we summarize that the process of defining
the optimal model of a building is very complex. The most important parameters influencing energy-
performance of buildings are: location of the building and climate data for the specific location,
orientation of the building, properties of installed materials, such as timber, glass, insulation, boards etc.,
building design (shape factor, length-to-width ratio, window-to-wall area ratio, building’s envelope
properties, windows properties), selection of active technical systems. According to the Slovene
legislative framework, particularly to the Energy Act, the system of energy performance certification is
defined in Rules on the methodology of construction and issuance of building energy certificates (2009).
On the basis of rules, the classification of energy-efficient houses was carried (Table 2).

Table 2. Classification of energy-efficient houses on the basis of “Rules on the methodology of
construction and issuance of building energy certificates”.

Degree /
Classification in Generally used Variation of execution Qn*
accordance with the | classification in practice (kWh/m2a)
rules
minimal requirements for classical prefabricated construction, conventional
Class C heating system, contemporary windows (doors), no | 35— 50 (60)

low-energy house N
9y central ventilation system

thermally improved building envelope
Class B2 low-energy house conventional heating system, contemporary 25-35
windows (doors), central ventilation system

thermally improved building envelope + HRV** +

Class B very low-gnergy house improved U-value of windows (doors) 15-25
. additionallythermally improved building envelope + B

Class A2 passive house HRV + improved U-value of windows (doors) 10-15

Class A1 passive house additionally thermally improved building envelope + <10

HRV + improved U-value of windows (doors)

* specific annual heating demand, **heat recovery ventilation
Table clearly shows that energy efficient objects can be constructed only by adequate

combination of external envelope efficient insulation and high quality glazing installation. Respecting
climate change conditions and the subsequent European directions related to energy performance of
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buildings, which are forcing the building industry into constructing a nearly zero energy house by 2020,
searching for the optimal model of an energy-efficient house has therefore become of major importance.

2.1 Passive house

In Europe, the most comprehensive and widely used concept of ultra-low energy, more
precisely, the passive house concept was developed by Dr. Wolfgang Feist of the Passive House
Institute (Feist, 1998, Galvin and Sunikka-Blank, 2012). It sets forth the maximum permissible energy
consumption for the heating of the building and limits the total primary energy consumption. In its
essence, it is an upgrade of the low-energy house standard. Passive houses are buildings that ensure a
comfortable in-door climate during summer and winter without requiring a conventional heat distribution
system (Feist, 1998). The passive house standard means that the space heating peak load should not
exceed 10 W/m2 living area in order to use supply air heating. The resulting space heating demand will
approximately be 15 kWh/m2 but will vary depending on climate (Feist, 2005). The term ‘passive house’
refers to a construction standard that can be met through a variety of technologies, designs and
materials such as solid (masonry, concrete, and aerated concrete) and wood structures.

The following considerations are particularly important when choosing the material and the
construction type: the construction type should be standardized; the construction system should be
based on natural and environmentally-friendly materials; the thermal envelope should meet the
standards of a passive house; the construction should be wind-tight, airtight and diffusion open.

In order to design and implement a high-quality passive house project, attention should be paid
to the materials used. The choice depends on personal preferences, in particular on the cost. There is a
growing movement especially in Germany, Austria and Switzerland to build passive houses that are
based on energy conservation measures and an efficient mechanical ventilation system with heat
recovery. Over the past few years, the number of different types passive houses (Figure 3) has been
seen a continuous increase in Europe.

':~_ -
Figure 3: Different types of passive houses: a) Single family passive house; b) Multy storey timber frame
passive house; c) Industrial building. Passive houses built in Slovenia: d) Commercial building built
(Ekoprodukt d.0.0.); e) Kindergarten (Jelovica d.d.); f) Single-family house (Marles hise Maribor d.0.0.)
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The greatest challenge facing civil engineers, wood science and technology engineers and
architects today is how mitigate and adapt to climate change. They have recently focused their efforts
on finding environmentally-friendly solutions and construction methods that bolster energy efficiency and
thus reduce the environmental burden. The choice of a construction material is one of the most
important decision with long-term consequences for the owner of the building (Johnson, 1990). The
analysis by Kitek Kuzman et al. (2013) showed that wood as a renewable raw material is one of the best
choices for energy-efficient construction because it is also a good thermal insulator, has good
mechanical properties, and ensures a comfortable indoor climate.

2.1.1. Certificates

In recent decades several methodologies have been developed to assess the quality of
buildings: in the UK there is BREEAM (BRE Environmental Assessment Method) in France HQE (Haute
Qualite Environmentale), the USA has LEED (Leadership in Energy and Environmental Design),
Germany has DGNB (Deutsche Gesselschaft fiir Nachhaltiges Bauen) and so on. These certificates
demonstrate the environmental and energy indicators of buildings, as well as the economic, socio-
cultural and technical aspects of construction. For those buildings in the highest energy class, for
instance passive houses, special systems of certification have been developed: in Switzerland the
Minergie P and in Germany the Passive House Certificate. In some countries (Germany, Austria and
Switzerland), the two certificates are the basis for allocating subsidies for passive houses. Within the
profession they are highly valued — as a good promotional tool representing a market advantage.

In the Slovenian market there are already a large number of components bearing the Passive
House Certificate. Components with this certificate are most commonly manufactured by large foreign
firms that have representatives in Slovenia, but also by a number of Slovenian firms that is growing
each year. Currently there are few houses in Slovenia built with the Passive House Certificate and with
the Minergie P certificate.

3. CONCLUSION

Energy efficiency is essential in the efforts to achieve a 20% reduction of primary power
consumption by 2020. It is widely recognized that the potential of energy saving in buildings is large.
Considering the tendencies of energy production and price, it is becoming urgent to reduce energy
consumption in buildings. Most Slovenian buildings combine contemporary styling with a degree of
energy efficiency that comes close to passive house standards. It is widely recognised that the
Slovenian construction industry is advanced in the field of low energy buildings. In the light of the
growing importance of energy-efficient building methods, it could be said that timber passive house
would play an increasingly important role in the future.
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TECHNICAL, ECONOMIC AND SOCIAL ASPECTS OF PREFABRICATED
(MODULAR) WOODEN HOUSE CONSTRUCTION

Renata Stasiak-Betlejewska, Stanistaw Borkowski

ABSTRACT

The current practices in the construction industry are labour-intensive and surrounded by
significant risks associated with market, site and weather conditions. In addition, the construction
industry has been criticised for lower productivity relative to other US industries in the last forty years.
There are needed efficient improvements with respect to time, cost and quality. As it was confirmed by
producers and investors, modular construction moves the construction site to manufacturing facility for a
major part of the building and, in this way, improves its predictability, increases productivity, and
reduces risks inherent in construction. Modular buildings also generate great cost savings opportunities
as a result of compressed construction schedules. It is energy efficient solution characterized by high
quality houses resulted from environment-friendly materials processing in the well controlled factory-
environment. In a paper there are enumerated technical, economic and social benefits that result from
prefabricated construction connected with construction investment process realization by designers,
investors, producers.

Key words: sustainable development, prefabricated house, construction investment, energy efficiency

1. INTRODUCTION

Contemporary construction, especially in accordance to energy efficiency policy, is focused on
the choice of construction materials and technologies following issues of the sustainable development
idea understood as continuous improvement of life quality and well-being of present and future
generations. The concept of "sustainable development" refers to the process of development, which,
striving to fully meet needs of the present generation, doesn't reduce the potential of future generations
[Report of the World Commission, 1987].

There are three groups of aspects classified within sustainable development in the construction industry:
environmental, social and economic. Environmental aspects (in particular those related to carbon
dioxide emissions and primary energy demand) have been the subject of both a wide range of scientific
studies as well as standardization work. Social and economic aspects have been so far, due to
difficulties in establishing clearly definable and quantifiable indicators, the object of less interest to the
world of science and technology [Stasiak-Betlejewska, 2015].

In the construction investment designers and builders pay particular attention to applied construction
materials which have a great influence on the building quality that meet so current technical
requirements as clients (investors) needs including their health safety and economical efficiency. It is
also confirmed, that the quality of materials for the house walls construction affects the value of building.
In view of the above, a choice of construction material and technology is defined by issues related with
sustainable development in accordance to regulations and industry requirements including available
solutions.

Wood is one of the most popular material currently used in residential construction where energy saving
technologies and economic efficiency are related to designers/producers/builders/clients capabilities.
Wood is a natural construction material (due to the origin and type of material). It is the oldest building
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material, which is obtained from coniferous trees (pine, spruce, fir) and hardwood (oak, ash, beech, elm,
alder, birch and hornbeam) [Stasiak-Betlejewska, 2013].

Wood carries some other benefits that make it an excellent candidate for use in a wide array of
construction projects. Wood, as the construction material, is light in proportion to its tensile strength and
has remarkably strong qualities for heavy-duty building materials such as structural beams. It is also
characterized as the environmental friendly material that is safe for users with regard to CO. emission
and its pests’ resistance. In terms of economic aspect, wood is often considered to be the cheapest and
best approach for small housing structures [Borkowski, Stasiak-Betlejewska, 2014].

In the educational system in the United States, wood as a construction material receives scant attention
in the training programmes for architects and engineers. Without an understanding of the attributes and
basic characteristics of wood, it cannot be used effectively [Liska, 2015].

2. CONSTRUCTIONS TYPES

Construction of houses varies significantly between Europe and North America. European
houses are typically built with masonry, while North American houses are usually made of wood. A
tradition of construction has developed in North America what results from the fact that this country
possesses large area of forests used mainly as the primary construction material. By contrast and the
law of supply and demand, European wood prices are significantly higher than they are in North
America. There is also a tradition of construction in Europe which involves masonry, and which goes
back several hundred (even thousands) of years [Azari, Javanifard, Markert, Strobel, Yap 2013].
Construction types in Europe differ from construction types in America within factors such as: materials
type, building structure and technology applied in the construction investment. Economics motivates
designers and builders to select energy-efficient solutions. Research indicates that for 54% of Polish
clients/investors, energy savings is an important factor in the building materials choosing [Energy
efficiency and economy, 2014].

There are various types of building construction systems that can be met in European and American
countries. Differences are related to cultural expectations, lifestyle and attitudes of European and
American inhabitants [Kitek Kuzman, et al. 2012].

There is no single system of building construction classification and it is believed that such a
classification was relative to the user/producer and varied from one to another, usually based on the
choice of construction technology. Based on this, there are determined four systems known as the main
structural and enveloping materials of the building: timber, steel, cast in-situ concrete, and precast
concrete systems. There was also suggested that for further classification, the geometric configuration
of the components of the building’s mainframe could be used as follows: linear or skeletal system
(beams and columns); planar panel) system; and three-dimensional (box) [Warszawski, 1999]. Wood
framed construction is widely used for residential and low-rise structures and the light wood framed
construction is one of the most popular types of building methods for homes in the United States and
some parts of Europe. This kind of construction allows quick construction investment realization with no
heavy tools or equipment. It is able to adapt itself to any geometric shape, and can be clad with a variety
of materials. There are a huge variety of products and systems tailored to this type of construction
[http://www.understandconstruction.com/].

3. RESEARCH OBJECT - PREFABRICATION TECHNOLOGY

Several studies indicate that the definition of prefabrication is as widely varied as its terms of
reference. It could either be classified under IBS (Industrial Building System) or modularization, or
defined independently. According to Haas et al. (2000), the various definitions which exist are subjective
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to time, industry and the purpose of the study as there is no organization monitoring the progression of
these technologies, besides the Manufactured Housing Institute for the residential sector. In addition,
several terms are used interchangeably in reference to prefabrication (depend on the user’s philosophy
and understanding and also varies from country to country). The associated terms are defined briefly
below, in order to gain an understanding of the fundamentals of prefabrication [Okodi-lyah, 2012]:

— Modularization defined as the off-site construction of a whole system prior to its transportation
to the site of construction. The modules may often be required to be broken down into smaller
sizes for ease of transportation. Modularization usually involves more than one trade.

— Prefabrication that involves a single skill or trade and is generally defined as a production
process, which normally takes place at a specialized factory where different materials are
combined to form the component of an end-product. As long as the component is manufactured
at a factory and is not a whole system, it is regarded as prefabricated.

— Preassembly as the combination of various materials and prefabricated components at a
separate facility before installation as a single unit. This installation is carried out similar to the
process of modularization in which the manufactured components are assembled close to the
site, followed by on-site instalment. Commonly regarded as a combination of modularization
and prefabrication, preassembly usually involves works from various crafts and parts of different
systems.

— Industrialization that refers to an inclusion of all three aforementioned categories of offsite
construction. Industrialization is based on the concept of manufacturing and is defined as the
procurement of technology, equipment and facilities in order to increase productivity, reduce
manual labour and improve production quality.

According to Kok (2010) definition, prefabricated home is one having walls, partitions, floors,
ceiling and roof composed of sections of panels varying in size which have been fabricated in a factory
prior to erection on the building foundation. According to the definitions above, the general perception is
that prefabrication is a process that primarily occurs in a factory or facility (factory); in other words,
anywhere but on the actual site of construction. However, prefabrication is not limited to a factory or an
offsite location. The manufacture of components can be carried out at the actual site of construction or
in close proximity [Okodi-lyah, 2012].

Types of prefabrication approaches that can be used include: volumetric systems, partial modularization
of components, prefabrication of elements of the construction. Modularization or modular design has
been described as the key to prefabrication [Mass Housing Design Principles and Prototypes. Open
Architecture and Modular Design]. Modular design refers to construction using standardised units or
standardised dimensions. Modular buildings do not have to be built using prefabrication techniques, but
they are usually involved. Frame construction is one route for introducing prefabricated elements into
the construction process, and timber frame in particular is an approach which has continued to have a
presence in the UK construction industry [Phillipson, 2001].

Prefabricated housing is defined as the manufacture of whole houses or significant housing
components, offsite in a factory setting prior to installation or assembly onsite. This is a promising
innovation with a clear relationship to more environmentally friendly building practices [Hampson,
Brandon, 2004].

Prefabrication for the first time in the history of construction has been indicated as the needs of Arabian
and Australian Aborigines for moveable/mobile dwellings. According to historical records, the first ever
prefabricated building noted as wooden panellized house was indicated in 1624 in Britain and it was
reassembled later on in the United States. An early example of prefabrication/modularization use can be
found in Britain’s Great Exhibition of 1851, featuring a building called the Crystal Palace. However, this
production method became unacceptable in Western Europe as the people became more interested in
variety and freedom of choice. Thus, prefabrication was slowly discarded. While Europe’s closed system
prevented interchange ability, the desire of builders in the United States for independence led to the
evolution of the Open System. This system required considerable coordination for efficient integration of
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building components from different suppliers [Okodi-lyah, 2012]. It should be noted that CEI Bois report
on European’s perceptions of wood noted that [Indufor, 2004]:

— Consumers and building professionals perceived wood as natural, renewable, economical to
use, and acoustic material. But wood is not perceived as strong, durable, modern, and fire
proof.

— Wood promotion campaigns, e.g. in UK and Austria, have demonstrated that perceptions of
wood can be changed both among consumers and building professionals.

— Compared to the late 1980s and early 1990s the environmental tension around forestry and
wood industry has reduced, but trade and legal issues have become more pronounced.
Germany has the largest industrial demand for wood construction products in European Union (about
15% in 2006) [CBI, 2008a]. In the United Kingdom (UK), 12% of the land area is —i.e. 3 million hectares
— is covered with forests. There is potential for increased domestic supply of wood to meet an increased
demand for wood construction because (in 2005) annual felling of wood is about 10 million m3 over bark
and the annual increment is about 21 million m3 [Eurostat, 2008]. Sweden’s industrial demand for wood

and wood products was 65 million m3 in 2006, which was second highest in the EU [CBI, 2008b].
Recent achievements within the prefabrication/modularization are connected with innovations
concerning processes and materials development towards building higher quality complex facility types.
Prefabrication has became recently more widely recognized as a resource — efficient and greener
construction process (example of Fort Sam Military Barracks in San Antonia, Texas, that are on track to
meet LEED Silver certification due to reduced material waste and pollution and increased use of
recycled materials [National Research Council of the National Academies, 2009].

4, BENEFITS OF PREFBRICATION - DISCUSSION

Generally, benefits of prefabrication applying are mainly connected with costs’ reduction. Its
productivity is relatively high since time of the construction investment and labor conditions are save for
the construction investment. Polat (2010) and Pheng and Hui (1999) endorse the implementation of
prefabrication based on the results of research and studies carried out to determine the true benefits of
prefabrication over traditional construction methods.

4.1. Economic benefits

Increased use of wood for building construction may have economic benefits [Stone and Stone,
2000; Boverket, 2006]. Wooden buildings can be produced faster than a concrete building because
there are no wet trades and trades can work independently although they need to work in sequence.
Furthermore, wood is a light weight material which makes it easy to handle and the foundation cost
could be low. An increase in production of wooden buildings will increase demand for value addend
wood products, with a potential to generate employment in wood products industry often located in rural
areas [Krushna and Gustavsson, 2009].
Following benefits provided by prefabrication in comparison to conventional construction there were
noted: improved quality, increased construction time by 50%, waste reductions of 70%; up to 10%
savings in project capital costs, and the advantage of JIT delivery to the site. Conclusions on research
findings within prefabrication’s benefits concern mostly short time of the construction investment, high
quality (within the production process), transportation costs, environmentally good practice, reduction of
labour involvement, level of the construction safety (safety solution for earthquake areas), economy of
scale with regard to production demand.
Cost savings identified in the prefabrication are related to preliminary stage of the construction and ROI
indicator including the construction schedule predictability. According to research survey results, site
preliminaries are typically estimated to range between 8% and 15% of the overall construction cost. It is
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known that prefabrication provides 50% savings in time which in turn leads to a beneficial proportionate
savings in the cost of these preliminaries. Although dependent on the type of operation, at the least, the
client earns savings on the charged interest on land cost and mean construction cost over the shortened
construction time. At the most, the client benefits from the early earning potential of the structure due to
early operation [Okodi-lyah, 2012].

Economy of scale is the other important aspect of prefabrication since factory production is related to
benefits of speed and quality. Design stage at construction investment is strictly connected with costs
optimization what results also in waste reduction. It can also appeal to home builders who participate in
green building certification programs because the most popular of these programs give points for
minimizing waste [Salant, 2008]. Time is the next category linked with economic aspects of
prefabrication because of products delivery which is faster than traditional one. There can be noted Just
in Time concept since the production and delivery of the right quantity with right quality level [Chan,
Chan and Kung, 2004].

4.2. Technical benefits

Prefabrication is connected with a high quality of performance within the production and work
conditions because of the quality control supported on every production stage and at the construction
site. According to Rogan, Lawson and Bates-Brkljac (2000), since quality is a highly critical issue to
clients in their concern for the post-construction operation of their finished buildings, the implementation
of prefabrication system means pre-installation trials of products can be carried out to ensure quality
and client satisfaction. The high quality of prefabrication is also reached by applying information
technology what result in the production processes automation including design process. It is identified
as aimed on Toyota’s lean production paradigm related to the production on demand. Due to that fact,
the assumptions of prefabrication are following: production costs reduction, waste limiting through Just
in Time application, high level of customization.

Crucial role of the prefabrication is connected with the sustainable development idea within the
European energy saving policy. Modular wooden construction supports energy saving properties by
using: treenail and avoiding using nails (which can be thermal bridges), avoiding bonding elements that
requires chemical substances (environmentally friendly solution) and supporting construction durability.
Wooden prefabricated buildings are characterized mostly with reducing thermal bridging effect through
applying wooden connections of wooden elements in the entire construction. Modular systems are
driving value of heat escape down to approximately 5% of the wall area. A characteristic feature of
prefabricated houses offered by one of the Polish wood construction company Wolf System is an
excellent thermal performance (the prefabrication element Ultra-Thermo-Mega-Wand reaches U
parameter = 0.14 W/m2K). Importantly, to minimize the amount of heat escaping outside the building,
reduced the operating costs of such houses by 40-60% compared to traditional buildings. This reduction
relates primarily heating bills.

The other technical aspect that reflects ecological dimension of prefabrication/modularization is use of
renewable natural resources what is safety for natural environment of the construction site. It is
ecological investment since prefabrication doesn’t pollute the environment and doesn’t affects the
human health.

4.3. Social benefits
The perception of prefabricated technology is much worse than that of conventional technology
in Poland even it does have its advantages. The prospect of sustainable development that is being

achieved from year to year in countries of the European Union may contribute to a growth of interest in
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prefabricated construction systems, but the main road to success for prefabrication is a reliable
construction company that can boast knowledge of technology and capable performance of services.
The pace of life and the search for comfortable and convenient decision-making solutions conclusively
speak in favour of prefabrication technology systems. The time required to build a ready-made house
from prefabricates is only several days [Radziszewska-Zielina, Glen, 2014].
According to report of McGraw-Hill Construction, only 40% of all contractors consider their capabilities in
the prefabrication and modular construction as a part of their company’s strategic initiative. Although the
use of prefabrication for some project assemblies is not new, the amount of use and the move in some
sectors to using more modular construction in a multitrade environment are growing trends. There are a
few of the driving forces that include [Bernstein, 2011]:

— the constant pressure to lower price,

— the need to achieve a competitive edge in markets increasingly calling for the use of

prefabrication and modularization, i.e., hospitals, hospitality, education,

— the lack of, or impending lack of, skilled construction labor,

— the need to increase productivity.
Research report also indicated that the level of prefabrication technology use is expected since the
number of market players using this technology on over 50% of construction projects in 2013 (there was
37% in 2009). Contractor non-users expect to engage in prefabrication/modularization at much higher
levels than their industry counterparts—23% report they will use it on over 25% of projects by 2013,
compared to much lower percentages in 2009.

5. CONCLUSIONS

Contemporary wood construction industry is strictly linked with the sustainable development
idea. One of the most popular wood construction technology is prefabricated construction that becomes
more popular material because of its properties and comfort comparing with traditional construction
materials. Modular houses prefabricated, manufactured in a factory, constitutes an alternative to
traditional methods of a house building. Technology has been present on a construction market for
years, but recently it has began to be noticed and attractive for investors who appreciate time of
construction realization. It result from the set of benefits reached by prefabrication as an alternative
solution for the traditional construction. There is only observed a lack of the consumers’ awareness on
the high efficiency of the mentioned technology within the economy. It has a great influence not only on
the life economy, but also affects the construction innovativeness as a reply on the technological
progress within the material advance.
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THE CONCEPT OF FACILITY MANAGEMENT IN THE FOCUS OF
ENERGY EFFECTIVE HOUSES

Marek Potkany

ABSTRACT

Facility management is an effective form of outreach business management which aims to
provide relevant, cost-effective services to support the main business processes and allow them to
optimize. With the continual increase of world population energy consumption is growing continually as
well and in parallel there is an increase in CO2 emissions. The most suitable solution means building
houses with low energy demands which do not harm the environment. There exist several types of
buildings which actively cope with the requirements of minimising the energy consumption of their
operations. These buildings are understood as so called energy effective houses. The aim of the article
is to present possibilities of the influence of facility management in the preparatory phase of investment
process focused on construction of energy effective building itself.

Key words: facility management, energy effective houses, life cycle of building

1. INTRODUCTION

A basic need and desire of every responsible man is to provide for own housing. Lately, the
countryside perks with building activity and we can an increased interest in building family houses.
A worldwide increase of population causes an increase in energy consumption which simultaneously
increases CO2 emissions. Buildings consume during 40% of total energy, while their operation to
heat/cool makes up 60% - 70% of the portion with the production 1/3 of the world production of CO2.
Construction of ecological houses with low energy demands is a preferred, solution. Building industry
can contribute in this way more than any other industry to better management of limited resources,
energy saving and dowering emissions. The only renewable raw material we have in Slovakia is wood.
We are the fourth most forested country of Europe, but at the production of round timber more than ¥ of
it is exported. (according to Green Report 2014, e.g. in 2013 we exported up to 2,58 m m3 of round
wood representing 35% of its production). A partial solution may be to support building energy efficient
houses based on wood which guarantee savings on heat, ecology of their production and further use.
A good example might be northern countries with a great market share of wooden houses production,
so they are the countries where is historical ecology awareness (Germany, Austria). There is also
a growing trend in wooden houses production.

Facility management is a term which is closely associated with building management. More
broadly, facility management should not only be understood as general building management connected
with everyday building operation but it should also include long term planning and focus on its users.
This should already be essential in the preparatory phase of investment process focused on
construction of building itself.

2. MATERIAL AND METHODS
There exist several types of buildings which actively cope with the requirements of minimising

the energy consumption of their operations. Globally these are understood as so called energy effective
houses, which include low energy houses, energy passive houses, energy self-sufficient houses,
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energy independent -autarkic houses as well as plus energy houses. In this article we will closely focus
only on low energy and energy passive houses. Division of these buildings according to heat
consumption is presented in Figure 1.

older buildings

present conditions

low energy houses

passive houses
energy self — sufficient houses
250 180 150 io % "s s
[}
Figure 1. Division of buildings according to heat consumption (kWh/m2/per annum)
Source: [online] http://www.modernerodinnedomy.sk/archives/684

Tywoniak (2010) states that, low energy houses are according to the TNI 730329 standard
those buildings which, heat consumption is maximum up to 50 kWh/m2, no matter what the shape of the
building is. This criteria is more reasonable when a building has more compact shape rather than too
structured one. Other criteria of energy effective houses are also recommended, but not precisely stated
— the basis represents mainly the conceptual approach. The most important seem to be the following:
temperature insulation standard and non-breathability of construction envelope, lowering the influence
of thermal bridges, increased solar profits, controlled ventilation with heat recovery, usage of renewable
energy sources and active (usually low temperature) heating system.

Higher development level of low energy house is an energy passive house which is known for
even lower energy consumption and its need for heat will not exceed according to the TNI 730329
standard 15 kWh/mz2. This parameter most frequently interpreted on the contrary to low energy house is
the only one of the most demanding requirements. Central principle of energy passive house is such
a significant reduction of heat losses from buildings that traditional heating method is not necessary.
Energy passive house counts for basic and usually the only source of externally supplied heat even
during the coldest time of year representing a small amount of residual heat demand® for air heating
supplied by the system of controlled ventilation. A passive house is in principle an advanced low energy
house. A passive house is a building in which comfortable room temperature both in winter and summer
can be achieved without conventional heating and cooling systems. There is no need of conventional
heating with the use of furnace and heaters, fuel storage, chimney and gas connection. This type of
house is designed in such a way that comfortable room temperature can be achieved by passive energy
sources. These include delivery of sun heat through windows, heat radiation from household appliances
and its residents. Heat consumption is so low, that such a house is, with the exception of few days of
heavy frosts, self-sufficient and needs no extra or permanent heating. To cover the period of heavy
frosts, only appliances with the capacity of approximately 4- 5 kW are fully sufficient. Energy
performance of buildings present figure 2.

Energy-self-sufficient buildings are nowadays designed on the technological basis typical for
passive houses. Suitable combination of house location, its direction, use of surrounding energy
sources by heat pumps, application of solar power collectors and installation of high quality air-
conditioning with reverse heat acquisition and controlled ventilation can lower the consumption of an
energy self-sufficient house below the level of 5 kWh/m2,
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Figure 2. Energy performance of buildings
Source: [online] http://www.encerti.eu/termovizia/p0/n84

3. THE BENEFITS OF ENERGY EFFICIENT HOUSES

Wood as a material has excellent properties, namely mechanical, physical or even aesthetic,
can be excellently machined and it is as a material by all means the most pleasant to touch. It also
smells good and it is an excellent heat insulating material which can regulate humidity within its
environment. In comparison with other building materials wooden buildings used in building industry
have excellent heat insulation properties. Creation of building mould is not possible as well as the
presence of allergic substances. Humans have naturally a positive connection with wood as such.
Wood processing for building purposes itself saves energy, as well as its deconstruction is a low energy
and ecologically non demanding process without any harm to the environment.

Good quality wooden buildings have a possibility to regulate interior moisture due to the
balanced moisture of wood itself. These can keep an optimum climate in the air so that in the period of
increased moisture the wood accepts it and on the other hand when it is dry, it gives the moisture back
to the environment. Due to its construction and design, sandwich construction, it has also good acoustic
properties, muffle noise, its absorption by the surface on the bases of wood or wood fibres. Wood is
also good insulation material with low natural radiation. At certain level of residual moisture (mostly
reaching about 10 %), wood has a low electro static conductivity. That means that it can conduct the
charge of electric field from a person or from a building. Because of its sandwich construction which
fundamental part is putting materials with various densities in layers offers also a very good fire
protection. One of the advantages of wooden buildings belong also wood properties such as elasticity.
Natural texture, its colour and smell influence human senses in a very positive way.

Frequent reasons for production of energy effective houses as wooden buildings are also their
advantages when compared with classic silicate (brick) buildings. On the bases of the study presented
by the company Atrium we can say that environmental asset of good quality wooden building in
comparison with heavy silicate construction lies except significant use of wood and wood fibre materials
as arenewable recourse especially in saving of its total weight and related production and
transportation costs as well as the influence on the environment. The comparison is presented in the
following table 1:
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Table 1. Comparison criteria of silicate and low energy fabricated houses

Comparison criteria Silicate (brick) building Low enel;gy h_ouse (wood
uilding)
Ground plan dimension 96.76 m? 95.35 m?
Interior utility area 80.76 m? 84.15 m?
Wall thickness 40 cm 28 cm
U- value of building shell 0.53 W /(m2K) 0.22 W /[(m?2 K)
Yearly heat consumption and heating 13, 500 kWh 5, 400 kWh
Weight of building material 115t 17t
Consumption of energy for production 253, 760 kWh 120, 080 kWh
Equivalent CO2 23.7 CO? ekv 9.1 CO% ekv

Source : [online] http://www.atrium-sk.sk/images/pdf/Atrium_speci_2014_web.pdf

The most significant differences when compared with classic silicate buildings and at the same
time the biggest advantages when designing modern wooden buildings are the construction method and
the speed of construction. Demands for the construction site equipment and its influence on the
construction neighbourhood are during the process of the construction minimized. One can live in such
a house within a few weeks. The building process is very exact and fast. One of the significant
advantages of such a construction is also dry construction process. Wet construction process can be in
the process of wooden building constructions completely excluded, and also defects and faults caused
by the influence of technological dampness. After completing the construction, wooden building can be
used immediately and its investments are appraised immediately.

4. LIFE CYCLE OF BUILDING IN THE CONTEXT OF FACILITY MANAGEMENT

Major part of operation costs and effectiveness of facility management processes is defined
already at project of building. Pre-set limitations have a long term impact on operation of building and
therefore should be set as soon as possible considering also the main strategic aims. An important
factor is also the ecological aspect of building influence on the living environment due to materials used
for its construction as well as energy consumption necessary for its operation.

Life cycle of abuilding can be according to United Nations International Development
Organization (UNIDO) as well as conditions of the Slovak Republic defined into three basic phases
(Ivanicka, 2007). Differences are presented in figure 3.

Building life cycle phases

Building acquisition Building use Building
deconstruction
UNIDO Pre-investment Investment phase  Operational phase
phase
Slovak Phase of Phase of building Phase of building Phase of building
Republic building preparation  acquisition use deconstruction

Figure 3. Life cycle of building according to the UNIDO and conditions of the Slovak Republic

Building life cycle begins with acquisition phase (including investment project, project
preparation, design of operational projects, building construction and final building approval). Then it
continues with a use phase, which in course of time requires rebuilding, revision, maintenance and
reconstruction. Final phase of the building life cycle is the deconstruction phase.

Very often the tasks and competencies of a facility manager correspond with the phase of
building use, i.e. building operation, especially with the need of operational costs management
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(Mrackova, E., Hitka, M., Sedmék, R. 2014). Facility manager though can take part in the building life
cycle much earlier. An ideal approach is if the role of a facility manager is implemented already in the
initial phases of building life cycle. Such a solution has many advantages and brings about also
significant savings of finance both at investment costs as well as later the operational ones (Miske,
2010). Engagement of facility managers into individual phases and building life cycle stages with more

detailed specification of their tasks and competencies is presented in Figure 4.

Building life cycle phases

e

Investment . .
objective, Operational | g iging | Final building Build Maintenance, | p
project zro;_ect Acquisition | approval uriding use | servicing, re- construction
preparation esign constructions
- calculation of
counselling - continual -coordination efflec.tive use of
-consultancy of support building, .
and procedure and notes control of - acceptance of DrOCEsses definition of - deconstruction
consultations, o individual task within building, operation maintenance design , or
-defining of oroject individual operational - setting a’n rebuilding ana calculation of
facility types projects, documentation, offectiveand | reconstruction further building
manggement i design, -testing optimal requirements, effective use.
requirements, optimisation, operation, building - design of time
operation, frame
schedules,

Tasks of a facility manager

Figure 4. Tasks of a facility manager in individual building life cycle phases

An important phase of a building life cycle where it is possible to influence the future basic
operational costs on a maximum rate is the phase of building acquisition (pre-investment phase). It can
be stated that 50% - 70% of future building operational costs can be influenced already in the
acquisition phase (project design) of a building. The output of project process which is the part of
preparatory phase of an investment process is the project documentation. It sets the space-disposition
and material solutions of the building. Most of the operational costs are conditioned by the area and
material equipment. These factors are the most crucial in setting energy demands of the building and its
operational maintenance.

Future amount of basic operational costs of a building in the project phase of the investment
process is decided directly by a building acquisition manager (investor, developer, project designer, but
also facility manager) and indirectly also valid standards, limits, state and other subsidies. Including
a facility manager into the beginning of building acquisition already at the investment project design is
from the aspect of strategic aims of the manager absolutely necessary.

5.CONCLUSION

For ages a man has had a positive and natural attitude towards wood. Processing wood for
building purposes and its liquidation presents energetically and ecologically undemanding process.
Wooden houses have excellent thermally insulating properties compared to other materials, formation of
moulds and allergens is excluded. During realisation of the house there is a dry process of construction,
ecology and time of its realisation a great competitive advantage.

Construction of energy efficient houses has a great potential to increase their market share, but
it is important to note that approximately 70% of future building operational costs can be influenced
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already in the pre-investment phase. Here a role to play facility manager. Facility manager as
a consultant should take part in formulating the limiting conditions in the project design phase. Facility
managers can on the bases of their experience define requirements for the use from the point of view of
future basic operational costs. It specifies an optimum functional programme of the spatial use of the
building (e.g. limiting unused areas) from the point of view of future users, surface of some constructions
(walls, floors) concerning the future maintenance, building material solutions from the point of view of
future maintenance and repairs, as well as detailed, infrastructure and technical equipment necessary
for the technical equipment support of the building. Early and correct definition of such requirements for
a building is necessary. Facility manager mainly in co-ordination with investor and project designer
define requirements for the building from the point of view of strategic objectives and so it can cause
lowering the investment costs and better facility management services towards building users.

Somora (2006) comments, that facility manager, based on experience of operating similar
buildings, can formulate their requirements in the area standard and type of technical equipment of
a building, standard and type of the interior surfaces and the exterior form the point of view of
resistance, durability and tidiness of surfaces. An important area are also requirements about area
coordination of technical distribution equipment concerning monitoring and maintenance, ideas about
the system of secondary measurements and media operation, ideas about tidying up a building - its
interior and exterior, ideas about possible building security check and ideas about the operation of
waste management.
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PROCESSES' ASSESMENT OF WOODEN ARCHITECTURE
ELEMENTS MANUFACTURING

Stanistaw Borkowski, Renata Stasiak-Betlejewska

ABSTRACT

In the survey concerning the quality and the standardization type importance within the grooved
wooden fence (with cuts) manufacturing there was used Pareto-Lorenz diagram and a set of factors that
describe standardization types in accordance with the Sixth Toyota Management Principle and BOST
methodology. The quality control department data show, that the major nonconformities in the wooden
fence manufacturing are: unstable structures, components’ features, improper slats mounting (35%;
29%; 12% respectively). In the workers’ opinion the most important standardization type in the given
production condition concerns: process, training and a task execution time. During the execution of the
manufacturing process standardization of the information flow and standardization of warehouses has
no significant influence on the manufacturing process. Based on the survey results, the enterprise
owner increase supervision scope on the fence installation and its transport and training system has
been maintained based on an analysis of research findings.

Key words: process, architecture elements, Toyota principles, BOST, standardization

1. INTRODUCTION

The manufacturing process is a detailed range of activities, which resulted in a finished product
with a fixed use value. The aim of each manufacturing process is to produce products that meet the
quality requirements.

Quality management is the management decisions that relate to processes, resources and units
forming quality, but the most important task is to continuously improve products and activities [Hamrol,
2004]. The final result of the organization activity is affected by the overall efficiency of the organization
processes efficiency, which interact with each other. Therefore, any organization wishing to use its own
resources and achieve high results, must be able to identify all of its processes and its interactions. It is
reflected in 1ISO 9001:2000, which was targeted for important processes of an organization such as
leadership, resources, improvement [Lunarski, 2008].

The terms process and related process management constitute a fundamental category in the
quality management. Process approach means that the organization focuses primarily on processes
performed in it, and not on organizational units, workstations or functions. The overall objective of any
organization is the result of a process because it processes and its results are the source of client
desired product [Lock, 2002]. It can be said, that every process is a system, but the system cannot be
called a process. In the case of a process approach to management, both work within the processes
and compounds occurring between these processes are managed. In such an approach, the complete
chain of activities, which are characteristic of a product or service, are managed [tunarski, 2008].
During the processes implementation the consumption of resources is followed, therefore the processes
should be planned so with minimal use of resources to get the greatest increase [Szottysek, Dziuba,
2009]. The organization is so effective how processes are efficient. It follows that [Rummler, Brache,
2002]:

— processes should be closely linked to the organization strategy,

107



WoodEMA 2015 - Forest Products Society 2015, Dubrovnik, Croatia

— company structure should be adapted to the designed processes to successfully support their
implementation,

— company increase its efficiency and competitiveness through improvement and optimization of
business processes.

Application of the process approach in the organization management is connected with the
need to overcome such obstacles as [Lunarski, 2008]:

— poor understanding of processes importance for the organization by senior and key strategic
level management,

— strong resistance of the functional structures to make changes in the direction of supporting the
flowchart,

— lack of a comprehensive identification processes in the enterprise and adequate methods of
management,

— lack of recognition processes which prevent management, which consequently no effective
improvement of the organization.

In the company there are different divisions of processes. Key processes are the most
important processes, which have the greatest impact on strategic achievements of the organization. The
processes are also divided into: main processes, supportive processes, auxiliary processes, operating
processes and processes of general management [Lock, 2002]. The idea, in which the most important is
wide commitment to quality, says that the quality of products or processes effectiveness is determined
by the human, his motivation, willingness to cooperate and the culture.

The aim of this study is to analyze the manufacturing organization in the enterprise XY within
the production of the chosen garden architecture element - a wooden fence. This analysis is designed to
test and determine the level of the enterprise functioning and to investigate whether the company's
management in a manner appropriate manages the production processes. Pareto — Lorenz diagram and
BOST survey have been applied for the analysis of the results. Obtained research results have been
used to form corrective actions for the organization management.

2. RESEARCH METHODS CHARACTERISTICS

One of the basic quality management tools that gives possibility to prioritize factors affecting the
studied phenomenon is Pareto — Lorenz diagram (hereinafter referred to as P-L diagram). This diagram
shows graphically the relative and absolute distribution of types of errors and problems and its causes
[Lancucki, 2001]. It is based on 20/80 principle stated, that 20% of the causes determines about 80%
effects. The majority of nonconformities is due to a small number of causes. This technique allows
identifying activities that lead to the improvement of processes and qualitative characteristics of material
products and services [Borkowski, 2004]. In the case of using P-L analysis, the action is focused on the
realization of corrective actions in relation to the most significant 20% of the causes of nonconformities
[Lancucki, 2001].

In order to identify and improve processes, analysis included research findings on employees’
opinion in terms of quantifying the standardization type importance in accordance with the Sixth Toyota
Principle management. For this purpose an innovative method BOST was applied. BOST is protected
by law regulations of the intellectual property protection. The name and its structure is protected by the
principle of first date (AAK Attorney Office in Czestochowa, Poland 2012). It is research methodology
consists of opinions on importance level of the organization development determinants within the Toyota
principles realization in accordance to market and clients’ requirements. Some areas identified within
the survey are related to Toyota principles such as: E2 - concerns the enterprise development concept,
E5 - concerns implementation of the manufacturing process and E6 - related to the standardization
aimed at continuous processes improvement [Borkowski, 2012a, Borkowski, 2012b]. The research
paper presents examination findings on E6 area related to standardization types importance.
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3. RESEARCH OBJECT - CHARACTERISTICS OF THE COMPANY

The analyzed company XY Ltd. is a private company which deals with the wood processing with
entirely Polish capital. It was founded in 1988. The organization is equipped with modern machinery that
produce with using the new technology. All plants together employ about 700 employees. Production
plants process about 250 000 m? of round wood and lumber annually. It is certified by FSC, which was
introduced in the company in 2003 and it is evidence of the ecology principles implementing in the
processes of the forest production. The high quality of products and environment-friendly production
were certified in 2004 by the quality management system compliant with ISO 9001: 2008.

4. RESEARCH FINDINGS - DISCUSSION

4.1. Quantification of quality problems based on the Pareto — Lorenz diagram

For the quantification of quality problems the Pareto — Lorenz diagram was applied. It allows
determining defects occur during the wooden fence elements production and collecting information on
its occurrence frequency in the study period 2010 — 2014. There 9 nonconformities have been identified:
convexity of boards (N1), blue stains boards with intense color (N2), irregularities on the surface
elements (N3), deep cracks of elements (N4), resin pockets (N5), unstable construction of the fence
(NG), knotholes (N7), scratches on fence’ parts (N8), poor fixation of slats (N9). Based on data collected
from the quality control department that concern identified nonconformities in the analyzed company
Pareto — Lorenz diagram was formed (Figure 1).
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Figure 1. Pareto — Lorenz diagram presenting nonconformities occurrence in the wooden fence
elements manufacturing in research period 2010 — 2014.
Source: own study.

Research results presented in Figure 1 confirms, that nonconformity N6 (unstable construction
of the fence) and nonconformity N8 (scratches on fence’ parts) account for 20% of the total number of
nonconformities which are responsible for 64.33% of all nonconformities in the manufacturing process
identified in the research period. It can be stated that 64.33% of the costs incurred as a result of
nonconformities corresponds to only 20% of nonconformities. Proposals of the manufacturing process
may cause the product quality level improvement up to 64.33%.
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4.2. The standardization importance level in the manufacturing process

The analysis object in this article is the area E6 (the Sixth Toyota Principle). The results are
shown in Table 1. The basis for the construction of table 1 is opinion of workers with regard to question
on: what kind of standardization is the most important in ensuring the continuous improvement of
business processes. The respondents graded importance level of standardization type with scale 1+7,
where 1 is the least important factor, and 7 is the most important factor. Factors in the area E6 are as
follows:

— standardization of one task execution (CW),
— standardization of process (PU),

— standardization of workstation storage (MP),
— standardization of documents (DO),

— standardization of trainings (SN),

— standardization of information flow (PlI),

— standardization of employment (ZA).

Table 1 presents the percentage structure of employee evaluation on the standardization types
affecting the manufacturing processes.

Table 1. The structure of ratings [%)] for E6 factors. It refers to the wooden fence elements production.

Rating Factors’ denotation [%)]

cw PU MP DO SN PI ZA
1 9,7 0,0 38,7 258 0,0 22,6 32
2 3.2 0,0 19,4 9,7 3.2 38,7 258
3 12,9 0,0 9,7 419 12,9 19,4 32
4 22,6 9,7 12,9 16,1 12,9 9,7 16,1
5 258 22,6 12,9 32 22,6 3.2 9,7
6 9,7 32,3 3,2 3,2 19,4 32 29,0
7 16,1 35,5 3.2 0,0 29,0 3.2 12,9

Source: own study.

Based on data presented in Table 1, it was found that in the case of assessment of the
standardization of one task execution (CW) rating 5 was admitted by 25.8% of the respondents who
consider this factor as moderately significant. While the standardization of process (PU) has proved to
be a very important factor in the mission of the company, none of the respondents admitted lowest
ratings (1, 2, and 3). The highest score 7 was admitted by 35.5% of workers and rating 6 was admitted
by 32.3%. Standardization of workstation storage (MP) was evaluated by the lowest variant of the
assessment (1) by 38,7% of respondents. Almost 42% of respondents believe that the standardization
of documents (DO) is important. Another factor, which is the standardization of training (SN), was
assessed by 29% of workers as the most important, because it has a major impact on the development
of the company. Standardization flow of information (PI) was rated low. This proves a small attention of
workers in information transfer within the company.

However, the level of standardization types importance cannot be determined at this stage of
the analysis. For this purpose pie charts have been created that illustrate the percentage structure of
ratings for E6 factors (Figure 2). This area concerns the most important kind of standardization in
ensuring the continuous improvement of business processes. Analyzing the data presented in figure 2h,
following series of EG factors importance level can be formed:

PU>SN>CW>ZA>DO>MP > Pl (1)
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The analysis of pie charts in Figure 2, it can be concluded what area of standardization is the
most important in ensuring the continuous improvement of processes, according to the company's
workers opinion. Equation (1) indicates that the analyzed case study of EG6 factors importance level
analysis, the most important factor is the standardization of process (PU). Data presented in Figure 2h
presents the assessments averages on individual factors and it can be concluded, that the most
important type of standardization is to standardize of process (PU) in opinion of 21.2% of respondents.
Nearly 20% respondents consider the standardization of training (SN) as the most important, because
this kind of standardization enables continuous development of the company and the enhancement of
qualifications of employees.
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Figure 2. Pie charts for the E6 area factors - structure of the ratings for: a) CW, b) PU, c¢) MP, d) DO,
e) SN, f) PI, g) ZA, h) the average. It concerns the production of a wooden fence elements.
Source: own study.

Regarding standardization factor, i.e. standardization of one task execution (CW), it can be

stated that 15.9% of respondents consider it to be important. The company's mission plays an important
role, because standardization in ensuring continuous improvement in execution time of one task may
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interfere less time for performing data operations. Lower percentage of respondents (15.7%) believes
that standardization of employment (ZA) is also significant and essential in the enterprise.

5. CONCLUSIONS

Regarding the E6 factors importance analysis results, respondents recognized as the most
important standardization type — standardization of process (PU) and standardization of training (SN).
Based on the analysis, it can be also stated, what are the least important factors for the respondents.
The most important task for the management seems to be to improve the position of the company, its
development and increase employee satisfaction company. Analysis of employees opinions with regard
to manufacturing process assessment can be appreciated and it can create positive attitudes of workers
since it allows improving the company culture of team work. Identification of nonconformities in the
production process and comparison of the research results with workers opinions on standardization of
process and other factors in the company creates directions of quality improvement instead of clients
remarks.
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INTERACTION OF FOREST MANAGEMENT AND WOOD PROCESSING
INDUSTRY IN SELECTED SEE COUNTRIES

Stjepan Posavec, Mersudin Avdibegovi¢, Nenad Petrovi¢, Spela Pezdevsek Malovrh

ABSTRACT

In almost all European countries, the net annual increment is higher than the annual felling. In
the European region, approximately 40 percent of the increment is utilized (MCPFE, Oslo 2011), thus
suggesting that wood harvests could be increased sustainable. The value of wood assortments sale
depends on a number of elements: volume and structure of production of net wood mass according to
the sorts of wood, technical, quality and thickness structure, supply and demand on the domestic and
foreign markets, type of sale, place of delivery, quality of treatment and measurement, level and
intensity of state regulation of commodity flow and domestic prices of wood assortments, exchange rate,
etc. The paper will analyse the significance and interaction of forestry in the region, like growing stock
and annual cut per assortments and wood processing industry production in Croatia, Bosnia and
Herzegovina, and Serbia in added value chain.

Key words: forestry production, wood assortments, trade values

1. INTRODUCTION

With forestry management, men consciously intervene in nature and affect the development of
forest ecosystems that people put at the disposal of certain goods. Modern human society in front of the
forestry and forest resource management make increasing challenges in terms of socially responsible
managements, stronger contribution to the development of rural areas and ensuring ecological stability
of forest ecosystems for the benefit of future generations (Schmithusen, et.al. 2009). The sustainability
principle defined by forestry in Central Europe is the most important aspect of use forests like renewable
resources. This definition assumes that volume of current consumption resources and space and
options for future action options always have impact on decisions about forest management. The
necessity of sustainable forest management shows in Central Europe as a result of the continually
growing demand for wood and obvious wood scarcity. Rapid growth of regional and international trade
with logs and sawn brings to increasing demand and higher prices of wood which are expressed in
many forest areas in central Europe (Kohm, Frenklin 1997). The demand for wood by forest industries
has been projected to increase by 15-35% in 2030 compared to 2010 (Mantau et al., 2010). Forests are
considered an important resource to meet these renewable energy targets, because (i) wood and wood
waste represent currently about half of all the renewable energy production (EUROSTAT, 2010), and (ii)
forests are arguably not managed to their full extent as fellings are generally well below the annual
increment.

In Croatia, the main task of the Croatian Forests Company is managing forests and forestland
of the Republic of Croatia. It also ensures reproduction of state owned forests, i.e. in forests included in
the forestial economic territory (Article 19 of the Law on Forests). The "Croatian Forests" Ltd. is a
company and an economic subject and the main goal of the Company's business is, therefore:
successful managing of state owned forests and forestland, as well as economically sound business.
Total land surface of the Republic of Croatia is 56 594 m?, of which 42.4% accounts for forest covered
surfaces, while the forests cover 47.5% of the land surface in relation to total forestland. This makes
Croatia a densely forested European country (Anon 2006). According to the First National Forest
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Inventory in the Republic of Croatia (Cavlovi¢, 2010), total forests and forestland area equal 2 580 826
ha, while forested areas account for 2,377,686 ha, of which 77% are state owned and 23% are privately
owned. According to that, total growing stock is 552,146,000 m3 (Cavlovi¢, 2010). The annual cut in
state forests is 7 325 000 m3, and 1 087 000 in private forests (Posavec, S. et al., 2011). Croatian
forests are composed predominantly of broadleaved (62.07%), then coniferous (6.45%) and mixed
forests (18.58%), while the rest of forests are young plantations (12.85%). Tree species with the biggest
share in growing stock are: beech (36.44%), oaks Quercus robur L. (14.83 %) and Quercus petrea L.
(8.35%), hornbeam (5.34%), and fir — Abies alba Mill. (9.38%). The share of natural or semi natural
forests is 95%, with majority autochthonic tree species (96.35%). In terms of forest types and forest
origin, most of them are high forests (57.90%) some belong to coppice (23.56%) and some to mixed
forest (15.36%). There are only 0.06% of plantations and 2.65% of cultures in Croatia. The average
growing stock in Croatia is 232.22 m3/ha, in state forests it is 255.84 m3/ha and in private forests 155.84
m3/ha.

In Bosnia and Herzegovina, forests represent one of the major natural resources of the country.
Due to their natural and diverse structure, as well as extensive natural regeneration, they represent
crucial resources for the further development of Bosnia and Herzegovina. Professional development
and management in the forestry sector have focused on traditional systems, and has recently
undergone changing demands in terms of contributing more to protecting and enhancing all important
forest functions, ranging from economic viability, to social responsibility and environmental and
ecological sustainability. In general, since the end of the war the forest-based sector is facing significant
structural changes and strong modernisation needs in order to be competitive on global markets.
According to latest national statistic data, forests and forest land in Bosnia and Herzegovina encompass
an area of 3 231 million ha (which is around 63% of the total land area), out of which 1 652 million ha
are high forests, and 1 252 million ha are coppice forests. The rest is characterised as other wooded
land and comprises shrubs, barren forest land, and other forest areas. In total, about 63 percent of total
territory of BiH are covered with forest and other wooded land, one of the highest values in Europe. In
terms of forest ownership, around 80% are public forests, and around 20% privately owned. Recent NFI
data show that 5.7 million m® are harvested per year as a 10-years average. As compared to an annual
increment of more than 11 million m? this means that only around 50 percent of the annual increment is
used for wood production. The harvesting rate in coppice forests is at a rate of 43 percent even more
marginal. The volume of annual felling in public high forests (4 416 000 m3) represent 59 percent of its
total annual volume increment (7 481 000 m3). In case of private-owned high forests, this percentage is
even smaller (around 36 percent).

In Serbia based on the National Forest Inventory, conducted in the period of 2006-2008 (NIS,
2008), forests cover an area of 2,252,400 ha or 29.1% (excluding Kosovo) of the total area of the
Republic. According to the inventory, other forest land, as well as barren land, include 474,400 ha
(6.1%), so that, according to the present situation, about 35% of the area of the Republic is exclusively
related to forests and forestry. High level of forest are of coppice origin (1.45 million ha or 64.7% of the
total forest area), high forest cover 621 000ha (27,5% of forests) and artificialy established forest cover
around 175 000ha (7,8% of all forest). Coppice forests have a very low average wood volume (124.4
m?ha) increment (3.1 m*ha), so that their production potentials are significantly reduced comapring to
the high forest stands with 253m/ha average standing volume and annual increament of 5,5m3/ha.
Growing stock amounts 362.5 million m* or 160.9 m*ha and an annual increament of 9.08 million m® or
4,0 m¥/ha. State forests are characterised by insufficient production volume, unfavourable age structure,
unsatisfactory density of stocking and forest cover percentage, unfavourable stand condition.
Broadleaves account for 87.7% of the total growing stock (beech forests account for 40.5% of the total
growing stock, oak forests take around 27%, hornbeam 4,2% ,black locust around 3,1%, poplar 1.7%)
while conifers accounts for 12.3% out of total growing stock. Natural and semi natural forest cover
around 92% while plantation take some of 8% of the total forest cover. The State Enterprises manage
with 1,375,553 ha, which is 51.4% of the area of forests and other wooded land in Serbia. The
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remaining forest area is managed by private owners, other public enterprises like national National
Parks, Water management company. State Enterprise for forest management “SrbijaSume” was
established on October 1st, 1991 based on the Forest Law from 1991 while Vojvodina Sume was
established in year 2000 and was responsible for management of forest in province of Vojvodina.

The total annual harvesting volume in Serbia based on official statistic data is 2,696 000 m3, where 968
000m3 was industrial round wood and fuel wood amount 1 728 000m3. (Statistical yearbook of Serbia
2010. RZS, Belgrade ). Different studies confront official data to critics regarding unregistered
harvesting volume (Wisdom Serbia). Glavonjic and other define consumption of wood as firewood in
season 2010/2011 for energetic purpose in amount of 6,400 000m3. While statistic have reliable data
from state forests discrepancy can be explained with unregistered use of wood in private forest and
wood outside the forests.

2. RESEARCH GOALS

The aim of the paper is to analyse the values of forestry production in the region, like growing
stock and annual cut per assortments and wood processing industry production in Croatia, Bosnia and
Herzegovina, and Serbia. The paper presents significance of forestry and wood processing industry in
national economy in added value chain. From the analysed secondary data, paper will focus on aspects
like, forest resources and management, and forest-based sector incl. industries & forest-based
products. With the purpose to determine the significance of forestry and development of the wood
sector, the results will express:

- Background and key figures of the sector

- Trade flow of timber production and wood industry production values through import and export
data in selected countries.

- Consumption of wood per capita with a comparative analysis of the relationship between growing
stock, annual production, and wood industry production values.

3. TIMBER PRODUCTION

Regarding the timber production BiH has a similar amount of forest available for wood supply
compared to Serbia and Croatia, and along with Croatia the highest growing stock per ha in the region.
The amount of private forest owners is below those of Serbia, Montenegro, and Croatia, which implies a
rather strongly public forest-dominated landscape. As regards use of timber, BiH together with Croatia
have the highest felling/increment ratio, while still staying wide below using the annual increment
(Sources: MCPFE, 2011, FRA 2010).

Table 1: Production of timber per assortments from 2008-2013 in Croatia

Year Roundwood Thin technical Wood fpr Fuelwood Total
wood processing
m3

2008 2.256.873 27.666 - 1.768.988 4.356.561
2009 2.017.515 15.013 - 1.782.334 4.174.156
2010 1.991.541 12.263 - 1.941.566 4.295.449
2011 2.323.7117 51.079 1.090.026 1.467.708 4.932.530
2012 2.259.801 35.279 1.002.516 1.428.436 4.726.032
2013 2.259.031 41.689 872.953 1.611.871 4.785.544
2014 2.242.972 35.929 694.988 1.850.720 4.824.609
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The global energy crisis has reinstalled the wood’s position as an important energy product,
which will increase the demand and prices. A price of the workforce is another impeding factor in
forestry. Productivity increased, but it is limited by biological laws of the forest growth as well as disposal
and ownership right.

Table 2: Sales value of wood assortments in Croatia from 2008 to 2014

Year Logs [ Thinroundwood | Cellulosewood |  Firewood | Total
EUR

2008 155.196.539 1.902.548 26.925.556 18.433.195 202.457.838
2009 137.099.315 2.408.870 20.129.645 17.841.473 177.479.303
2010 123.712.944 438.544 23.300.557 22.355.817 169.807.862
2011 149.888.709 1.639.369 28.420.753 24.325.987 204.274.819
2012 146.793.596 1.137.752 24,994,907 25.431.938 198.358.194
2013 155.817.026 1.307.711 22.586.746 33.135.411 212.846.894
2014 148.657.894 1.118.421 17.197.368 41.039.473 207.713.156

In BIH, the official statistical data on timber sales does not fully correspond to the NFI data
(2006-2009) of the annual harvest. Table 3 shows the trend of timber production for 2006-2013. Timber
sales solidified in 2013 after some bare in years 2009-2012, which might be explained by the global
financial crisis and the regression of wood-processing industries in Europe. Furthermore, it can be
shown that there is large discrepancy between harvested and marketed volumes. The reasons for this
may be manifold, and are usually a conglomerate of issues:

Incomparability of NFI statistical approach with market reports

Incomplete reporting of harvesting and sales

Private consumption and non-marketed wood, esp. fire wood

lllegal logging and marketing

However, it can be concluded that although only 50 percent of the annual increment are used, it
is less than 40 percent that is reported to be officially marketed.

Table 3: Production of timber per assortments from 2006-2013 (Agency of Stastistics BiH, 2007-2013)

m
2006 2007 2008 2009 2010 2011 2012 2013
TOTAL |4.104.333(3.752.936|4.010.888| 3.429.025 | 3.614.899|3.500.351|3.796.369(4.024.171
Coniferous | 1.749.530 | 1.591.946 | 1.722.003 | 1.395.745 | 1.577.825 | 1.580.277 | 1.763.822 | 1.944.451
Logs | 1.345.294 | 1.195.805 | 1308.068 | 1.028.723 | 1.060.401 | 1.047.823 | 1.176.542 | 1.256.218
Miningwood| 112.518 | 102532 | 108.615 83.812 102.254 | 118.818 | 122.860 | 136.472
Otherlong coniferouswood | 129.427 | 113540 | 116.007 76.717 83.013 92.945 74.783 14.396
Cord coniferouswood | 144.950 | 168622 | 181.540 | 204.261 | 330.437 [ 318.806 | 383.066 | 536.315
Coniferous firewood | 13.242 11.447 7.773 2.232 1.720 1.885 1571 1.050
Broadleaf | 2.354.808 | 2.160.990 | 2.288.885 | 2.033.280 | 2.037.074 | 1.920.074 | 2.082.547 | 2.075.720
Logs | 800.450 | 727.703 | 733.200 | 568.364 | 557.570 | 567.670 [ 613.353 | 643.300
Miningwood | 8.069 8.776 6.368 6.954 7.140 5.879 4.886 3.666
Otherlong broadleafwood | 12.180 14.621 13.170 13.100 16.355 13.599 17.344 15.841
Cord broadleafwood | 87.682 81.216 103.485 | 117.581 | 157.552 | 127.066 | 130.651 82.008
Broadleaf firewood | 1.445.806 | 1.328326 | 1.432.371 | 1.326.714 | 1.257.769 | 1.205.142 | 1.266.259 | 1.334.378
Other roughly processed wood 635 348 291 557 688 718 54 427

Year

Data on officially registered timber production in Serbia are presented in Table 4. Analysis of
the data shows that the volume of wood production in Serbia in the selected time period was pretty
even. In the period from 2000 to 2012, the average value of wood production in Serbia was, according
to the National Statistical Office, 2.58 million m* of wood. Significant deviation from the fairly even
production was recorded in 2001 when the total production was only 2.19 million m?, while the highest
value of production of 2.94 million m* was recorded in 200012. Some particular extremes in wood
production haven't been recorded since 2002.
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Figure 1. Wood production in Serbia in the period 2004-2012

Different types of sales of wood assortments are present on the wood market in Serbia (on the
stump, by the stump, on the road, etc), which are expressed as ‘revenues from sales of goods” in a
company’s balances. Such an expressed ravenue contains the ravenue of other types of goods in a
small percentage. For these reasons, in orfer to determine the value of other wood assortments sold on
the roadside (the amount of 1.99 million m®), the calculation of the value of the sold wood in euros was
done, based on the official price list of the PE “SrbijaSume” and “Vojvodinasume” for 201283. The data
was obtained showing that the total value of realized wood assortments, at prices on forest roadsides
was €75.15 million. In the total value of wood assortments the fuelwood and pulp wood participated with
43.7%, logs with 34.4% logs for veneer and peeling participated with 16.9%. The share of fuelwood and
pulpwood was less by 13,6% than the participation of these assortments in volume. Quite contrary, the
value of logs for veneer and peeling was higher by 6,7%. By companies, the largest share had PE
“Srbijasume”, with 62.1% and PE “Vojvodinasume”, with 27.7%.

Table 4. The value of the wood sold on the roadside, by assortment groups, in 2012 (Euros, source:
Vasiljevic A. 2015)

Logs for veneer S Other Fuelwood and
Total ; Logs for sawmill 3 }
Company and peeling techn.wood pulpwood
£+10° % €*10° % €%10° % €*10° % €*10° %
PE.Stbija- | 43 951 | 621| 2360 | 188 | 5398 505 2045 | S22 24119 | 735
sume
PE
~Vojvodina | 23,388 27.7 9.990 79.7 6.661 25.7 844 21.5 5.894 18.0
sume™
National 5072 76 59| 05| 2849 1101030 | 263 2034 6.2
parks
Others 1.871 2.7 131 1.0 965 3.7 0 0.0 776 24
Total 75.152 | 100.0 | 12.540 100.0 | 25.871 100.0 | 3919 | 100.0 | 32.822 100.0

Source: Business reports of companies

4, WOOD INDUSTRY PRODUCTION VALUES

The overall significance of the wood industry sector, which has an important role in gross
domestic product, employment and foreign trade, is considerably lower than its potential. The
privatisation of major social enterprises for wood processing in some cases has not been completed and
the use of these capacities is at a low level. The protection of interests is left to individual enterprises, or
their associations which could lobby for their better market position through different kind of subsidies.
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4.1. Croatia

In 2013, as shown in table 5, production of Croatian wood processing industry (primary and
secondary wood products) has increased about 176 million EUR, or approximately around 33%
compared to year 2009. The same trend was followed in export trends of primary and secondary wood
products, with an amount of 333 million EUR in 2009 and 537 million EUR in 2013. On the other hand,
in 2013 import values of wood processing industry products decreased about 23% in comparison to
2009. According to data of consumption per capita of primary and secondary wood products, it is
evident that the highest amount was generated in 2009. In 2009 consumption per capita of primary and
secondary wood products was 87 EUR, while the lowest amount was recorded in 2011. (69 EUR per
capita). In other analyzed years (2010, 2012 and 2013), consumption of primary and secondary wood
products per capita amounted 71 EUR.
Table 5. Production, export, import values and consumption per capita of Croatian wood processing
industry from 2009 to 2013.

*According to Statistical Reports 1441 - Census of Population, Households and Dwellings (2011)

Production Import Export Consumption
year EUR EUR EUR EURIper capita®
2009. 530.723.946 192.388.000 333.803.782 87
2010. 526.893.556 167.013.008 376.804.590 71
2011. 574.197.969 171.492.882 439.799.145 69
2012 616.453.978 150.573.239 449.816.970 71
2013 707.177.826 147.383.861 537.512.903 71

number of inhabitants in Croatia was 4.456.096

4.2. Bosnia and Herzegovina

According to available data for 2011 from the Agency for Statistics of BiH (BHAS) and the
Chamber of Commerce of BiH, the domestic Wood processing industry can be declared as one of the
most important and competitive of the production sectors of the BiH economy. This is illustrated by the
fact that it is one of only three sectors in BiH that reported a foreign trade surplus of more than EUR
213,2 million supported by double digit growth in production, sales and export performance, which has
resulted in a rise in its share of GDP, manufacturing and the employment structure. Moreover, in 2011
the WP industry saw 10.3 percent annually growth in terms of overall production volume that was almost
double when compared to the dynamics of the whole of manufacturing at 5.6 percent annually. The
rising production volume was fuelled primarily by a favourable external environment and rising foreign
demand amongst the major trading partners (Euro-zone - primarily Germany). This resulted in a
vigorous growth in export revenue of 14.7 percent annually up to EUR 381,2 million and amounted to 75
percent of the total wood processing revenue reported in 2011. With such a high and continued annual
rise in its proportion of exports in terms of total production and sales the wood processing industry
represents a substantial competitive advantage for further BiH economic development.

Through this dynamic wood processing attained an 8.9 % share of the total export of goods and
14.3 % of total manufacturing revenue in 2011 (compared to 8.8 % and 13.8 % respectively in 2010).
Therefore, the share of the wood processing industry in 2011 in terms of GDP increased to 0.85 % in
2011 from 0.75 % in 2010. In addition, the structure of production, revenues and exports is becoming
more favourable from year to year, with a higher proportion of production from segments with higher
added value (Furniture and Seats, Wood Products and Prefabricated Houses). Estimated consumption
of sawnwood in 2020 is 507 769 m3 (UNECE report 2012, B2 scenario).
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Table 6: Main performance indicators of the wood processing industry in 2011 (FIRMA 2012: BiH
industry outlook Wood & Metal Processing Sectors, 2012)

2011
Sales (in ercent Exports (in ercent ercent
million E(UR) pshare miIIiF:)n ELSR) pshare Employment pshare
Sawmill products 235.4 6.6 141.3 3.3
Veneer 46.8 1.3 12.8 0.3
Joinery 24.5 0.7 24.78 0.6
Other wood products 29.02 0.8 7.85 0.2 - -
Furniture 171.7 4.8 177.5 4.1 7,942 59
Prefabricated houses 3.3 0.1 14.89 0.3 - -
Total WP 5115 143 381.26 8.9 7,942 59
Total Manufacturing 3,578.06 100 4,299.94 100 133,707 100

4.3. Serbia

The continuous increase in the export of wood since 2000 (which was generated by foreign
market demands) had an influence on the increase of import of the wood sector. The total balance of
foreign trade of the wood sector became positive only in 2012, when the value of export was €6.3 million
higher than import. Significant decrease in import values, and partly in export, was recorded in 2008,
which matched the beginning of the global economic crisis on the wood market. In fact, the effects of the
global economic crisis began to influence business activities in the wood sector in the second half of
2008. The decline in prices of wood assortments on the global wood market began by the end of 2008.
According to (UNECE, 2009), small demand caused the prices of lumber to fall, where the price of
softwood lumber dropped by 26%. As a consequence of the decrease in demands on foreign markets,
the export in section 16 in the period 2008-2010 was decreased by 17.8%. In the same period was a
reduction in imports by 33.9%. After 2010, there was an increase in exports, while the value of imports
continued to fall slightly.

Based on information from Serbian Chamber of Comerce for 2014 wood processing industry
without furniture recorded increase in export for 12,4% related to last year while export in furniture
droped for 4,4% related to last year. Total export of wood processing industry and furniture in 2014
amounted around 460 000 000 USD. Surplus in export of furniture reached in 2014 around 128 000 000
USD. Domestic consuption of furniture is on the lowest level in last decade and producer are mostly
oriented towards export. Estimated consumption of sawnwood in 2020 is 880 087 m3 (UNECE report
2012, B2 scenario).

5. CONCLUSION

According to Glavonjic et al (2008) primary wood processing, sawnwood and wood-based
panels, and furniture production are important to most countries in the region, with Croatia and BiH
being the strongest ones. These two countries are also strongest in exports for sawnwood, wood-based
panels, and furniture. It is a common phenomenon that value-adding through downstream processing is
low, and sawnwood and semi-processed parts dominate exports. The development of entrepreneurship
in selected countries is limited by factors such as underdeveloped infrastructure; a lack of skilled labour;
limited access to markets and to finance; a lack of investment support and low entrepreneurial potential.
Rural development policies in the region which should assist the diversification of the rural economies
are still inadequate and not in line with the EU rural development policy. The percentage of export
products with higher value added is low, although the situation has changed positively in the past years.
The applied technology in major systems is predominantly outdated, so that their products are mainly
noncompetitive on the demanding foreign markets. The innovations of process and products are at a
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very low level, as well as quality standards, which need improvement. In general, the sector is
characterised by very low efficiency. Recognized as an important subject in the value added chain of
Croatian economy development success, wood industry sector was included as a one of very important
drivers in Croatian Industrial Strategy (2014-2020). The Strategy consists instruments for rising
compettition in wood industry sector and measures for support industrial design, higher added value
products (like furniture) and export.

Public forest enterprises have important influence in forest management and have a strong
social role as employer. On another side, each country has sawmilling industry characterised by over-
capacities and use of outdated technologies in many cases. Technological innovation and coordinated
production clusters are needed to increase efficiency in the sawmill operations. The creation of an
industrial biomass sector can be seen among the most promising fields for investments but needs
respective strategic planning of resource and capacity needs, infrastructure and logistics. Wood pellets
production and biomass- based heat production have became areas for future investment. Analysed
countries show huge potential for wood mobilizations but needs investment in forest infrastructure and
technology. Region is a net exporter of primary and secondary forest products. Production and sales of
sawnwood is by far the most important product category, wood manufacturing and furniture production
play also a significant role. However, there is a potential to generate domestic value-added (final)
products in the processing industry based on quality raw material in selected countries. The wood-
based sector will play significant role in future employment and growth of national economies.
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POTENCIAL CLUSTERS IDENTIFICATION FOR
WOOD-PROCESSING ENTERPRISES IN SLOVAKIA

Erika Loucanova, Martina Kalamarova, Jan Parobek

ABSTRACT

The paper focuses on identifying the potential wood processing industry clusters in the Slovak
Republic. This analysis applies methodology of localization coefficients identifying potential regions.
Collected data are used for clusters formation. According to SK NACE the research systematically
analyses enterprises concentration of the wood processing industry in different regions of Slovakia.
Confrontation of the results shows dissimilarities among potential clusters of the wood processing
industry according to regions differences.

Key words: cluster, innovation, wood-processing, SME.

1. INTRODUCTION

In the present period of ongoing tensions and chaotic changes, losing power by “mutual fights”
is not useful to businesses. It is more appropriate to circumvent the "sharp clashes" with competitors
and to join forces through the integration of enterprises in clusters. Enterprises can thus strengthen
their own position either by cooperation or alliance. From the system point of view of modern
management it is about the art of replacing “negative cooperation” by its counterpart, which is "positive
cooperation” clustering (Louc¢anova et al., 2008) .

These patterns were studied in Japan, USA and UK by an American economist Michael Porter,
who found out that the economic growth and technological development is often concentrated in several
regions, in which sector- related companies, research institutions and education are concentrated. He
calls such concentrations clusters and defines them as " ... geographic concentration of interconnected
companies, specialized suppliers, service providers, enterprises in related industries and institutions in a
particular sector that compete with one another but also cooperate " (Duman et al., 2009).

Agglomeration effects also contribute to the development of clusters. The so-called "Clustering
of industries and companies " is based on external benefits of agglomeration and the common shares of
companies concentrated in that area that jointly deliver them savings, encourage them towards
introducing innovations as well as to the rivalry and competitiveness (Stofkova, 2013).

The representatives of clusters in Slovakia gather in a common union called Union of Clusters
of Slovakia in order to promote, consolidate and procure the common objectives in the economic system
of Slovakia. It introduces to individual clusters a partner for communication not only at national but also
international level in the field of cluster policy and clustering itself. Its aim is to support economic
development and competitiveness of all Slovak regions through clustering tools. It covers the entire
territory of the Slovak Republic and works at the national level in the preparation of strategic materials in
cluster policy in Slovakia (Union of Clusters of Slovakia, 2015).

In Slovakia there are clusters, technological clusters:

o 1stSlovak engineering cluster, region of Banska Bystrica
Automotive Cluster — west region of Slovakia, region of Trnava
BITERAP Cluster, region of KoSice
Electrotechnical cluster — west region of Slovakia, region of Trnava
Energy Cluster - west region of Slovakia, region of Trnava
Cluster AT+R, region of PreSov
KoSice IT Valley z.p.o, region of KoSice
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o Slovak Plastic Cluster, region of Trnava
e Z@ict, region of Zilina

and clusters of tourism:

o Cluster of tourism — west region of Slovakia,

e Cluster LIPTOV - region of Zilina,

« Cluster ORAVA - region of Zilina,

o Cluster TURIEC - region of Zilina,

 Balnea Cluster, region of Banska Bystrica (SIEA, 2015).
Therefore, it is clear that the wood industry in cluster initiatives in Slovakia is not represented
despite the fact, that it has a long tradition in Slovakia. Wood in Slovakia is a strategic renewable raw
material. It is a source that Slovakia disposes of and connection to tradition of wood processing industry
produces traditional industry in Slovakia (Supin, 2011; Palu$, Supin, 2004; Palus et al., 2012).
For this reason, the aim of this paper is to identify potential cluster of wood processing sector in
Slovakia at the regional level.

2. METHODOLOGY

Methodology is constructed by Sterbova et al. (2014) and Lou¢anova (2008). We used
analytical and synthetic methods that connect approaches to the issue of innovation systems in the
wood sector. Through the analysis of phenomena and processes we analysed the issue of innovations
and innovation system, following the grouping and cooperation in the context of potential clusters in the
wood-processing sector on regional level in the Slovak Republic.

The classification of enterprises in wood sector was based on the data collected and on the
analysis of relevant information from the Register of Financial Statements of the Ministry of Finance of
the Slovak Republic. We created a database of information through the following search criteria: 8
different regions of the Slovak Republic and numeric codes of subclasses, which consisted of
enterprises according to the SK NACE (statistical classification of the character of their economic
activities):

16100 Sawmilling and planing of wood

16210 Manufacture of veneer sheets and wood-based panels

16220 Manufacture of assembled parquet floors

16231 Manufacture of builders' carpentry and joinery

16232 Production of components for prefabricated buildings

16239 Manufacture of other builders' carpentry and joinery and other

16240 Manufacture of wooden containers

16290 Manufacture of other products of wood; manufacture of articles of cork, straw and plaiting
materials

We have not taken into account enterprises pulp and paper industry.

Based on the gained data we calculated the Localization quotient (LQ).

The formula for calculating the LQ modified for the number of enterprises by Porter (1998):

_x /X
1Y 1)

LQ
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where:

LQ - localization quotient in the region,

Xi - number of enterprises in the wood sector in the region,
X - total number of enterprises in the region,

yi - number of enterprises in the wood sector in Slovakia,
Y - total number of enterprises in Slovakia.

Clusters potentially exist in the regions, where groups of related industries with LQ higher than
1 are located. Based on this methodology subsequently, we identified the key regions suitable for the
cluster in the wood processing sector (Sterbova et al., 2014).

3. IDENTIFICATION OF THE POTENCIAL CLUSTER OF WOOD-PROCESSING
ENTERPRISES IN THE SLOVAKIA

The purpose of identifying clusters is to help national and local organizations and companies,
public and private sector to determine the "focus" of existing or potential competitive advantages, which
could be further and faster developed with a combination of public and private resources to achieve
common goals.

Based on the database information, the Localization quotient was calculated (see. Table 1).
Localization quotient with a value of 1 indicates the appropriate regions of potential cluster of wood
processing industry in Slovakia.

Table 1 Localization quotient of Slovak region
Region BB | BA|KE|NR|PO|TR | TT | ZA
LQ Wood processing sector - total 1,01 | 0,24 | 0,70 | 0,61 | 1,76 | 0,86 | 0,64 | 2,38
by SK NACE to region

BB | BA | KE| NR|PO | TR | TT | ZA
SK NACE

16100 | Sawmilling and planing of wood | 1,05 | 0,33 | 0,60 | 0,48 | 1,62 | 0,68 | 0,32 | 4,03

16210 | Manufacture of veneer sheets | o e | 05 | 002 | 0.03 | 0.10 | 0,02 | 001 | 0,10
and wood-based panels

16220 | Manufacture of assembled 1 o4 | 550 | 000 | 0,01 | 0,00 | 0,00 | 0,00 | 0,01
parquet floors
16231 Manufacture of builders' | 4 19 1 409 | 010 | 020 | 0,59 | 0,15 | 0.12 | 043

carpentry and joinery
16232 Production of components for
prefabricated buildings
16239 | Manufacture of other buiders' |, 71 19 | 47 | 023 | 075 | 0,19 | 034 | 043
carpentry and joinery and other
16240 | ~ Manufacture ofwooden | g | 03 | 07 | 0,04 | 0,15 | 0,07 | 006 | 0,10
containers
Manufacture of other products of
16290 | wood; manufacture of articles of | 0,43 | 0,22 | 0,43 | 0,34 | 0,85 | 0,43 | 0,29 | 0,57

cork, straw and plaiting materials

0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,01

Higher representation share of industry in the region than the state average (LQ) creates
potential clusters. This survey determined the actual position of potential clusters of wood processing
industry in Slovakia for the regions of Banska Bystrica, Zilina and PreSov.
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It is likely that over time, these positions will get sharper and more specific contours of better
understanding the nature of competitiveness of clusters, the opportunities clusters provide to their
members and in the regions where social capital is concentrated. Social capital is very important for the
formation of a cluster, given the necessary links between enterprises in the cluster and not only the
concentration of businesses in the region. This will also affect the future concentration of enterprises of
the wood industry in clusters.

Based on the localization coefficient, regions suitable for the location of the wood processing
industry cluster are Preov, Banska Bystrica and Zilina (Figure 2). As can be seen from the collected
data, the main focus of these potential clusters is on the first-stage processing of wood.

The Eegions in the Slovalkia for the Potential Clusters of Wood Processing Industry

e [ _.-?_" E.
T o “_" Banski Bystrica !
) i -

Figure 2 Localization of Wood-processing enterprises clusters

4. CONCLUSION

Continuous growth of competitiveness of Slovak industry is a necessary and important
qualification for the successful application of enterprises in a global market. A possible tool for improving
the competitiveness of DSP (from Slovak language Wood Processing Industry) enterprises in Slovakia
is to join forces by integration of enterprises in the cluster of wood processing industry whose potential
is identified in Nitra, Banské Bystrica and Zilina regions.
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THE POTENTIAL CLUSTERS AND REGIONAL INNOVATION
PARADOXES IN THE FORESTRY SERVICE SECTOR IN SLOVAKIA

Martina Stérbova, Erika Lou¢anova, Jaroslav Salka, Hubert Palus

ABSTRACT

The emphasis in the process of providing forestry services has been put on quality. The basic
elements of success are the innovations that are the result of the institutional process. The ability of
contractor firms to generate innovations currently depends on the ability to work and interact as a part of
the innovation system. The basic functions of that innovation system in the forestry service sector are
cooperation between the various actors, exchange of information and reducing uncertainty,
management of conflict and risk. In the market of forestry services clustering is in its beginning and
enterprises merge together and work as partners mainly on an informal level. The aim of the study is to
identify the regional paradoxes within the enterprises providing services in forestry sector on the
regional level in the Slovak Republic, in the area of potential clusters - innovation networks representing
an effective system for promoting innovations based on the principle of synergistic effect.

Key words: cluster, innovation paradoxes, forestry services

1.THEORETICAL BACKGROUND

In recent years, the overriding role of forestry is associated with the provision of a wide range of
services. These services are provided by a community of forestry contractors’ consisiting mostly of smalll
and medium-sized enterprises that don’t own and use forest lands, but only provide and ensure the full
range of forestry services (bouriaud et al. 2011).

The emphasis in the process of providing forestry services has been put on quality. The basic
elements of success are the innovations that lead to the use of specific technologies, which providers
understand as their competitive advantage. A strong competition on the forestry service providers’ side
is partially forcing entrepreneurs to invest money in new advanced technologies. It is quite obvious that
firms with modern technologies are able to obtain employment contracts (palus et al., 2011).

However, innovations are the result of the institutional process, which means that the
entrepreneur is not the only one who is responsible for the innovation activity of the company. The
integration into the system of institutions that can support innovations is really important. The innovation
systems represent a set of different institutions and actors who influence innovation processes in a
given territory and they have been categorized into the national, regional and sectorial innovation
systems. The innovation system of the forestry service sector has an influence on competition and
cooperation, which is necessary for the implementation of innovation activities. The basic functions of
that innovation system in the forestry service sector are cooperation between the various actors,
exchange of information and reducing uncertainty, management of conflict and risk, creating new
innovations, and their dissemination and use. It is divided into four levels: institutional, business to
business (b2b), firm and personal levels (5térbova et al., 2014).

The present time is typical for its permanent tension and chaotic changes. In these situations it
is resonable to replace "negative cooperation" (fighting, rivalry, competition) by "positive cooperation"
(cooperation, alliances, clusters), or the least to avoid competitive scrambles (neutral cooperation).
However, it is assumed that cooperation with competitors may also partially include fights or "positive
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cooperation" may to change into the "negative cooperation" and vice versa after a period of time (Trnka,
2004).

Porter (1998) defines a cluster as a ,geographical proximate group of interconnected
companies, specialized suppliers, service providers and associated institutions in a particular field,
linked by commonalities and externalities, which together compete but also cooperate.“

In the market of forestry services clustering is in its begining and enterprises merge together
and work as partners mainly on an informal level. These informally organised cooperations allow
different information exchange on various degrees of institutionalisation. The Association of
Entrepreneurs and Tradesmen Working in the Forestry Service Sector of the Slovak Republic has a
characteristic function within the cluster and aims to create the best conditions for the development of
small and medium-sized enterprises in the forestry sector in each region of the Slovak Republic. The
association seeks to promote the professional and economic interests of its members in the course of
their profession as well as ensuring fair competition between the economic entities. However, the actors
from other sectors have also an important role (Zauskova et al., 2009).

In terms of innovation activities of the firms providing forestry services, participation of a firm in
the cluster has a great importance and brings many benefits. By the constant contact with each other,
companies are able to get very quickly a lot of information about evolving technologies, available parts,
machines, new services and marketing concepts. There can be more enterprises working together in
innovation creating process and they can also share the costs necessary for the development of new
products and technologies. This creates strong networks between the firms and scientists, researchers
and developers. There is a mutual inspiration and often in connection with the cross-cutting cluster
"spill-over" effect, when technology from one field or industry can be used in supplementary or
completely different industrial fields.

The aim of this work is to identify the regional paradoxes within the enterprises providing
services in forestry sector on the regional level in the Slovak Republic, in the area of potential clusters -
innovation networks representing an effective system for promoting innovations based on the principle
of synergistic effect.

2.MATERIAL AND METHODS

We used analytical and synthetic methods that connect approaches to the issue of innovation
systems in the forestry service sector. Through the analysis of phenomena and processes we analyzed
the issue of innovations and innovation system, following the grouping and cooperation in the context of
potential clusters in the forestry service sector on regional level in the Slovak Republic. We analyzed
this issue by individual parts using the the descriptive method; we described their relationships to
identify innovative paradoxes on the observed level.

The classification of contractor firms in forestry service sector was based on the data collected
and on the analysis of relevant information from the Register of Financial Statements of the Ministry of
Finance of the Slovak Republic. We created a database of information through the following search
criterion - 8 different regions of the Slovak Republic. Based on the gained data (number of the
contractor firms in forestry service sector in individual regions in Slovakia and the total number of
enterprises in the regions and in Slovakia) we calculated The Coefficient of Localization (LQ). This is
also known as the index of concentration, which measures the degree of concentration of the contractor
firms in forestry service sector over a set of regions. The LQ coefficient is then the sum either of the
positive or negative deviations of the regional percentage of firms in the given region from the
corresponding regional percentage of all enterprises in this region. We identified the regions with LQ
higher than the state average, to identify regions which play the key role in grouping of the contractor
firms in forestry service sector.

Porter (1998) defines the formula for calculating the LQ modified for the number of enterprises:
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LQ:xi/X
y; 1Y

where:

LQ - coefficient of localization in the region,

Xi - number of contractor firms in the forestry service sector in the region,
X - total number of enterprises in the region,

yi - number of contractor firms in the forestry service sector in Slovakia,
Y - total number of enterprises in Slovakia.

Regional clusters potentially exist in the regions, where groups of related industries with LQ
higher than 1 are located. It indicates regions with a particularly large representation of selected
enterprises. A value of 0 would indicate that the contractor firms are distributed very evenly over the
region. A value of 1 indicates an extreme concentration of firms in one region within the country, but
there can be more than one region with LQ higher than 1 in the same country. Subsequently, we
identified the key regions suitable for the cluster in the forestry service sector.

Further on we focused on mapping the innovation activities of Limited Liability Companies in
forestry service sector during the financial year 2012. We identified the regions with the highest and the
lowest innovation activity in the field of investment innovations in this year. The assessment of
innovation activities was based on the theoretical background of innovation, where innovation is defined
as a quantitative or qualitative changes in the system of enterprise, relating to any area of its activity,
that will benefit based on the assumption that entrepreneurs do not invest money in material equipment
without subsequent benefit, so each one euro invested represents an investment into the innovations.
This information about innovation investments was drawn from the Register of Financial Statements of
the Ministry of Finance of the Slovak Republic. From the balance sheets published by various entities
we found the value of assets for the financial years 2012 and 2011 and calculated the annual changes.
This demonstrated the innovation activity in the category of investment innovations of these entities in
the selected period. Our conclusions were based on the finding that the positive change demonstrated
the positive innovation activity in the company. A negative change (assets were higheer in 2011
compared to 2012, the amount of accumulated depreciation exceeded the amount of capital investment
in investment innovations) indivated that that the entity did not implement innovations.

To fulfill the objective of this work we finally used the method of comparing the value of
investment in innovations of Limited Liability Companies within the individual regions and the
concentration of these companies within the sector. The actual synergic effect of innovation networks -
clusters, representing an effective system for promoting innovations, was observed by the integral
indicator of pragmatic value of innovation activity within the regions, where these companies are
located, and the concentrations of these companies in the sector, as well as the forest cover of regions.
The final evaluation was done by summing and ordering the individual values.

3.RESULTS

There are totally 21,694 firms providing services in forestry in Slovakia. In the Slovak Republic
most of the contractor firms is situated in regions of PreSov (PO) and Banska Bystrica (BB). This is
connected to the fact, that these regions are characterised by the largest forest area in Slovakia. A
relatively large number of firms can be also found in the regions of KoSice (KE), Zilina (ZA) and Trengin
(TN). The fewest number of enterprises is present in the regions of Nitra (NR), Trnava (TT) and
Bratislava (BA). This can also be attributed to the total area of forest land, which is the lowest in these
regions of Slovakia (Table 1).

129



WoodEMA 2015 - Forest Products Society 2015, Dubrovnik, Croatia

Table 1. The classification of firms in the forestry service sector according to regions of Slovakia
Region BB BA KE NR PO N T ZA

Number of firms 5777 380 3177 804 6120 1976 609 2883

Based on these data the localization coefficient was calculated. It is used to indicate regions,
where the groups of related enterprises (LQ higher than 1) or potential clusters in Slovakia within the
individual regions can be found (Table 2).

Table 2. The coefficient of localization for different regions of Slovakia in the forestry service sector
Region BB BA KE NR PO N T ZA

LQ 2,42 0,09 1,32 0,31 2,19 0,92 0,28 1

Base on the LQ values shown in Table 2 we can determine the regions with the highest
concentration of contractor firms and thus state that the regions of Banska Bystrica, Poprad and KoSice
can be considered as preferred potential regions for the creation of forestry contractors’ cluster. The
considerable potential for creating clusters is in region of Zilina too, where LQ assumes a value equal to
1. However, the coefficient of localization does not specify which of these regions has the highest
mportance for the forestry service sector. It shows only the actual, static status of each sector.

In the next section we focused on the survey of investment innovations in Limited Liability
Companies, as they are required to publish their financial statements (within their balance sheet, income
statement and notes) for each accounting period. At the same time, this is the most preferred legal form
of partnership in the forestry services sector in Slovakia.

The innovation activity in the field of investment innovations of Ltd. companies according to
individual regions of Slovakia are illustrated in Table 3. The results show significant regional differences.

Table 3. Investment innovations of Limited Liability Companies by regions

Value of assets (€)
Region Accounting period
2012 2011 Annual change

BB 35716 277 33 808 277 1908 000
BA 3919160 3008 024 911 136
KE 20 245 995 20 846 969 -600 974
NR 10 343 729 10 550 791 -207 062
PO 32 356 435 30305 171 2 051 264
TN 9795 953 8 845 860 950 093
TT 6 537 300 6767 908 -230 608
ZA 12 335929 11314 833 1021096

Total 131250 778 125 447 833 5802 945

As shown in Table 3, the highest amount of investment into innovations was spent by Ltd.
companesies located in the region of PreSov and Banska Bystrica. The lowest amount was invested in
the region of KoSice, Trnava and Nitra.

To identify regional paradoxes within the enterprises of forestry service sector at the regional
level of the Slovak Republic in the area of potential clusters (innovation networks representing an
effective system for supporting innovations based on the principle of synergistic effect), the innovation
activity was compared with the share of sector that enterprises operating in the region hold on the the
LQ state average. These represent potential clusters; virtual innovation networks of effective system for
supporting innovations (Table 4).
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Table 4. Identification of regional paradoxes within the enterprises of forestry service sector

Region BB BA KE NR PO TN T ZA
Innovation activity (mil. €) 1,908 0,911 -0,601 | -0,207 | 2,051 0,951 -0,236 | 1,021
LQ of Ltd. companies 2,54 0,19 1,06 0,51 2,20 1,02 0,56 1,57

The identification of regional paradoxes within the enterprises of forestry service sector at the
regional level of the Slovak Republic was based on the assummtion that the regions with the higher
concentration of companies into innovation networks or clusters will be the innovation leaders and the
highest amount of investment into innovations will be found here.

The values obtained for the region of KoSice are remarkable, as on one hand, this region is
considered as a strategic area in relation to cluster formation within the sector because of the existence
of a group of related enterprises, however, on the other hand, there were negative values of
investments into innovations (the lowest value among all 8 regions in Slovakia) in companies identified
in this region during the observed period. In these companies the amount of accumulated depreciation
exceeds the value of investment, so we can assume that investment innovations were not implemented
by the companies during the selected period, or their character was not so extensive and the value of
accumulated depreciation to previous investment innovations exceeded the value of capital invested
into innovations.

The opposite situation was in the region of Bratislava, where despite of a very small
concentration of enterprises of the sector, there was a high amount of capital invested into innovations
per enterprise at average. In terms of the synergic effect of supporting innovations through innovation
networks — clusters, this situation can be called as the “innovation paradox‘. However, in the Bratislava
region it is rather a regional specific resulting from the concentration of capital in Slovakia than the
"innovation paradox". In relation to concentration of capital, there are also different rules applied in this
region comapred to other regions in Slovakia.

The integral indicator of value was used to determine the value of the innovation activities of
contractors in the forestry service sector. As shown in Table 5, information about concentration of
selected companies, their innovation activity and the forest cover within the regions of the Slovak
Republic were summarised in the matrix of multicriteria evaluation to quantify this indicator.

Table 5. Matrix of multicriteria evaluation

Region acltril\r/li(t);?rtri:i)lr.l €) Rank col;nC:):;?és. Rank Forest cover Rank
BB 1.9080 7 2.5400 8 0.4910 6
BA 0.9111 4 0.1900 1 0.3660 4
KE -0.6010 1 1.0600 5 0.3960 5
NR -0.2071 3 0.5100 2 0.1520 2
PO 2.0513 8 2.2000 7 0.4920 7
TN 0.9509 5 1.0200 4 0.4920 7
T -0.2361 2 0.5600 3 0.1570 3
ZA 1.0211 6 1.5700 6 0.5590 8
Character of criterium +1 +1 +1

The value of the synergic effect of innovation networks — clusters in forestry sector represents
an effective system to support innovations. As shown in Table 6, the highest values occurred for the
region of PreSov, Banské& Bystrica and Zilina.
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Table 6. Synergic effect of innovation networks

Region BB BA KE NR PO TN T ZA
Integral indicator 21 9 1 7 22 16 8 20
Rank 2 7 5 8 1 4 6 3
4.CONCLUSION

In the latest years, there has been a business community created and significantly expanding
within the forestry sector. This community consists of firms providing services in forestry. The first part of
this paper deals with the actual situation of contractor firms in the forestry service sector in Slovakia. As
for regional distribution most of the enteprises can be found in the region of Banska Bystrica, PreSov
and KoSice. These regions are considered as the key regions for potential clusters in the sector and
suitable for the mapping of relations between contractor firms in forestry service sector based on the
knowledge of the general laws of development and operation in this field, as well as general laws of
behavior of clusters and innovation system. In general conclusion it can be concluded that public
institutions at local, regional, national and transnational levels, as well as research and education, can
be considered as the most important elements of the innovation system in the forestry service sector.

As Palus et al. (2011) states, it is typical for the market of forestry service sector that innovatiion
activities are significantly affected by specifics of forestry production, such as seasonal silvicultural
operations, random accidental felling, etc. Innovations also affect the amount of specific investments
and the conditions of their implementation. They are gradually becoming the main driver of success in
many business sectors and activities. They represent a long-term source of profit, business success,
competitive advantage, work on the future of the company, part of its strategic management, key
process in companies (Kosturiak, Chal. 2008).

Based on the results of this study, the most innovative companies were located in the region of
Banska Bystrica, Preov and Zilina. This strengthens the strategic position of these regions in relation of
the cluster formation within the forestry service sector. The “innovation paradoxes” were indetified within
the region of KoSice and Bratislava.
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QUALITY MANAGEMENT IN WOOD PROCESSING INDUSTRY
IN SLOVAKIA AND THE CZECH REPUBLIC

Pavol Gejdos

ABSTRACT

The paper deals with the issue of building and certification of quality management systems in
terms of wood processing industry in Slovakia (SR) and the Czech Republic (CR). It presents the results
of the current status of the using of ISO 9000 standards in companies of the wood processing industry
(WPI) in Slovakia and the Czech Republic, through which we can built the Quality Management
Systems (QMS). It monitors the advantages and disadvantages of the QMS and their individual
components in terms of wood processing industry, which should ensure higher efficiency in the whole
sector. In the paper have been used methods of analysis and synthesis of data, correlation analysis and
questionnaire investigation method. The main results are: too high a formality implementation of QMS,
QMS has very little effect on achieving better economic results and costs reduction of the company, the
reasons for the implementation of the QMS is to gain competitive advantage, obtain better contracts and
many others.

Key words: certification, quality management systems, implementation, wood processing industry,
Slovakia, Czech republic

1.INTRODUCTION

The term quality is still more and more used in professional practice and also in usual life
because it is becoming the criterion according to which is decided about surviving or extinction of
companies. Area of quality is one of the substantive components in the company because without
quality goods and services, which firms offer or should offer, company cannot exist. Only expressive
increasing of quality can guarantee the efficiency of production and competitiveness of the company.
One way to increase the quality and performance of organizations is the implementation of ISO 9000.[6]

2.QUALITY MANAGEMENT BASED ON ISO 9000 IN SLOVAKIA AND THE CZECH
REPUBLIC

The basis for the analysis of the actual implementation of QMS in the wood — processing
industry (WPI) in Slovakia and the Czech Republic was the creation of a questionnaire, which consisted
of several classification issues (industry sector, size of business, length of time on the market), whose
purpose was to diversify the various types of business of WPI and questions in which respondents gave
relevant answers to the asked questions (QMS length of implementation, reasons, benefits and negative
aspects of the implementation process etc.). The questionnaire was sending out an electronic form to all
companies operating in the market in both countries and whose contacts are available.

The information was collected electronically, then they were used scientific methods of analysis and
synthesis of data which were then processed in Excel as well as assessed by correlation analysis of
program Statistics.

The first classification issue a questionnaire investigation was the question about the industry in
which it operates (Table 1).
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Table1. The share of questioned enterprises in the sectors of WPl in SR and CR

SR CR

WPI % %
Wood industry 25 % 48 %
Furniture industry 66 % 43 %
Pulp and paper industry 9% 9%

Another classification of the questions raised in the questionnaire was the question of the size
of the undertaking and provided that the characteristics of each group was defined only limit to the

number of employees in the company. The data obtained are presented in table 2.

Table 2. The share of enterprises WPI in SR and CR by size of enterprise

Size of company So/? %/lj

Micro and small enterprises (under 50 76% 170
employees)

(51250 ampiyeed 20% 3%

(251 g more emplyees o 20%

Other information that has been subject to review information on the length of exposure of

companies in the market. The results are presented in Table 3.

Table 3. The share of enterprises WPI SR and CR by the length of time on the market

The length of exposure of companies SR CR
in the market % %

Less than 1 year 0 % 0%

1-5 years 1% 0%

5-10years 7% 9%

Over 10 years 82 % 9 %

Another area that we were interested in was to give reasons why companies have decided to
introduce QMS(Fig.1). As we can see from the graph fundamental differences between the two
countries are mainly the reasons such as improving the quality of where this ground in Czech Republic
favors almost twice as enterprises in Slovakia, the result is the same reason for such a company's

competitiveness and market position.

requirement of customers
as a guarantee of quality

improved customer
satisfaction

improve the quality

competitive advantage

market position

get better contracts

6%
8%

42%

9%
52%

Ti%

0%

50%

100%

Slovak Republic

10d8Czech Republic

Figure 1. Reasons for the introduction of QMS in the wood processing enterprises in Slovakia and

Czech Republic
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Another issue concerns the benefits brought by the enterprises established and certified QMS. Identified
benefits are presented in Figure 7.

increase productivity and
efficiency of processes

reduce costs

improving the economic
performance of the company

market position Slovak Republic

W Czech Republic

reduce disagreements,
complaints

increase the company's
competitiveness

improve the company image

0% 50% 100%

Figure 7. Benefits from the introduction of QMS in the wood processing enterprises in Slovakia and
Czech Republic

The next part of the article presents the results of correlation analysis. According to the results
of correlation analysis, where the value of the correlation coefficient reached 0.583, there is a
statistically significant correlation relationship between the DSP industry in Slovakia and the
implementation of QMS. This fact has further examined using one-way analysis of variance and we
came to the conclusion that the undertaking of the timber industry is largely not implemented QMS, for
the furniture industry enterprises, the situation is slightly better, where either have implemented QMS, or
can be implemented in accordance with ISO 9000. In the pulp - paper industry, the situation is best
which is documented by Figure 3, with 0 on the x axis represents the Wood industry, one - Furniture and
2- pulp - paper industry.

The interdependence between sector of WPI and implementation of QMS in enterprises

in SR
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Figure 3. The interdependence between sector of WPI and implementation of QMS in enterprises in SR
Similarly, there is a statistically significant correlation between the length dependence of the

implementation of the ICS and the DSP industry in Slovakia. Based on the value of the correlation
coefficient of 0.569, we can say that the situation is very similar to the previous one, when companies of
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wood industry in the implementation of QMS declare the length of the application process most
frequently in five months, Furniture 6-12 months and pulp - paper industry over 12 months . As a critical
reason there seems to be mainly size of the undertaking and therefore demands the creation and
building of QMS. Figure 4 shows the results, with 0 on the x axis represents the Wood industry, 1 -
Furniture and 2- pulp - paper industry.
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Figure 4. The interdependence between sector of WPI and the length of implementation of QMS in
enterprises in SR
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Figure 5. The interdependence between the implementation of QMS and productivity in WPI enterprises

in SR

Figure 5 presents a statistically significant correlation relationship between the implementation
of the QMS and the benefits for businesses in the form of an increase in labor productivity, with 0 on the
x-axis means that enterprises fail to implement a QMS, 1 - implemented QMS according to 1ISO 9001
and 2 - have implemented QMS according to another standard. Correlation coefficient stood at 0.539
Thus, we can conclude that businesses in Slovakia have implemented QMS (either ISO or other
standards) mainly indicated that they saw an increase of the indicator such as labor productivity.
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Similarly to Slovakia, the individual responses to the questionnaire survey subjected to a
correlation analysis of the results obtained from responses to the environment of Czech companies. In
Figure 6 we can see a statistically significant correlation relationship between WPI and the length of
implementation of QMS in companies of the Czech Republic, with 0 on the x axis represents the wood
industry, 1- the furniture industry, and 2 - pulp - paper industry. The value of the correlation coefficient in
this case was at 0,753 which clearly demonstrates that the wood industry enterprises were able to
implement a QMS most frequently in five months, the furniture industry enterprises most often from six
months to one year and businesses pulp - paper industry clearly over one year. These results are
probably related primarily to the size of the firm that is the length of the implementation of significant
impact.

The interdependence between sector of WPI and the length of implementation of QMS in
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Figure 6. The interdependence between sector of WPI and the length of implementation of QMS in
enterprises in CR
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Figure 7. The interdependence between enterprise size and the implementation of QMS in WPI
enterprises in CR

The last pair correlation dependencies that can be logically interpreted statistically significant
correlation relationship between firm size and QMS implementation as demonstrated by Figure 7, with 0
on the x axis represents small business, 1 - median and 2 - large correlation coefficient is level of 0.525
which means that small companies reported the largest variance of responses, but it is obvious that they
at least represented the implementation of QMS, medium-sized enterprises the situation is better,
therefore, the number of enterprises that have implemented QMS is much larger, and the best are doing
big business which clearly have implemented QMS.
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3.CONCLUSION

According to our survey conducted on a sample of Slovak and Czech enterprises DSP we came
to certain facts which can be summarized as follows.

In the case of Slovak companies, we arrive at the following fact:

- 96% of companies consider quality as an important aspect of the success of the enterprise,

- 73 % of companies have implemented QMS,

- the most frequently mentioned reason for the introduction of QMS is to gain competitive
advantages and strengthen the competitiveness of the company , provide better further
downstream contracts and the requirement of customers,

- enterprises accounted for the largest share of the furniture industry , micro and small enterprises
and businesses that are on the market for over 10 years,

- frequently termed benefits of implementing a QMS certification is to improve the image of the
company , then it is strengthening the competitiveness and increase sales,

- only 5 % of businesses had a problem of implementation and certification of QMS,

- 51 % of companies implement a system from 6 months to 1 year, while only 5 % said they took the
introduction of several years.

Results of Czech companies can be summarized as follows:

- enterprises accounted for the largest share of the timber industry had a slightly lower proportion of

companies furniture industry , businesses , and even large companies responded ,were mainly

companies that are on the market for more than 10 years,

- 93 % of respondents consider quality as an important aspect of the success of the enterprise,

- 67 % of companies have implemented QMS , all have it implemented the ISO,

- the most frequently mentioned reason for the introduction of QMS is to gain competitive
advantages and strengthen the competitiveness of the company , which identified all companies
with established QMS , it was further improve the quality of its own products and improve their own
operations,

- frequently termed benefits of implementing a QMS certification is to improve the image of the
company , then it is strengthening the competitiveness and increase sales and lower production of
non-conforming products,

- up to 39 % of enterprises reported that they had difficulties in implementing QMS

- 42 % of companies mislead SMK from 6 months to 1 year, but only 32 % of respondents said they
mislead SMK several years.

Correlation analysis business answers from Slovakia and the Czech Republic confirmed that
the size of an undertaking to the length effect of the implementation of QMS. Small and middle size
enterprises can quickly implement a QMS, due to the smaller scale of individual activities necessary for
successful implementation of QMS, less complex and extensive documentation and more. The analysis
further showed that small and medium enterprises have implemented QMS in a much smaller number
than for large enterprises, as there appear to be reasons for lack of funds, lack of knowledge about the
need for building a QMS, nonexistent reason for their construction and more. In terms of classification of
industries have implemented at least QMS businesses wood industry, followed by the furniture industry
and pulp — paper industry. The reason can be classified mainly size of the company since it was
established that the companies were mostly of wood industry in the category of small businesses.
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QUALITY AND PROCESSES IMPRROVEMENT
IN THE WOODEN CONSTRUCTION JOINERY PRODUCTION

Stanistaw Borkowski. Renata Stasiak-Betlejewska

ABSTRACT

Information on the wooden windows quality is provided by customers and functioning of the
production system was evaluated by employees. The complaints process results show that defects
identified in the windows have been generated during milling, drying and loading (36%; 23% to 16%,
respectively). Identification of processes concerning standardization has been evaluated by using the
sixth Toyota management principle. The principle has been described in BOST method as set of seven
factors importance determined by workers’ opinion. It was highlighted, that documents standardization is
identified as the most important standardization type, while the employment standardization is not
required. Based on the survey results, there was introduced the checking obligation of the following
issues: the turning tools status, the wood moisture after drying, windows packaging method. There was
increased supervision of documentation, which is varied depending on the type of contract.

Key words: quality, process, BOST, standardization

1. INTRODUCTION

Product safety assurance system in Europe requires manufacturers and importers of
equipment, machinery and any elements or products related to safety of obligation to implement only
fully safety products in the market and to the general marketing. Safe product is known as machines
and safety components that meet the standards harmonized with Directives 98/37/EC, 73/23/EEC and
2000/14/EC and 89/336 EEC [Liwowski, Koztowski, 2007].

Assessment of compliance with the relevant requirements regarding safety and protection of
health included in Directive 98/37/EC can be made by the manufacturers on their own or in cooperation
with the appropriate unit from the outside [Borkowski, Rosak-Szyrocka 2009]. To enter possibility of the
free import and export to EU markets, it is necessary uniformity norms and standards, which product is
in charge. Creation of the European market forced the unification and creating rules that harmonize
technical requirements for certain products. In the Member States, there is obligatory mark attesting
conformity with the directives "New and Global Approach”, which is called "CE". It is a form of the
manufacturer's declaration that the product has been manufactured in accordance with requirements
which relate to the protection of life, property, health and the environment. It is therefore required from
the producer to oversee the entire production process and prepared the technical documentation and
declaration of conformity, and if necessary submit product inspection, which is conducted by an
independent entity a notification, which has the appropriate permissions needed for such a control
[Michna, Naprstkova, 2012].

Quality improvement is a part of quality management directed towards continuous improvement
and increase capacity to meet the ever-changing quality requirements. Process improvement applies to
both products/services and processes for its implementation. This should be a continuous process
leading to still setting new targets and finding new opportunities for improvement by conducting audits
and data analysis conducted in the enterprise. Its consequence should be to carry out preventive and
corrective actions in the company. Hence this should also lead to the upgrading of product quality,
implementation of new innovations and lower production costs [Potkany et al. 2002].
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The purpose of quality improvement should be corrective activities for the general organization
and linked to the organization objectives. This applies in particular to improve customer satisfaction and
improve the product quality. Maintaining an effective system of quality improvement is connected
directly with an important factor which is teamwork [Stachova, 2012]. The quality management is
affected by some factors such as: organization associated with the improvement of quality, quality
improvement planning, the improvement effectiveness measuring, inspection of activities and
implementation of the improvement process.

2. CHARACTERISTICS OF THE RESEARCH OBJECT AND RESEARCH METHODS

2.1. Characteristics of the research object

The analysis is the production of wooden single-arm windows in the S - system. Standard
windows are made mostly from pine timber or oak lumber.

The S-Class combines traits of commonly offered window profiles with additional features.
Structural changes in comparison to the previously manufactured windows allow for the complete
elimination of visible defects associated with blocking glass slat at chute. It is necessarily a different side
of the element, but in contrast to standard profiles is completely transparent and free of defects resulting
from bonding the two components [Borkowski et. al. 2013; Hrovatin et al. 2013].

2.2. Characteristics of the research methods and research findings

To provide a high level of the product quality and safety in the wooden construction joinery
production, the entire window production process has to compatible with the quality requirements and it
must be designed so that the possibility of the emergence of possible nonconformities occurrence is so
low as possible. One of the many and one of the simplest of tools that could be used for quantitative
assessment and analysis of the production process of wooden windows is a control sheets. The sheets
are most frequently used in the initial stages to identify quality problem during the control process.
Owing to this tool data concerning the manufacturing process as well as after its completion [Borkowski
S. 2004]. In the case of determining causes of nonconformities that occur during the windows
production, control sheets allows collecting and organizing all collected data. Well-prepared control
sheets should allow for individual data entry and its clear reading, the use in further analysis and expose
the target [Borkowski S. 2004].

Designing of the control sheet consists of several stages. In the first stage study phenomenon is
recognized. The control sheet, which was used in the company X, allows identifying defects that cause
nonconformities in accordance with quality requirements set by the management. The next stages of
proceedings are following [Luszczak, Matuszek - Flejszman, 2007]:

— definition of data and determining its full names,

— determining research period and the place of data storing,
elaboration of clear and simple-to-use form of the control sheet,
save all the data obtained in the sheet,
data counting.
On the basis of survey conducted among managers and employees of the complaint
department, a list of 8 defects types found in the complaint related to wooden windows production was
elaborated:

— damage during treatment carpentry,

— damage the paint coating,

— improper selection of glass,
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— the color of fittings incompatible with the order,
— the use of defective blank,

— incorrectly located silicone layer,

— chipped glass,

— scratched handle.

After determining the types of defects it was decided that the information will be collected in the
final stage of the manufacturing process prior to packaging. It was also established that the whole
process of data collection covers the period of one year: January 2012 - January 2013. To facilitate the
work, there was created a simple and functional control sheet which included: types of data defects,
symbols of defects, rubrics allowing graphical representation of the number of defects on a given day
and summing column.

The control sheet in a very readable and clear way illustrates the number and types of
nonconformities occurring in the production of wooden windows within 4 working days (number of
produced windows reached 45 items and 33 defects have been identified in the final product). Most
defects can be removed and repaired without great prejudice to the finished product, however, it is an
important time for the company. In the next stage, some data allow to create Pareto - Lorenz diagram.
Pareto - Lorenz diagram is based on the empirical regularity according to which about 20% of the
causes of a given phenomenon is responsible for about 80% of the often negative effects. It is the law of
uneven distribution and allows finding causes responsible for the formation of nonconformities. For the
purpose of analyzing the data collected and complaints on windows in 2012, which total market value
was more than 100 000 PLN, accumulated 62 complaints. The various factors responsible for
complaints and the frequency of its occurrence are shown in Table 1. They were previously ranked in
terms of frequency.

Table 1. Number of complaints caused by individual production nonconformity in the analyzed company

SYMBOL Defect Number of complaints
N1 Damage during treatment carpentry 22
N2 Shortened dwell time in the dryer 14
N3 Damage during loading / unloading 10
N4 The use of defective material or semi-finished 7
N5 Error during installation 6
N6 Improper grinding treatment 3

Source: control sheets of company X.

The factor that most contributed to the fact that customers have decided to exercise their right
to a two-year warranty was nonconformity N1 (damage during processing carpentry). Another important
factor contributing to the increased number of complaints in the analyzed company is nonconformity N2
(shortened dwell time in the dryer). Improper grinding treatment was the reason for 3 complaints. The
two main reasons constitutes 33.33% of the causes, that are responsible for 58.06% of all complaints
identified in the wooden windows production in the analyzed period.

The damage of the window while processing at carpentry may be effect of carpenter error. It is
often forced by the work in the carpentry department associated with the use of obsolete machines,
such as thickening and milling machines. It caused that modernization of the machinery have been
taken in the analyzed company with using European funds of the Regional Operational Programme of
Silesia in 2007-2013. It made fundamental changes to the manufacturing process what contributed to
increasing the competitiveness of the company. Reduced freshly painted windows dwell time in the
dryer is a nonconformity that is associated with increased seasonal demand and insufficient drying
surface. The damage during loading/unloading is the third nonconformity that caused complaints
windows. It concerns mainly large-sized the windows, which are very heavy for loading and unloading.
Applying defective materials or semi-finished products in the production results from improper inspection
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and approval of defective materials and semi-finished products for production. Errors caused by
improper assembly and processing of grinding are the least involved in the formation of the complaint.

3. BOST METHOD IN THE PRODUCTION PROCESS IMPROVEMENT

Each production process, regardless of its type or variant must be carried out smoothly and in
such a way that the products are characterized by the highest quality and meet customer requirements.
One of the elements of quality improvement in the analyzed company is BOST survey, which objective
is to identification of employees' opinions about specific types of standardization responsible for the
product quality level. Workers of the analyzed company (number of respondents = 200) responded to
various questions concerning the manufacturing process of wooden windows. Survey question concerns
factors of E6 area: What kind of standardization is the most important in ensuring the continuous
improvement of processes in your company?. There are 7 variants of answers (seven types of
standardization): time of one task execution (CW), process (Pl), documents (DO), workstation stores
(MP), training (SN), the flow of information (PI), employment (ZA). This question was formed in
accordance to Toyota principle that states: Standard task as the basis for continuous improvement and
empowering employees. Obtained research results are shown in Figure 1.
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Figure 1. The spatial presentation of research results: a) the number of ratings, b) the ratings’ structure.
It concerns analyzed company.
Source: own interpretation based on the author's program of prof. S. Borkowski [Borkowski, S., 2012a,
2012b].

In Figure 1a research findings of BOST survey are presented in numerical form, while in Figure
1b - as a percentage. According to graphical data presentation (Figure 1), the most important factor in
the production process it is a document standardization (DO) with the highest score represented by 25%
workers’ opinion.

The secondly important production factor is the process standardization (PU) and
standardization of workstation stores (MP) that obtained the highest scores (ratings) indicated by 20$ of
examined workers. The next two factors also received the same number of votes and it concerns
standardization of execution time of one task (CW) and standardization of training (SN). The least
important factor is standardization of employment (ZA), this factor has been assessed by 5% of
respondents. The last place in the factors’ importance hierarchy belongs to standardization of
information flow (PI) that hasn’t received any high rating. According to the respondents standardization
of documents it is the most important element in the production improvement.
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4. CONCLUSIONS

Each manufacturing company, regardless of size and type of production profile, points quality
as the most important and essential factor. The aim of the quality management is to find inappropriate
processes where failures occur and nonconformities are formed. Identification and quantification of
consequences found failures and nonconformities can result in the corrective actions creating aimed to
product quality improvement. Results of the quality level analysis within the entire organization activity
should be implemented as the set of actions focused on the improvement of all identified processes in
accordance to consumers and market requirements.
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ENVIRONMENTAL INFLUENCES AS FACTORS INFLUENCING BASIC
QUALITATIVE CHARACTERISTICS OF WOOD PRODUCTS PLACED IN
EXTERIORS - SURVEY RESULTS FOCUSED ON WOOD PLAYGROUND

Josef Novotny, Renata Novakova

ABSTRACT

In history and in the present it is a matter of course that wood represents a very important
building material. As such it succumbs to various weather conditions. This is the reason why new
technologies and materials are developed to reduce or even avoid the quality decrease of wood
products. It is not always possible to use various chemical coats as they can significantly influence
health. Therefore we made a research on the influence of weather on wood playground located in
exterior and assessed the possibilities of securing quality of similar types of products.

Key words: Wood products, quality, wood playground, new technologies

1.INTRODUCTION

“They are our future ...... ", when using this phrase, it is clear that we are talking about the most

important person in every parents’ life: his child. Today, in times of technology, electro technical
gadgets and digitalized computer games, more and more parents prefer the so called return to nature.
This approach is demonstrated by shopping for toys made of natural materials, as is wood. Before
getting to the subject of our survey in more detail, letus point out that wood is a natural product with a
significant polymorphism and a wide variety of outstanding characteristics, such as thermal insulation,
acoustic insulation, high strength, good bendability, high bearing capacity and easy machine processing
to name a few. Every piece of wood is unique. It contains bumps, splits and different color variations.
Being a natural material, it evolves, expands and contracts depending on changes in temperature,
humidity and climatic conditions. In @ warm and dry environment it usually shrinks, in humid conditions,
on the other hand, the wood expands. In a wood massif such processes do not occur evenly, thus
causing clefts and even splintering. Those splits may take up different depth, wideness and length. We
could say that those are present in virtually any type of wood, more often in round timber than prism.
Many natural materials, including tree cells, contain bound water. Depending on the air humidity, this
water is slowly excreted or absorbed, leading to changes in volume. For this reason the wood is
saturated with impregnation solution through pressure procedure. The change of structure during drying
causes an 8% contraction in width but only 0,3% contraction in length of the wood. Our survey aims to
observe the influence of weather changes throughout seasons on wooden children’s” playgrounds.
The wood is becoming a very popular material for the construction of outdoor playgrounds. Those, as
well as wooden swings, are preferably made of softwood and round timber (rather than prisms), due to
financial reasons. While deciding on the selection of surveyed samples, we focused more on prism than
round timber, though being aware of possible variations in key characteristics.

2.ENSURING QUALITY MANAGEMENT AND OBSERVATION OF SAFETY NORMS
AT THE CONSTRUCTION OF WOODEN CHILDREN’S PLAYGROUNDS.

We notice a wide variety of domestic and foreign manufacturers of wooden playgrounds not
only on the internet, but also on exhibitions and fairs. Based on their diversity and modularity evolves
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the price and flexibility at the final assembling of the playground. Many manufacturers declare a strong
emphasis on quality and respect of technological and safety norms that are especially designed for
wooden children’s playgrounds.

fungac,eu*

Figure No 1 Wooden playground

As already mentioned above, we focused our survey on those products, where the dominant
material is wood, more precisely wooden prism. The prism usually contains less wooden mass from
middle section of the tree than the round timbers, making them less prone to the occurrence of clefts
and splinters. The weather conditions and temperature differences might however result in rough
surfaces or splits, which is why it is necessary to check the wooden product regularly.

What types of checks do we recognize?

a) Routine visual check— the control enables discerning prominent sources of danger, that may have
been caused by vandalism, wear or weather conditions, for example: danger caused by broken pieces.
b) Operational check —a more detailed control aiming to check the functions and stability of installation,
especially in terms of wear. Operational check-ups need to be executed every 1-3 moths or as stated in
manufacturer manual.
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c) General yearly check- the control takes place no later than 12months after the previous control. Its
objective is to ascertain the general level of security of the installation, its foundations and surfaces
assessing the weather influences, traces of disintegration or corrosion and any changes in security level
originating from performed reparations, additionally incorporated elements or replaceable parts.

It is very important to consider the whole lifespan of the installation as well as its individual parts. The
checks must be carried out by an authorized person with certificate that would proceed in conformity
with the manufacturer’s instructions.

Consequently, it is important to elaborate a “control schedule”. The schedule must reflect the
local conditions and manufacturer’s instructions that may affect the frequency of checks. It should
include a list of parts to be checked at different control stages as well as the method to be applied for
the checking. Should the control return any significant defections that might threaten the security, it is
necessary to eliminate them promptly. In such case the installation must be temporarily put of operation,
in order to avoid its use during the reparation phase. To ensure a good maintenance, all fixating
elements or foundations have to be safely stored.

How often should the controls be carried out?

In nursery schools with wooden playgrounds and garden installations the check should be

realized 1 time a year.
In external playgrounds the check should be realized 1 time a year.
It is necessary to point out, that such yearly control has to be effectuated by an authorized person.

Apart from prescribed checks, the routine control should also include precautionary measures,
in particular:

- Tightening of fixating elements

- Re-painting a re-processing of surfaces

- Maintenance of all shock-absorbing surfaces

- Greasing of bearings

- Marking of equipment in order to indicate the level of powdery-material filling
- Cleaning

- Maintenance of free areas

Respect of security norms plays an important role during precautionary proceedings and check-
ups. We could say that well-functioning safety norms are designed to aid the development of safest
possible playground while keeping its attractiveness, without lessening its entertainment value. The
norms target elimination of risks that are unforeseeable for the children. At present there are several
safety norms in vigor for this area, the essential being STN EN 1176/2009 Safety norm for the
equipment of children’s playgrounds.

To support the facts described above, we decided to realize a proper experiment, whose
objective was to test whether the meteorological influences can have a significant impact on the material
that is a main constitutive element of children’s playgrounds — wooden prism. The outcome of our
experiment in presented in a case study which is part of the paper.

3.THE IMPACT OF WEATHER ON WOODEN STRUCTURES

The study considers the influence of weather on degradation of wooden structures, protected by
chemical coating, that are most frequently found on children’s playgrounds. For this purpose we
selected two most typical meteorological variables: temperature and precipitations. Meteorological
measuring took place at the meteorological station of University of Defense in Brno (Fig 2) equipped
with standardized apparatus by Vaisala, represented by rain gauge and temperature sensor.
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In order to assess the impact of weather we selected a pointed wooden prism 50cm long and
5cm wide (Tab. 1). The surface of the prism has been painted with 7 different types of coating
designated for treatment and protection of wooden structures, each stripe 5 cm wide. In order to enable
an inspection afterwards, the bottom part was left without paint. Table1 presents different types of
applied chemical coating.

Fig 2 Wooden prism with protective coating (numbering from above) and Measuring site of
meteorological station of University of Defense in Brno with planted wooden prism

Tab 1 View of different types of coating (from above), names of coating, colors of coating

Number of coating Name of coating Color of coating
1. Sokrates brown
2. ETERNAL akrylat white
3. Bakrylex black
4, PRIMALEX lesk P 8190 red
5. IMPRANAL Profi Golden oak
6. Dulux Universal lesk black
7. Dulux Universal lesk white
8. No chemical treatment

4.APPLIED METEOROLOGICAL DATA AND THEIR EVALUATION

Though the submitted time series is not very long, its range has been designed so as to cover
different seasons, cold and warm likewise. The research period starts 1.12.2014 and finishes 25.5.2015,
counting 177days.The weekly progress of temperature is demonstrated in figure 3. The blue line
represents the weekly averages, the green line stands for weekly averages of minimal temperatures and
the red line depicts weekly averages of maximal values. The chart shows that the temperatures
oscillated intensely at the end of 2014 and beginning of 2015. This is apparent not only from the
maximum and minimum curves, but also from the blue average temperature line. In spite of that, the
average daily temperature merely fell under 0°C at the beginning of January and February. From
February the temperatures rose in a relatively steady though moderate manner. However, only since
mid-April the average weekly minimum temperature stays above the freezing point.

The figure 4 outlining the weekly rainfall clearly shows, that with the exception of the beginning
of measuring period and a few days at the beginning and the end of January, the weekly rainfall did not
exceed Smm. In March the values in average leapt over this threshold. The weekly amounts increased
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distinctively beyond 10mm at the end of measuring period, peaking between 12.5.2015-18.5.2015 with
21mm of measured rainfall.

Temperature
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Fig 4 Course of temperatures measured in meteorological station of University of Defense between
1.12.2014 and 25.5.2015.Blue Tavg represents the weekly average temperatures, red Tmax represents
the course of weekly maximum temperatures and the green Tmin line shows weekly minimal
temperatures
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Fig 5 Weekly rainfall measured at meteorological station of University od Defense in Brno between
1.12.2014-25.5.2015

5.INITIAL RESULTS OF EVALUATION OF WEATHER-CONDITIONED IMPACT ON A
WOODEN PRISM

A casual examination does not return any significant changes on the wooden prism. After a
closer inspection a relatively highest degree of degradation is notable on the bottom part of the prism,
which has been thrust in the soil. The part of prism located right above the ground level (8. stripe)
presents a somewhat better condition, despite having been left unpainted, thus free of any chemical
treatment or coating. At the first glance the other, chemically treated stripes, do not show any sign of
degradation. The paint of 6th stripe (Dulux universal lesk — black) merely appears to have a reduced
luster.

Consequently, it is evident that the period of the experiment is too short for weather to influence
either the degradation of protective chemical coating or the examined wooden material in a more
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significant way. No extreme values of temperature or precipitation occurred during the experimental
period.

It seems to be appropriate to subject the examined sample to a longer influence of weather,
namely a more intense fluctuation of temperature combined with precipitation, in order to obtain more
visible traces of degradation in the form of washing off of protective chemical coating. This would allow a
clearer assessment of potential dangers related to the mentioned wash off issues in the domain of
children’s” playgrounds.

6.CONCLUSION

In spite of our survey being limited in time, we came to some consequential findings. Those
more or less proved the weather conditions to be among the fundamental factors influencing health and
safety during manipulation and use of items produced in relation with children’s playgrounds. Our paper
highlights the importance of “control and maintenance schedules”. Keeping track of any realized
activities related to the object is an essential feature of safety management. Recommended
documentation should include:

- Certification of inspection and testing, if necessary
- Maintenance and control manuals

- User manual, if necessary

- Keeper's records, for example diary

Only if the recommended documentation complies with the norms in vigor can we pronounce
the safety and health protection rules to be respected, and consequently declare a level of quality of the
product — wooden children’s playground.
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USE OF CROSS LAMINATED TIMBER (CLT) IN THE CONSTRUCTION OF
MULTI-STOREY BUILDINGS AND ITS CONTRIBUTION
TO MITIGATION OF CLIMATE

Predrag Sretenovic, Branko Glavonjic

ABSTRACT

The paper gives an overview of the research results in the use of cross laminated timber (CLT)
for the construction of multi-storey residential and nonresidetial buildings in Europe and the world. The
tallest building in the world named Forte and the tallest building in Europe - Stadthaus, Murray Grove
present the most significant construction objects made of cross laminated timber (CLT). These multi-
storey wooden buildings should present examples of good practice which could positively influence the
growth and development of the construction industry in Serbia and countries in the Balkan region. The
research included a brief overview of cross laminated timber market with special reference to the
beginning of production and countries that are the dominant producers in this field. In addition, the
research also involve the contribution of wood construction to mitigation of climate change. Unavoidable
fire resistance of buildings made of of CLT was also the subject of the research in this paper. It referred
to particular objects made of CLT in terms of period of time in which they may be exposed to fire, as well
as possibilities for improving the properties of fire resistance through the use of other materials for its
covering.

Key words: cross laminated timber (CLT), construction, buildings, fire, climate

1. INTRODUCTION

Application of modern and advanced technologies in wood processing has led to the
improvement of utilization of raw materials in qualitative, quantitative and financial terms. Composite
wood products such as cross laminated timber (CLT), glue laminated timber (GLT), laminated veneer
lumber (LVL), beams of / profiles and many other products began to replace classic lumber made of
spruce, fir and pine. In this way, the innovative composite products retained good characteristics of
wood as the environmental material, greatly improving its mechanical properties and characteristics. In
the past limiting factor for beams dimension was the raw material from which they were produced, but
today its only production capacities and transport regulations for such long elements. In addition to the
environmental advantages, wood has better insulating properties than steel and concrete, which is
supported by the fact that it is 400 times better insulator than steel and 15 times better insulator than
concrete. Taking into account these facts it is of great importance get to know with CLT used in
structural purposes, primarily in the construction of multi-storey buildings made of wood. In addition to
the fact that CLT successfully replace massive wood because of its superior properties, it is also used
for purposes where the solid wood can’t be applied because of its anisotropic properties and
dimensional constraints.

2. SCOPE AND OBJECTIVE OF THE WORK

The main scope of research in this paper is the use of cross laminated timber (CLT) as the most
important composite wood products intended for the construction of multi-storey residential buildings in
Europe and the world. The main objective of the paper is market research of cross laminated timber in
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Europe and Australia. In this sense, the research included the production of CLT with a clear
designation of the most important countries but also companies that dominate the market. The
indispensable segment of the paper which is of great importance for the production and installation of
CLT are standards. Having in mind previously mentioned, besides the basic features of CLT, special
emphasis was placed on its fire resistance which was very often a limiting factor for more intensive
wood construction. The research of market flows led to the most important examples of good practice in
which CLT was used for the construction of multi-storey buildings. The biggest contribution that can be
achieved by building these objects, which are encompassed by the term green building, is linked to the
reduction of CO2 emissions into the atmosphere and mitigation of climate changes having in mind that it
is about substitution of classic carbon-intensive building materials such as steel, concrete and
aluminum.

3. MATERIAL AND METHODS

For conducting the research and understanding the elements that are set in the scope and
objective of the paper, it was used the appropriate methodological base, which is largely composed of
general research methods such as historical, analysis and synthesis, generalization, induction and
deduction, while of special scientific methods were used normative.

The historical method was used in part of the paper in which was described the development of
cross laminated timber in Europe with special reference to the beginning of its production. Methods of
analysis and generalization were used for CLT market research in Europe, where in addition to the most
important countries were included the biggest companies that produce CLT. In addition, methods of
analysis and generalization were applied in the research of its use in the construction of multi-storey
buildings in Europe and Australia. The analysis method was used for the purpose of comparative
analysis of CO2 emission and storage for four most important building materials. Synthesis as a general
scientific method was applied in part of the paper relating to the share and types of individual materials
which unifying into functional unit formes cross laminated timber. This enables to understand complex
product (CLT) using its individual parts. Induction and deduction were used to derive the appropriate
conclusions regarding the importance of cross laminated timber, methods and effects of use and
contribution of this innovative wood products to mitigate climate change. For the research of certain
standard provisions of EN 16351:2011 relevant for the production and testing of cross laminated timber
in the countries of the European Union were used normative method. The primary data sources for
these analyzes were used the official publications of the UNECE/FAQ, as well as articles published in
professional journals and relevant databases from the internet which names are listed in a separate part
of the paper refers to the used literature.

4. RESEARCH RESULTS

4.1. Market analysis and basic characteristics of cross laminated timber (CLT)

Although the construction of classic wood houses dating centuries ago, in the construction of
multi-storey wood buildings this is not the case. Their intensive construction became possible when the
central European market launch the new product of innovative design and superior properties with high
strength and dimensional stability - cross laminated timber (CLT). Its appearance is linked to
Switzerland and early '90s and since 1996 it appears on the Austrian market, which is the largest
European manufacturer of CLT today. This is corroborated by the fact that from 550,000 m3 of CLT,
which was produced in 2013 in Central Europe, 90% was produced in countries such as Austria,
Germany and Switzerland. The participation of Austria in the production of CLT in 2013 on the central
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European market was as much as 74%, while Germany had a share of 23%, and Switzerland 3%
(Diagram 1). CLT production growth in 2013 was on average 20%, depending on the country
(UNECE/FAO, 2014). Other European countries which produce smaller amounts of CLT are Czech
Republic, Italy, Spain, Norway and Sweden.

There were 12 factories in Europe in 2012 for the production of CLT with total production of
3,000,000 m2, From the aforementioned amounts 83.3% was produced in 6 factories (KLH = 700,000
m2, Stora Enso = 500,000 m2, Mayr-Melnhof Kaufmann = 500,000 m?, Binderholz = 400,000 m?,

Germany Switzerland Finnforest Merk = 200,000 m? and 200,000
23% — 3% m?2 = Schilliger). This amount of CLT was
\ sufficient to build 1.000.000 m? of new

buildings (Smith S., 2012). Estimations
from early November 2012 were that by
2015 will be reached the level of
production of 1 million m3 at the global
Austria level. However, it seems that this value will
74%, be exceeded, taking into account the sharp

Diagram 1. CLT production in Central Europe rise in the number of factories for the CLT
(Source: UNECE/FAO, 2014) production, particular in Canada, Australia
’ and New Zealand (Taylor S., et al., 2013).

Cross laminated timber (picture 1) is made from multiple layers of solid wood laminated panels,
which are built mainly of tangential elements 80 to 240 mm in width and 10 to 45 mm in thickness. From
coniferous wood species spruce, pine and fir are used, while of deciduous species ash, beech and
others. Finger joint is used for longitudinal connection of elements into lamellas, whereby the minimum
joint distance between two neighboring parallel lamellas must be at least equivalent to 1/3 of their width.

Mutual layers orientation is mainly at an angle of 90°, but

- » i =, sometimes may be at an angle of 45°. In terms of technological
and production limitations, maximum dimension of the product is
16.5 x 3 m, while the transport restrictions enable dimension up to
- 30 x 4.8 m. The thickness of the final product ranges from 42 mm

~ up to 500 mm, depending on its final purpose which depends on
exploitation class 1 and 2. Strength classes in the longitudinal
layers range from C24 - C30, while the transverse layers are
mostly in the strength class C16 (max. C30). Their purpose is
mainly for constructing walls and floors of wooden buildings
(Leonardo da Vinci Pilot Project, 2008).
2 According to research by the German Institute for Construction
Picture 1. Five layer spruce CLT ~ and Environment (IBU) to produce 1 m?3 of cross laminated timber
with grooves for stress reduction ~ are consumed primary and auxiliary materials as shown in Table

( Sretenovic P. 2014. Germany) 1.

o

Table 1. Consumption of materials for the production of 1 m3 of cross laminated timber

Material [kg/m?3] [%)]

Wood 430.19 87.5

Water 51.62 10.5
Melamine-Urea-Formaldehyde adhesive 6.88 14
Polyurethane adhesive 2.46 0.5
Emulsion Polymer isocyanate adhesive 0.49 0.1
Total 491.65 100

Source: Institut Bauen und Umwelt (IBU), 2014; Original
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For the production of 1 m3 of cross laminated timber primary energy sources such is electrical
energy (kWh 116.56), gasoline (0.01 L), propane (0.09 kg + 0.69 L), heating oil (0.45 L), natural gas
(1.28 m3) and biomass (9.53 kg in the dry state) are consumed, while from auxiliary materials hydraulic
fluid (0.04 L), lubricants (0.04 L) and packings (0.46 kg). Table 2 gives an overview of fire reaction
classes for cross laminated timber of all types according to prEN 16351:2011.

Table 2. Classes of reaction to fire for cross laminated timber

Product The lowest average Minimum overall Class®
densitye (kg/m?) thickness (mm)
Cross laminated timber 380 40 D-s2,d0
Cross laminated timber for flooring 390 20 Drr-s1

prEN 16351. 2011. Timber structures - Cross laminated timber — Requirements
Cross laminated timber products exclusively made of wood layers in accordance with this
Source: standard.
Remarks: - Applies to all species and adhesives covered by this European Standard.
Class as provided for in Table 1 of the Annex to Decision 2000/147/EC.
Conditioned according to EN 13238.

On the other hand fire resistance of CLT is determined by the standard EN 13501-2 and it shall
be declared by the corresponding class R in one of two ways:
- An appropriate test method specified in standard EN 13501-2 and
- calculations for example according to EN 1995-1-2.

4.2. The most important examples of multi-storey buildings constructed with
CLT and their contribution to climate change mitigation

Cross laminated timber (CLT) allows very fast construction of multi-storey buildings. This is
primarily enabled with high-capacity technology used for its production but also highly sophisticated
CNC machines used for processing and cutting according to defined shapes and dimensions. Having in
mind that wood is much lighter than steel and concrete the manipulation at the construction site is
simplified and also further cutting and finishing can be done with standard tools and machines. Thus,
the product delivered on site is quickly installed in the appropriate place depending on the position,
thanks to its high finalization degree.

Emission of carbon - dioxide in the atmosphere is increasing year by year. Goals to reduce its
emission, which among others are defined by the Kyoto Protocol, now may be replaced by those which
aspired to maintaining CO2 emissions at present levels, ie. preventing its further increase. Only upon
stopping the growth of CO2 emissions can be talked about the set goal, which primarily relates to the
reduction of carbon emissions in the future. This can be confirmed by data on CO2 emissions into the
atmosphere due to the fossil fuels burning of at least 6.3 billion tons annually, of which 22.2% is
absorbed by the plants (1.4 bilion tons) and 27% by the water resources on the planet (1.7 bilion tons).
This means that annual amount of CO. that remains unabsorbed amount to 3.2 billion tons (Ministry of
the Environment, Government of Japan, 2004). According to experts Donald Kennedy and Brooks
Hanson concentration of CO; in the atmosphere is now higher than at any time in the last ten million
years, which cause a serious concern (D. Kennedy, B. Hanson, 2006). According to UN figures, the
average CO2 emissions in the EU-25 is about 8.5 tonnes per capita annually (GRID - Arendal, 2008).

Having in mind previously mentioned it can be concluded that wood has an important role in
reducing CO> emissions into the atmosphere. This also confirmes one of the important wood properties
such as absorption of CO2 through photosynthesis and storing in the wood fibers. It is well known that
every 1 m3 of wood increment stores 0.9 tons of CO2, and in the same time release about 727 kg of
oxygen (European Wood Factsheets, 2004). If we add to this the amount of 1.1 tonnes of CO. saved by
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substitution of carbon-intensive materials (concrete, steel, aluminum ...) with wood, it leads to savings in
CO2 emissions of even 2.0 tons/m3 of wood.

25000 m Carbon emission [kg/ton]
20000 - = Carbon emission [kg/m?]

Carbon storage [kg/m®
15000 - ge g/l
10000 - 5320
5000 = 39 15 250 700 B 50 120 0

0 - = r—————
Sawn lumber Steel Concrete Aluminium

Diagram 2. Carbon emission and storage (retention) of four most important building materials
(Source: Australian Government, 2004)

In the total amount of chemical elements in wood carbon has a 49% share, so it can be
concluded that 1m?3 of wood absorbs 250 kg of carbon (Diagram 2). Diagram 2 shows that wood is the
only material that has the ability to storage carbon, ie. it is the only material where the difference
between emission and storage is negative value. The fact that carbon - dioxide after felling the trees and
their processing into the final product remains in the wood until the end of its life cycle is of great
importance. Even then, when wood no longer can be used in the manufacture of certain products, it can
be used for combustion and heat generation. In this way wood release the same amount of CO> that
was absorbed during the process of photosynthesis and retained during the entire life cycle of the
product. In this sense, it can be concluded that the use of wood is CO2 neutral, which is corroborated by
the fact that even the most primitive use as a fuel also has CO2 neutral impact.

On the other hand in the production of construction materials such as steel, concrete, aluminum
and others large amounts of energy is consumed in order to obtain a final product that is ready for
installation. In that proces a significant amount of CO. is released, which as the most negative
consequence has the creation of the greenhouse effect and global warming increase. Among all gases
that cause the greenhouse effect carbon dioxide is the most common with 77% share, of which 57%
comes from burning fossil fuels, 17% from deforestation and forest exploitation, and the remaining 3%
comes from other sources (GRID - Arendal, 2008 ).

4.2.1. The highest residential wood building in the world - Forte

Austria is among the world leaders in the production of cross laminated timber (CLT). That is
confirmed by the fact that one of the largest factories for CLT production named "KLH" has produced
structural elements for the highest residential building currently in the world. The name of the building is
"Forte" and it is located in Melbourne, in Australia (Picture 2). The building has 10 floors with 23
apartments and a total height of 32.17 m. Works on the construction site were started in February 2012,
and the installation of the CLT panels lasted from June to August of the same year, while the facility in
December was fully completed. From the above mentioned it can be concluded that the period of
installation CLT panels is relatively short primarily due to a high degree of prefabrication. The
investment amounted to 11 million dollars (Lend Lease, 2013).
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The quantities of materials used in the construction of this
building are remarkable, so consumed timber volume amounted
to 485 tons, which is equivalent to 759 pieces of CLT panels
which are installed. Steel angles were used as connecting
elements for CLT panels in total quantity 5,500 pieces, and wood
screws were spent in the total amount of 34,550 pieces. By
building this residential object from CLT, 761 tons of CO2 were
stored. To this value of stored CO: it is necessary to add the
amount of CO2 that would be emitted if an equivalent object of
concrete or steel was built, so it can be concluded that the
savings in carbon emissions are 1,451 ton. These savings in CO>
emissions are comparable to the amount of CO that would be
saved if the 345 cars were excluded from traffic for a period of
one year. In addition to the savings in CO2 emissions,
construction of this building made of wood also influenced on
savings in water consumption in the amount of 7,700 m3. (Lend

Lm Lease, 2013). From all the above mentioned it can be concluded

“Picture 2. Finished CLT building ~ that there is no green building without cross laminated timber

Forte (CLT), so it can be considered as the main generator of CLT
(www.thomsonrealestate.com.au) ~ demand, and therefore consumption.

In terms of building regulations in Australia, construction
of wooden building larger than 3 floors was not possible. In this sense, it should have been solved one
of the most important tasks such as ensuring the fire resistance of the object, which is usually placed in
the foreground. Therefore it was necessary to find an alternative solution in the form of fireproof
plasterboard panel which was used to cover the CLT walls and ceilings and thus fulfills the requirements
of the standard AS1530 - part 4 which refers to fire resistance of bearing elements in the construction of
Australia. In addition to previously mentioned, the fire resistance is further improved through the
installation of five layer CLT panels in thickness 128 mm for walls and 148 mm for floors. These panels
have two layers more than is structurally necessary, so it can be concluded that with appropriate
dimensioning additional fire resistance can be achieved. In addition to the above mentioned, it is
important to point out that the properties of the incorporated materials are largely predictable, as it is
burning rate of CLT which is 0.7 mm/min. Beside those properties, also were investigated acoustics,
resistance to abiotic and biotic factors because each of the above is of great importance for the
exploitation of building (Lend Lease, 2013).

LAY, =5 | =
A

4.2.2. The highest residential wood building in Europe - Stadthaus, Murray Grove

Until Forte building in Melbourne was finally finished, Stadthaus Murray Grove in London was
the tallest residential building in the world made of wood. It was completed in 2009 and with its nine
floors held the record in this area for three years (Picture 3). Installation of CLT panels made of spruce
lasted nine weeks, and on these jobs worked four professional workers and one supervisor. From the
above mentioned it can be concluded that the time of panel installation was very quick if we take into
account the number of workers who worked on the installation. This has been largely contributed by the
fact that CLT panels were custom made. All openings and holes in the CLT panels such as those for
windows, doors, plumbing and electrical installations were done in the factory, so this contributed to its
faster installation. CLT panels supplier was the Austrian company KLH like for the building Forte, which
produce panels in three qualities: 1. Non-visual quality in which mechanical and physical properties are
important, but not the aesthetic having in mind that they are not built-in on visible positions. 2. Industrial
visual quality in which by the mechanical and physical properties, aesthetic properties are also important
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because they are built-in on visible positions. 3. Domestic visual quality is intended for installation in
living spaces (Timber Research and Development Association, 2009).

It is important to note that 926 m3 of wood were used for
building this object, which means that the amount of stored carbon
is 186 tons. On this quantity of stored carbon its necessary to add
124 tons of carbon which would be emitted in the case that
reinforced concrete was used for construction. This building has 29
dwellings, and in their interior there is no beams or pillars that could
break uniformity in any sense, which is achieved by using CLT
materials. (Timber Research and Development Association, 2009;
www.klhuk.com).

The use of cross laminated timber for the construction of
this building largely made it sustainable in terms of environmental
protection. Using CLT materials significantly reduced energy
consumption during construction on site, but also energy in the
future exploitation having in mind that it is a low-energy building. It
is also important that at the end of the life cycle (cycle of
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s Al exploitation) building can be relatively easy to demolish and to
Picture 3. Finished CLT recycle the remaining material. It is interesting to note that by the
building Stadthaus, Murray building envelope and elevator shaft which are made of wood, the
Grove building facade is made of wood too. Specifically, for this purpose
(www.e-architect.co.uk) was used 5,000 boards in dimension 1200 x 230 mm, and the

ecological side highlights the fact that for their production were used 70% of recycled material.

Stadthaus Murray Grove is inevitably tested to fire resistance, where the CLT panels showed
superior properties. In this respect they may be exposed to the combustion up to 60 minutes, and if they
are protected with plasterboards resistance is increased to 90 minutes. Insulating properties of the CLT
walls in thickness 128 mm can be shown through thermal resistance (U) which amounts 0.13 W/m?K
with only 100 mm of insulation (Timber Research and Development Association, 2009).

5. CONCLUSIONS

In the global market increasingly actual and present are environmentall friendly and energy
efficient buildings for which construction are used various types of innovative composite wood products.
The most important composite product that enabled the construction of multi-storey buildings made of
wood is cross laminated timber. From the above stated it can be concluded that the construction of multi
residential buildings greatly affects the increase of consumption and consequently intensification of CLT
production.

Research has shown that Austria is a world leading manufacturer of CLT which exports to the
European market, but also to other continents such as Australia, North America and Asia. It can be
concluded that on the global market is present clear upward trend in the production and consumption of
CLT, which is confirmed by the statistical data mentioned in the paper, as well as with world examples
of multi-storey buildings made of CLT. Excellent fire resistance of CLT made it reliable product even
when it comes to the most stringent criteria set by the relevant European and Australian standards. In
this sense, the fire resistance of 60 minutes can be achieved with five-layer CLT, and if it is covered with
plasterboard this time is increased by 50%, so it can be concluded that allegations of poor fire
resistance of these buildings are not based on relevant sources of information.

The impact on the reduction of CO2 emissions into the atmosphere by using CLT as a building
material is clearly proven by the representative examples of multi-storey buildings in Europe and the
world. Direct savings in CO2 emissions which amounts hundreds of tons per constructed object are
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achieved through its retention in the wood fibers by the end of the product life cycle, and indirect savings
are achieved through substitution of traditional construction materials such as concrete, steel and
aluminum. From the above stated it can be concluded that the ultimate effect of cumulative savings in
CO2 emissions is very important for reducing global warming, ie. reduce greenhouse gases, especially if
we have in mind the requirements defined by the Kyoto Protocol signed by Serbia. Previously
mentioned is of great importance for the intensive use of innovative composite wood products, primarily
cross laminated timber (CLT) in Serbia, which should be an important strategic goal of construction and
wood processing industry. These products as environmentally friendly materials should encourage the
wood processing industry to improve and develop products with added value. When the rules and
regulations in Serbia harmonize with requirements of the European Union can be expected to intensify
the wood construction with the gradual substitution of concrete and steel.

It is believed that cross laminated timber is not only the product that enables wood construction,
but the whole construction sector provides new opportunities and opens new horizons. This is primarily
related to the multi-storey residential and commercial buildings, so the CLT may be the initial trigger for
the intensification of building with innovative composite wood products in the cities. It is also considered
that wood construction may represent a new milestone in the economic sense, particularly in terms of
competitiveness of cross laminated timber compared to reinforced concrete, masonry and steel
structures.

From all the above mentioned it can be concluded that there is no green building without
composite wood products, including multi-storey residential and commercial buildings without use of an
innovative composite material CLT.
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THE TEST OF THE CORPORATE CHARACTER SCALE
ON TWO COMPANIES

Michal Dzian, Hana Mat'ova, Miroslava Triznova

ABSTRACT

In this paper the usability of the Corporate Character Scale is tested in the conditions of the
Slovak republic on two well-known companies IKEA and Mdbelix which sell furniture. We tested the
Corporate Character Scale mentioned in Davies et al (2004) and Whelan and Davies (2007). This scale
consists of seven dimensions of corporate personality: Agreeableness, Enterprise, Competence, Chic,
Ruthlessness, Informality and Machismo. Respondents were asked to agree or disagree with the items
of the scale. The results are two profiles and the recommendations for further research.
Key words: corporate character scale, corporate personality,

1. INTRODUCTION

Turbulent and significant changes in the political, social and economic areas are reflected in the
use of domestic renewable resources. Wood production has a long tradition in the Slovak Republic.
(Palus, Supin, 2004) The domestic wood processing industry in the Slovak Republic is the major
customer of the products of the forestry sector (Parobek and Palus, 2008; Kalméarova et al., 2014).
Timber production tries to adapt to rapidly changing market conditions and the requirements of wood
processing sectors that vary over a relatively short period of time (Parobek et al., 2014). In our papers
we test the Corporate Character Scale method on two retailers with furniture. Today, successful
companies realize that the measure of success in the market is a satisfied customer (Lou¢anova et al.,
2014) and the customer with a positive attitude towards the company. Customers create a picture
(image) about the company and it is necessary for the company to know this image.

Davies et al. (2004) developed The Corporate Character Scale method to measure the image
and the identity of the company by asking respondents to imagine that the company come to life as a
person. We attempted to apply a holistic approach to an enterprise; the organisation is seen as a human
being with the body and soul, identity and personality. In the real world it is impossible to work with the
company as with a living being that's why we are using a metaphor. To characterise the corporate
personality traits we recommend to use The Corporate Character Scale mentioned in Davies et al.,
(2004) and Whelan and Davies (2007, p. 139). This scale consists of seven dimensions of corporate
personality: “Agreeableness, Enterprise, Competence, Chic, Ruthlessness, Informality and Machismo”
(Whelan and Davies 2007, p. 139, Davies et al. 2004) (see table 1). These seven dimensions consist of
49 items, which reflect the human personality traits. The respondents had to rate each item on a Likert-
type scale (from 1 — strongly disagree to 5 — strongly agree). This scale was created for business
companies, but it can be used in non-profit organisations Ahonen et al. (2008). Keller and Richey (2006)
in their work explain corporate brand personality and they describe corporate personality traits in three
dimensions: “heart (passionate and compassionate), mind (creative and discipline) and body (agile and
collaborative)”. “These dimensions reflect three distinct sets of personality traits that can guide
employees in the organisation and influence how the company will be viewed by others.” (Keller and
Richie, 2006, p.76) We mentioned this work because it follows up on corporate identity mix which is
described in Balmer and Soenen (1999) (Soul, Mind and Voice). In our opinion, holistic approach to a
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company or organization can open space for revealing and developing new methods which can help
managers, researchers etc. The enterprise is made up of individuals and groups. That's why we think
that we can see an enterprise as a human being.

Table 1: The Corporate Character Scale: Dimensions, Facets and ltems (Davies et al. 2004, p. 136)

Dimension Facet Item
Warmth Friendly, pleasant, open, straightforward

IAgreeableness Empathy Concerned, reassuring, supportive, agreeable
Integrity Honest, sincere, trustworthy, socially responsible
Modernity Cool, trendy, young

Enterprise Adventure Imaginative, up-to-date, exciting, innovative
Boldness Extrovert, daring
Conscientiousness [Reliable, secure, hardworking

Competence Drive Ambitious, achievement oriented, leading
Technocracy [Technical, corporate
Elegance Charming, stylish, elegant

Chic Prestige Prestigious, exclusive, refined
Snobbery Snobby, elitist

R Egotism Arrogant, aggressive, selfish

uthlessness Domi ; e .
ominance Inward-looking, authoritarian, controlling
Informality None Casual, simple, easy-going
Machismo None Masculine, tough, rugged

2. METHODS

To test the usability of the corporate character scale developed by Davies et al. (2004, 2007)
we selected two well-known companies IKEA and Mdbelix. We translated 49 items from the scale from
English to Slovak language and we prepared the questionnaire. Respondents were asked to imagine
that these two companies came to live as human beings and to rate their personality on a Likert-type
scale. The respondents rated 49 items on the scale from 1 - strongly agree, 3 - Neither agree nor
disagree (neutral answer, the midpoint of the scale) to 5- strongly disagree. The sample consisted of
285 respondents. The sample of respondents was not random, we used a snowball sampling technique.
Face to face interviews were made with our 285 respondents. Respondents were selected according to
their knowledge and experiences with IKEA and Mobelix. We used the weighted average score on the
5-pointing rating scale for both companies. For facet from the Corporate Character Scale, we used also
mode and weighted average.

3. RESULTS

The sample (N=285) consisted of 57.9 % women and 42.1 % men. More than 86 % of the
respondents were under the age 51. As for economic status more than 53 % were employees, more
than 22 % were students and more than 14 % were entrepreneurs. More than 52 % of respondents
have lived in the city.

Figure 1 presents the profiles for both companies and table 2 presents the results for facets
from Corporate Character Scale. IKEA scores well on the four dimensions Enterprise, Agreeableness,
Chic and Competence (as for facets for these dimensions see table 2). MGbelix scores higher than IKEA
on these dimensions. Mdbelix scores close to midpoint (2.76) of the scale on the Chic dimension.
Dimensions Ruthlessness and Machismo have the highest scores for both companies (from 3.52 to
3.66), these scores are on the "not agree" side of the scale. As for dimension Informality score for IKEA
is higher (2.6) than score for Mobelix (2.52). In general IKEA has lower scores in every dimension
except dimension Informality.
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Figure 1. Profile for IKEA and Mdbelix

Table 2. Modes, average scores and rounded means for facets (IKEA and Mdbelix)

Rounded | Rounded
Dimension Facet Mode IKEA |Mode Mobelix Mean IKEAMean Mobelix, mean mean

IKEA Mobelix
Agreeableness Warmth 1 2 1,90 2,13 2 2
Empathy 2 2 2,23 2,43 2 2
Integrity 2 2 2,33 2,50 2 3
Enterprise Modernity 2 2 2,03 2,30 2 2
Adventure 1 2 2,03 2,42 2 2
Boldness 3,2 3,2 2,44 2,62 2 3
Competence Conscientiousness 2 2 2,15 2,44 2 2
Drive 2 2 2,08 2,45 2 2
Technocracy 3,2 3,2 2,33 2,54 2 3
Chic Elegance 2 2 2,00 2,45 2 2
Prestige 2 2 2,11 2,57 2 3
Snobbery 34,5 53 3,16 3,51 3 4
Ruthlessness Egotism 5 5 4,00 4,01 4 4
Dominance 3 3 3,03 3,13 3 3
Informality None facet 3 3 2,60 2,52 3 3
Machismo None facet 34,5 3,45 3,61 3,66 4 4

4. DISCUSSION

From the profile of IKEA (see figure 1) we can see that IKEA scored highly on the dimensions:
Enterprise, Agreeableness, Competence and Chic. As for dimension Enterprise, IKEA is seen as up to
date, modern, trendy, imaginative, innovative, young and daring. According to Davies et al. (2004)
Agreeableness is the most important dimension. The items of this dimension with the highest score are:
friendly, pleasant, open, concerned, agreeable and trustworthy. As was mentioned in Whelan and
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Davies (2007) this dimension can be considered the best predictor of customer satisfaction. The
dimension Competence was at the third place in IKEA profile. Competence is the second most
important factor, which influences customer satisfaction (Whelan and Davies 2007). IKEA is seen as
ambitious, reliable, hardworking, secure, achievement oriented, technical and also leading and
corporate. Chic dimension is associated with prestigious organizations. In the condition of the furniture
industry in Slovakia, IKEA is considered Middle-class retailer and its merchandising and whole offer
including services is at the very high level in comparison with the other retailers. We speculate that Chic
dimension and the items from this dimension with the highest score such as stylish, elegant, prestigious,
exclusive, refined, but not too snobby (score at 3.64) is related to some items from dimension Enterprise
(modern, trendy, innovative and young). Interesting is that dimension Informal has score 2.6, which is
close to neutral point of the scale. According to Davies et al. (2004) IKEA emphasize their informal
corporate culture in their advertising but dimension Informal has score 2.6, which is close to neutral
point of the scale. We think that our respondents do not consider IKEA to be more informal as Mébelix.
Mabelix has profile, which is quite similar as profile of IKEA. We want to point out the dimension Chic
(2.76). This score is close to the midpoint of the scale (neutral point). So we assume, our respondents
do not consider Mébelix be very Chic. In our opinion, the difference between these two organisations, as
for their personality, is more significant.

We assume that respondents don't recognise the small differences among translated items
from the scale or do not have enough experiences with them to assess their personality. The main aim
of this study was to test the corporate character scale in Slovak condition. During interviewing our
respondents we have revealed that respondents considered being quite difficult to imagine that
organisation is a real person and they had some problems with some items on the scale.

As for future research, we decided to discuss the items from the scale and their translation to
Slovak language again. Also, we decided to test this scale again on IKEA and Mercury Market (furniture
retailer) according to recommendations from our respondents.
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IMPORTANCE OF BRAND MANAGEMENT
FOR WOOD SECTOR DEVELOPMENT

Ivan Ambros, Darko Motik, Danijela Domljan, Andreja Pirc Bar¢i¢

ABSTRACT

Spacva basin in Vukovar-Srijem County is the largest integrated complex of low land oak forest
in Europe (Klepac, 2000) with 96% of world-famous Slavonian oak. Brand strategy will be important part
of regional strategy and region branding with brand management team and formal brand building
system. Development of consumer brand vision by implementing brand strategy will position
superordinate umbrella brand of Slavonian oak in consumers’ minds creating a strong platform for
subordinate companies’ brands and finished products brands. This thesis focuses on importance of
brand management for wood sector development in Vukovar-Srijem County.

Keywords: Brand management, wood industry, forestry, regional development

1. INTRODUCTION

According to the Global Competitiveness Index in 2013/2014, Croatia was ranked at 75 place
on the scale which consisted of 148 countries, while according to the same source for the period
2014/2015 is the 77th out of 144 countries. Going forward, Croatia will need to foster the efficiency of its
market for goods and services. As Croatia will move into the innovation-driven stage of development in
the coming years, it will need to start putting measures into place that incentivize and enable companies
to innovate more. Currently, its businesses’ capacity for innovation is low according to business
executives, although research institutes are assessed more favourably (53rd) and the country’s
patenting rate is moderately strong (36th).

In the majority of Croatian companies investment in image, marketing, design and development
of new products, hence the complete brand, takes unsystematic. Worldwide, both external and internal
perceptions of the brand are important (De Chernatony and Segal-Horn, 2001). Furthermore, brand
investment activities should result in a cost-effective market position as well as a brand positional
advantage. The link to a cost effectiveness position is based on Aaker’s (1992) suggestion that as the
brand generates loyalty, other marketing costs can be reduced. Competitive advantage is based on
reputation (brand), innovation and architecture (internal and external relationships such as relationships
with customers and competitors and within the organisation that constitute the market-oriented
behaviour captured by market orientation (Kay, 1993).

Modernization of all segments of Croatian wood industry is a prerequisite for increased
competitiveness, finished products production growth and export orientation. Especially for the survival
on already conquered markets, while the rest of the developed world has almost reached the limit of
technological development, increasing productivity by finding new models, organizations and
promotions of their own brands. Production programs current structure of domestic furniture industry,
with some exceptions, is lagging behind in the development of new products, rational usage of
production materials and technological equipment that can’t guarantee any improvement in productivity
or product quality (Domljan et al., 2005).

Cooperation between science and industry is essential because only such relationship can
increase productivity and competitiveness of the Croatian economy and enable the development of
innovative and technological solutions in all sectors of the economy. Aim of such cooperation is the
development that will functionally connect scientific research resources with other parts of the social and
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economic system which will create the conditions for the new technologies and innovation of new
products, production processes and services in accordance with the concept of sustainable
development and competitiveness on the global market.

In Vukovar-Srijem County wood processing and furniture manufacturing has an important role
and according to Motik and Pirc (2011) investments in a recognizable brand Slavonian oak certainly
presents a significant success both in the local and at the state level. Branding management,
innovation, design and product development as sources of advantage of business organizations are
considered as necessary mechanisms for accomplishing superior performance and competitive
advantage of wood industry sector based on Slavonian oak in Vukovar-Srijem County and also of the
whole Croatian wood industry sector in domestic and foreign markets.

2. BRAND - BRANDING - BRAND MANAGEMENT

There appear to be few differences between services branding and product branding in terms of
the concepts and definitions employed (Dal’Olmo Riley and de Chernatony, 2000). Brand is a name,
term, symbol or design, or their combination, with the intention of identifying merchandise or services of
a sole vendor or a group of vendors and differentiating them from those of competitors (***, 2009). A
strong brand sends signal of quality and high expectations and also, create strong thoughts and
emotions in the customer's awareness (Kuhn and Alpert, 2009.) Additionally, branding is the process of
creating, planning and communicating the name and identity aimed at managing one's own image and
reputation. Branding has emerged as a significant feature of contemporary marketing strategies and is
now considered a key organizational asset (Kotler, 2000). According to Assael (1993) consumers rely
on previous consuming experiences when attempting to select a product to satisfy their present needs.
Meaning that pleasant past experiences is highly conducive to consumers associating benefits to a
brand. Conclusion can be that a central function of branding, is its ability to negate the need for a
consumer to seek out information when a need or a want has been recognized, but rather, lead him to a
brand that has been satisfying in the past (Assael, 1993).

Brand positioning involves establishing keybrand associations in the minds of customers and
other important constituents to differentiate the brand and establish (to the extent possible) competitive
superiority (Keller et al. 2002).The final source of competitive advantage considered here is brand
investment. Brand names or brand equity are often considered to be important resources which the firm
possesses (De Chernatony and Segal-Horn, 2001). Aaker (1992) suggests that brand equity contributes
to firm value through loyalty, awareness, perceived quality, and other brand assets. Aaker (1992) noted
that it can be expensive to achieve a brand that provides a firm with a competitive advantage. Brand
investment may suffer if organizations concentrate on short-term profits through price reductions and
other sales promotion activities that generate more immediate and easily measurable results. It appears
then that to generate a competitive advantage based on the brand, organisations need to invest in the
brand. Additionally, innovation and market orientation are valuable reminders that the two primary
functions of any firm are to create and keep customers (Drucker, 1974). Brand management represents
the other marketing activities of the firm (product, service quality, price, promotion) and is particularly
important given the intangible nature of services (Berry, 2000).

3. CURRENT SITUATION AND SWOT ANALYSIS OF CROATIAN WOOD SECTOR

Wood industry is an important segment of Croatian economy and especially Vukovar-Srijem
County whose forest area makes 28,7% of its territory (*** 2014a). Achieving 10% of Croatian overall
export, wood industry demonstrated its potential for growth not only on regional level, but also on
national level.
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STRENGTHS: Available high quality basic raw materials; Accession of the Republic of Croatia
into the EU (market of 500 million people); Export orientation and coverage of import by export
(especially export of raw wood and wooden semi-manufactured goods); Long industry tradition in the
sector and large number of sector experts; Existing wood-processing capacities; Developed horizontal
sectors (ICT and Creative industry); FSC certificate is advantage in comparison to other countries of
South-East Europe; High positive net rate of new start-ups into the manufacture of furniture.

WEAKNESSES: Inadequate vertical and horizontal integration of wood-processing sector;
Weak bargaining power of the wood-processing industry and strong bargaining power of basic raw
material supplier; High intensity of rivalry, especially in the low-profitable areas of the wood-processing
industry; Export of high quality raw material; Imports of furniture higher than exports; Old technology
and low value added of wood-processing sector (poor structure of manufacturing industry — low level of
finalization); Poor work productivity and high cost of manufacturing; Labour market not harmonised with
commercial needs (lack of competencies); Inadequate networking between public, private and scientific
and research sector; Underdeveloped infrastructure for technology transfer and commercialization of
innovation; Inadequate investment in research and development in comparison to EU average and the
remaining manufacturing industry; Underdeveloped supporting industries (manufacturing of machines,
equipment and supply materials); Non-existence of joint distribution and sales value chain in the wood
processing industry; Poor market positioning and sub-optimal utilization of potential for branding of
traditional and autochthon wood products; Inadequate investment in promotion of the sector as a
favourable investment destination.

OPPORTUNITIES: Trend of usage of wood as ecological and renewable raw material;
Tendency to encourage green Public procurement tends; Higher demand for eco products at the
developed global markets; Possibility to use the structural funds as instruments of cohesion EU policy
and regional supports; Smart sector specialisation of Croatia; Development and internationalisation of
competitiveness clusters; Multi-sectorial connection of wood-processing with the ICT, construction and
tourist sector; Decrease of production costs through using the renewable energy resources (using the
bio mass) and effective energy management; Gaining skills and life-long education; Strengthening
industry excellence and development of national and EU sectorial and technological platform; Utilisation
of KET3 technologies such as nano-technologies in developing new products; Availability of new
technologies related to production process and logistics (intelligent packaging, e-logistics) and
relationship with customers (e-trade); Development of products in accordance with customers' needs,
providing designing and furnishing services; Investing into the development and design implementation
in order to develop domestic brand of wood industry; Defining value chain sector and including it into
global value chains; Opening up new market opportunities.

THREATS: Globalisation of the world market; Global financial crisis; Price competition of low
quality products from Asia; ‘Grey’ market in manufacturing furniture; Severe EU regulations for wood
sector Timber Regulation (01.01.2013); Rise of the energy cost at the global market (*** 2014c)

4, WOOD INDUSTRY IN VUKOVAR-SRIJEM COUNTY

Biggest income from export activities in wood sector in Vukovar-Srijem County of Wood
processing (C16) and Furniture manufacturing (C31) is from floors and construction joinery (C16.23).
Comparing to 2013, income raised 32%. Total income from export in wood sector in Vukovar-Srijem
County of Wood processing (C16) and Furniture manufacturing (C31) from 2013 to 2014 grew 7% (***
2015a).
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Table 1. Income from export activities of Wood processing (C 16) and Furniture manufacturing (C 31)
sector in 2013. — 2014.

Incorpe from export Index
Business activity (in 1000 kn) 2014/13.
2013. 2014.

16.10 9.359 7.578 81
16.23 73.299 96.778 132

16.24 0 0 -

16.29 77.012 66.273 86
Total of wood processing (C 16) 159.670 170.629 107
31.01 0 0 -

31.02 0 0 -
31.09 1.160 1.438 124
Total of Furniture manufacturing (C 31) 1.160 1.438 124

Total in Vukovar-Srijem Count

C164C ¥ ) y 160.830 172.067 107

Source: FINA; HGK; author’s analysis

Table 2. Import/export ratios for Wood Processing (C 16) and Furniture manufacturing (C 31) in
Vukovar-Srijem County in 2013 and 2014.

2.013 2.014 Index
(in 000 kn) (in 000 kn) 2014/13
Export VSZ C16+C31 160.830 172.067 107
Import VSZ C16+C31 6.499 17.346 267
Index import/export 4,0 10,1

Source: FINA; HGK; author’s analysis

Import for wood sector in Vukovar-Srijem County was in 2013 only 4% of the export. In 2014 it
was 10,1% (*** 2015b). This statistics approve wood sector as export oriented sector. Reasons for that
are big demand and good position on the market of finished products from Slavonian oak. Brand
marketing strategy could bring additional high added value, raising export, new investments, jobs
opening and wood sector development.

5. THE STRATEGY OF BRANDING THE SLAVONIAN OAK

Wood sector in Vukovar-Srijem County and the region has capacity of strategic development
sector, despite still non-existing strategies on national level in July 2015 like Smart Specialisation
Strategy, Regional Development Strategy etc. (*** 2014a). Slavonian oak is recognized as high quality
wood material by the world, sector itself as well as buyers of final products. Slavonian oak from Spacva
basin is even more appreciated because of its superb characteristics. These facts contribute to
Slavonian oak brand platform establishing, strong enough to support place branding, final products
branding, cluster branding and national wood sector branding.
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SLAVONIAN OAK
region brand/place brand
cluster brand/sector brand

WOOD COMPANIES BRANDS

FINISHED PRODUCTS BRANDS

Figure 1. Superordinate brand of Slavonian oak and subordinate brands of wood companies and
finished products

Application of Triple Helix concept is crucial for wood sector development (Ambro$ et al. 2015).
Important part of the university-industry-government link is strong collaboration between public and
private sector in supporting regional umbrella brand of Slavonian oak offering possibilities to
government authorities for place branding and region branding.

5.1. Place branding and region branding

Tradition in wood processing, existing resources of quality raw material, significant percentage
of forest territory and biggest integral oak forest in Europe with 96% of famous Slavonian oak are strong
foundation for place branding and region branding (Ambros et al. 2015). Establishing umbrella brand of
,olavonian oak® could identify the Vukovar-Srijem Cuonty as green county, with sustainable bio-
economy, renewable energy sources, protecting natural environment, humans health and in conclusion
desirable place to live and work in. Sustainable forestry and wood industry demands sustainable brand
management strategy, having in mind high standards of environment and nature protection. Touristic
destinations of hunting lodges Spadva and Kunjevci in Spacva basin forest managed by Croatian
forests, protected special forest reservation LoZe, magnificent several centuries old protected rear wood
species of oak trees, natural sights of rivers Spacva and Virovi together with Museum of Forestry with
regional importance, located in BoSnjaci make great touristic potentials which are not used enough.

Capacities of the County, counties departments and companies, touristic offices, cities,
municipalities including every single inhabitant should actively support implementation of region
branding strategy. Combined with an effective marketing campaign, regional brand can serve as source-
identifier for consumers. Regional brand identify goods originating from a specific territory, region or
locality within that territory with reputations for unique qualities. Branding can help producers develop
consumer loyalty, which can lead to long-term and sustainable competitive advantages. Researchers
found that geographic location is an important component of wine pricing (Schamel, 2000; Bombrun and
Sumner, 2003) and that geographic origin has high importance for consumers of other food products
(Wolfe and McKissick, 2001; Hayes and Lence, 2002). Additionally, design of new products stemming
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from traditional values and heritage of the local environment creates value-added products and services
(Domljan et al., 2005).

5.2. Possibilities of cluster branding and sector branding

Wood Cluster ,Slavonian Oak* was founded in 2010 gathering companies from wood sector
and those who promote wood sector, initially from Vukovar-Srijem County. In Wood Cluster “Slavonian
Oak” wood-processors produce many finished and semi-finished wood products with overall low level of
marketing and branding, except biggest company Spaéva Ltd. who is becoming regional leader in
finished products orientation (*** 2015a).

Place of origin has ability to add value to the product as part of brand management. This
umbrella branding strategy of Slavonian oak can develop platform for new sub brands and individual
brands in wood industry and forestry. Deciding factors for successful umbrella brand management and
regional brand strategy implementation are coordination and connection between internal and external
brand management. Existing capacities of Wood Cluster “Slavonian Oak” and Vukovar-Srijem County
Development Agency Hrast Ltd. can offer adequate level of communication and coordination necessary
for internal management of all stakeholders actively implementing Slavonian oak brand management
strategy. Start-ups will benefit from the cluster reputation and brand to enhance their own business,
while large corporations will want to facilitate innovation and perhaps come up with new business
models and ideas.

6. CONCLUSIONS

Important part of brand management in wood sector development is region branding. Identifying
a product based on its origin is an ideal way for high quality raw wood material of Slavonian, to be
differentiated and recognized.
Potential benefits are not only restricted to wood sector, but also to tourism and food sector on regional
and national level. Regional brand of sustainable and green county based on Slavonian oak has the
power to gather all sub-ordinate brands under its umbrella brand, at the same time fitting well under
superordinate national Croatian touristic brand of desirable destination for vacation.
After region branding, next step will be national sector branding. This means that Slavonian oak and
especially Spaéva forest as location with highest quality of raw wood material can be promoted from the
national authorities — giving benefit to entire Croatian wood sector and their final products which have
the origins in tradition values and heritage of Slavonian oak.
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A TEMPORAL VIEW OF U.S. VALUE-ADDED WOOD PRODUCT
MANUFACTURERS AND CERTIFICATION: 2001, 2007 & 2014

Richard Vlosky, Cagatay Tasdemir, Rado Gazo, Daniel Cassens

ABSTRACT

Forest certification is a voluntary mechanism, which has emerged as due to concerns with
sustainable management of forest resources. The primary objective of certification is to confirm that
management of a specific forest area conforms to standards set by third party organizations such as,
Forest Stewardship Council (FSC), Sustainable Forestry Initiative (SFI) and Program for the
Endorsement of Forest Certification (PEFC). In addition to forest management, most certification
schemes also provide chain-of-custody certification (COC) along with their regular forest certification
process. The main purpose of COC’s is to ensure that certified product is being processed in
accordance with the guidelines and rules of specific certification program throughout the supply chain,
from forests to the final consumer, by tracking and monitoring the material as it is formed into a pre-
decided end item such as upholstered furniture, kitchen cabinets or wood flooring materials. This study
examines COC as used by furniture and other value-added wood product manufacturers in the U.S.
over three periods: 2001, 2007, and 2014. Overall, the understanding of certification and its use by this
sector have increased over the past 14 years. In addition, certification is expected to increase in the
future.

Keywords: Certification, United States, Wood Products, Value-Added, Temporal

1. INTRODUCTION

According to the Global Forest Assessment Report of FAO (FRA, 2010), approximately one
third of the world’s total land area is covered by forests, which equals to 4 billion hectares. About 93% of
the world’s total forest area is natural forests whereas 7% is formed by planted forests. Top five forest-
rich countries are reported to be Russian Federation, Brazil, Canada, United States of America and
China. It is also stated in the same report that 13 million hectares of area worldwide has been affected
by deforestation between the years of 2000 and 2010. A vast majority of such deforestation occurred in
tropical countries, whereas most developed countries follow a stable or increasing trend in terms of
forest areas (FRA, 2010; FSC, 2015; Espinoza et al. 2013).

Forest certification is a voluntary mechanism, which has emerged as function of concerns in
modern society associated with sustainable management of remaining natural resources in 1960’s
(Espinoza et al. 2012 and 2013; Viosky et al. 2009; Chen et al. 2010). On the other hand, Marx and
Cuypers (2010) defined the certification as “... Informational tool that structures market interactions.”
Based on their findings, the authors argued that alleviated levels of deforestation have very little to do
with forest certification initiatives due to the fact that certification is only as effective as intended if
certain level of development is achieved in that specific country while appreciating significant potential of
certification programs (Marx and Cuypers, 2010).

1.1 Overview of Certification
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Forest certification has had a noticeably positive trend in the last two decades. According to the
UNECE/FAO, 28.3 % of global round-wood supply is coming from certified forests, which approximately
equals to 501 million m3. In previous studies, it was stated that certified forest area in the world reached
320 million hectares and, this accounted for 13% of managed forests in 2008 while it was approximately
122 million acres as of mid-2002 (Vlosky et al. 2003 and 2009). Sustainable Forest Initiative (SFl),
American Tree Farm System (ATFS), and Forest Stewardship Council (FSC) are the major forest
certification systems around the world. PEFC endorsed standards, namely, SFl, ATFS and CAS have
certified 154 million ha forest area, 59% of total certified area globally, in North America as of end of
2014 (PEFC, 2015). The breakdown of numbers for each organization by region is as follows; FSI has
certified forest area of 24.4 million ha in U.S., 80.3 million ha in Canada; CSA has 40.8 million ha
certified forest area in Canada while ATFS has a relatively smaller certified forest area, 8.6 million in
U.S., when compared to those of other certifiers (PEFC, 2015). The growth of PEFC certified area
around the world is reported to be 207.9 million ha from 2004 to 2014 (PEFC, 2015). FSC, one of the
major independent certifiers in North America, FSC has certified 69 million ha of forest in the U.S. and
Canada, and 187 million ha worldwide as of April 2015 (SFI, 2014; FSC, 2015). Recent studies
examined costs of forest certification in South and North America, involving systems in U.S., Canada,
Brazil, Argentina, and Chile, revealed that median average cost of certification ranged from $6.45 to
$39.31/ha per year for land areas smaller than 4,000 ha while median cost for large land areas, 400,000
ha or bigger, were in between $0.07 and $0.49/ha per year (Cubbage et al. 2009; Moore et al. 2012).
Moreover, FSC also reports that number of Chain of Custody (CoC) certificates issued to various
companies processing wood products in the U.S. and Canada increased to 5013 recently. It was
reported to be around 4012 in the last quarter of 2014 (FSC, 2015). In the global level, CoC certificates
of FSC increased by 85% from 2009 to 2015. On the other hand, SFI had more than 2800 certified
chain of custody locations by the end of 2013 as function of 251 CoCs in U.S. (SFI, 2015; PEFC, 2015).
Figure 1 shows the generalized flow of certified products from the forest to end-users.

Generalized Certification Program Structure

Third- Party Certification & Audit

(1) Forest
Management

Log Harvest
& Transport

== \ L e
yy | Storage and Primary
7§ Transformation (2) Chain of Custody

Figure 1. Generalized Certification Program Structure
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1.2 Certification in the U.S. Value-added Wood Sector

Although several studies focusing on certification concepts have been conducted during the
past years, there is limited information on certification of the value-added wood products industry.
Vlosky and Ozanne (1998) conducted a study to have a better understanding on U.S. wood products
manufacturer perceptions of certified wood products and concluded that larger manufacturers have
higher interest than smaller-scale manufacturers in becoming more environmentally oriented and it is
further stated that main concern of all respondents is reported to be costs associated with certification
process (Vlosky and Ozanne, 1998). In a more recent study, Vlosky et al (2003) concluded that
manufacturers of wood products industry are reluctant to pay premiums for certified raw materials
(Vlosky et al. 2003). Another past study addressing the impacts of SFI and FSC certification in North
America found out that a vast majority of disadvantages brought up by organizations participating in the
study are cost related and the public, social and forestry issues of both programs were not perceived as
crucial as cost issues (Moore et al. 2012). Furthermore, research by Michael et al. (2010), analyzing
executive perceptions of adopting an environmental certification program in kitchen cabinet industry,
discussed that executives who haven’t adopted any environmental certification schemes may either be
lacking knowledge on challenges and benefits associated with certification or have misperceptions
misguiding them about such systems (Michael et al. 2010). This paper builds on survey-based research
conducted in 2002 and 2008 by presenting a momentary snapshot analysis of certified wood products
perception of companies serving in wood products industry and their participation level in any kind of
certification by exploring conceptual and factual differences from company to company within the scope
of well-known certification schemes, concepts and executive preferences.

2. METHODOLOGY

In 2002, 2008 and 2015, we conducted studies to identify value-added wood industry
perspectives and participation in certification and to see what has changed in the industry. The data are
presented for the previous years (the years that respondents were asked to report on). In 2002 and
2015, we used paper-based surveys sent by various associations to members (including AWI, BIFMA,
KCMA, and the National Association of Store Fixture Manufacturers (NASFM)) to their members. These
associations required anonymity for their members and as such, controlled the mailing of the surveys.
Hence, only one mailing was sent. The associations did include a cover letter encouraging the recipients
to participate in the studies. The 2008 study was web-based and anonymous. We worked with
associations to send survey link to members of five national associations: Association for Retail
Environments (A.R.E.); Architectural Woodwork Institute (AWI); Business and Institutional Furniture
Manufacturer Association (BIFMA); Kitchen Cabinet Manufacturers Association (KCMA); and the
National Hardwood Flooring Association (NHFA). In addition, the link was published in Wood & Wood
Products magazine.

3. RESULTS

Due to the methodologies used, we cannot determine response rates for the studies. In
addition, although the same sector was surveyed, respondents are likely different for each period and
response rates vary as well. Following are some highlights from the research. First, as seen in Figure 2,
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The understanding of forest management and chain-of-custody certification has risen dramatically over
the study periods.

Level of understanding of forest management certification
(mean % by value) (2001: n=270; 2007: n=416; 2014: n=263)

M 2001 2007 W 2014
85%

6% 6%

High level of understanding  Low level of understanding

Level of understanding of chain-of-custody certification
(mean % by value) (2001: n=270; 2007: n=416; 2014: n=263)

N 2001 2007 W 2014

89%

High level of understanding  Low level of understanding

Figure 2. Level of Understanding for Forest Management and Chain-of-Custody Certification

In addition to the level of understyanding for certification in general, the percent of respondents
that sell/sold certified wood products increased significantly as well, increasing from 8 percent in 2001
to 61 percent in 2014 (Figure 3).
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Does your company sell certified wood products?
(% of respondents) (2001: n=270; 2007: n=464; 2014: n=263 )

100%

1 0
| 92%

90% | N 2001

80% %l 2007
70%

60% j 8% W 2014
50%

40% 7

30% 1

20% ﬂ‘

10%

.Figure 3. Percent of Respondents that Sell Certified Wood Products

In addition, over the study period, the percent of wood products raw materials purchase costs

increased by 136 percent and the percent of company sales revevenue fir certified products increased
by 120 percent (Table 1).

Table 1. Costs and Sales of Certified Wood Raw Materials and Products Sold (Means)

Costs and sales of certified wood products
(means)

Approximately what percentage
of your wood products purchase 14%
costs in were attributed to
certified wood products?

20% 33%

Approximately what percent of
total company sales value was 10% 21% 22%
from certified products?

4. CONCLUSION

The purpose of this study has been to provide a quantitative assessment of the landscape for
certification in the U.S. value-added wood products industry over time. The study suggests that
certification continues to be an important component of doing business issue for this sector. Certification
awareness, understanding, and participation have increased significantly from 2001-2014. Finally,

respondents plan to continue to sell certified wood products over the three time periods (97 percent of
respondents in 2001 and 2008 and 98 percent in 2014).
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RETURN OF INVESTMENT INTO MARKETING ACTIVITIES IN
ORGANIZATIONS FOCUSED ON WOOD-PROCESSING INDUSTRY

Renata Novakova, Vladimir Ovsenak

ABSTRACT

An important condition for survival of organizations active in wood-processing industry in global
competitive environment is not only to produce a hight quality product. It becomes essentially important
to advertise the product. The investments into marketing communication represent important financial
expenses which are often influenced by factors such as market entry or decision on marketing
programme. The later is about the possibilityhow to adapt one’s marketing mix to local conditions. The
content of the article defines various problem areas which can be included in setting the communication
strategy in wood-processing industry. We will also point out two extremes regarding decisions on
marketing programme and we will focus on two different practice exaples which will confirm our theory.
Key words: Return of investment, marketing, wood-processing industry, communication strategy

1 INTRODUCTION

One of the most watched indicators in any industry are economic indicators. Economic literature
may be encountered with more breakdowns, whether synthetic indicators or analysis, or indicators of
performance and efficiency, etc. The basic performance indicators are also profitability indicators. We
know indicator of return on sales, profitability and the return on investment. For us it will be subject to
review indicator of return on investments, namely return on investment in marketing communication
activities in organizations that are engaged in the woodworking industry. Before we begin, however,
dealt with this topic in detail, we should summarize the marketing tools of the marketing mix under 6 and
their chosen activities. These can be found in the following table:

Tab 1. Marketing tools of marketing mix 6P and their selected activities:

product price place promotion people processes
. L Distributors - Monitor ing,
Quality, features, List price, ’ Advertising, sales quality
) vendors, . X
name, discounts, locations promotion, public | Before and after assurance,
packaging, allowances, inventor ' relations, direct sales support customer
service, credit conditions, rans or% marketing, direct servis, complaints,
guarantee costing, pricing port, sale identifying
storage
customer needs

(Source: www.cim-co.uk, www.homebasedbusiness.sbdc.com.au)

A new trend is that the top managers in organizations operating in the woodworking industry,
are starting to increasingly require that marketing plans processed and in terms of financial impact and
marketing investments that have been assessed as'. other types of investment. In marketing it is
sometimes very difficult to precisely quantify the financial effects. The reason is that the indicators
should be relevant to the assessment of the effectiveness of marketing activities can be established on
the basis of immeasurable characteristics so. attributes. In practice, there is often tension and confusion
on the operation of marketing tools to target group and effective terms.

We need to mention that the transition from independent indicators of a causal chain brought
fundamental new insights in terms of efficiency and control. Models that these relationships can
accentuate assess the impact of marketing strategies and tactics right on the executive level, t. j. the
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level of implementation. It determines the most profitable way of marketing action tools within a single
marketing event. At the same time, however, can create forecasts model the impact of those measures
on connecting variables indicators such as. development of the market share or customer attitudes and
so on. In business practice, but, unfortunately, there are very few case studies and expert opinions,
which would be strictly devoted effectiveness of strategic and tactical marketing decisions. If we can
define these factors, we were able to predict and long-term financial performance of organizations active
in the woodworking industry.

2 MARKETING SPECIFIC INDICATORS FOCUSED ON INVESTMENTS KNOWN
FROM PRACTICE

Theory and practice is currently known about 60 different marketing measurement indicators,
their level of knowledge and use is very low. In our contribution appoint at least basic groups according
to their focus areas and applications:

a) Indicators reflecting the share of selective perception, position the product in the mind of
customers, market position, such as: an indicator of customer perceptions, market share,
competitive analysis, and so on.

b) indicators aimed at the field margins and profits, such as development of sales, cost structure
and profitability developments.

¢) indicators focused on product management and product portfolio, such Indicators tracking
execution, respectively. percentage measurement of the effects of product strategy at the stage
of testing the product in the growth phase, the effects of measuring brand value and so on.

d) indicators focusing on customer profitability, such as measurement and the expression of
customer value for organizations operating in the woodworking industry, the effects of building
relationships with customers and so on.

e) indicators of sales and management of distribution channels, such as indicators of the
organization and performance of vendors, selling connectivity to the material interest coverage
indicators distribution and logistics indicators.

f) indicators of pricing strategies such as indicators of price sensitivity and price optimization
indicator pursuing setting prices to maximize profits and so on.

g) indicators focusing on the area of sales promotion, such as price promotional terms such as
coupons, rebates and price compensation.

h) indicators focusing on the area of advertising media and indicators associated with Internet
communications such. measurement range of advertising coverage and efficiency, along with
measuring the extent of interventions, frequency and creating the impression. Modeling customer
response to advertising, specialized indicators for internet communication and advertising
campaigns.

i) indicators aimed at linking marketing activities and corporate finance - complex indicators on
the financial evaluation of marketing programs.

j) indicators designed to use as the main indicators of market opportunities, challenges and
financial performance. It is an area of the new approach to gauge indicators often referred to as
"X-ray parameters".

3 CHARACTERISTICS OF RETURN (PROFITABILITY) AS THE PRIMARY CRITERIA
FOR ASSESSING THE EFFECTIVENESS OF MARKETING ACTIVITIES

In a study of IBM (TASR report dated 17.10.2011) was very relevant information:
"The primary criteria for assessing the effectiveness of marketing activities in 2015 - marketing ROI"
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Marketers are therefore becoming increasingly addressed return indicators in marketing
activities. But it is, as already mentioned above, quite difficult, because it is not always clearly structured
indicator and credibility of the relevant data could be also discussed, as not all indicators have a specific
character. However, where should marketers interested in creating a global view of the return on
invested funds in marketing in organizations working in the woodworking industry, they could use a
methodology consisting of the construction, use and evaluation indicators that have professionals from
literary sources can know. Among those essential it includes, for example Indicator of customer
capital.

These indicators are very closely linked and customer profitability indicator (ROC - Return on
Customer).

This is influenced by three main factors:
a) profit
b) competitive advantages
c) creating value for internal operations

Just for comprehensive information, we have also noted that such profitable customer is an
entity which over time creates a revenue stream flow in excess of costs incurred in obtaining the
customer's sales and operating.

PR managers use indicators designed to assess the effectiveness of advertising:

Effectiveness of advertising = fulfilled target of advertising / advertising target path x 100

Rate of return on investment ROI (Return on Investment) is the indicator, which is known from
practice, but they marketers indicate that depends largely on the input data, which can often be
irrelevant nature. Therefore, the indicator of profitability of investments in PR activities and advertising
spending are merely indicative and must be strengthened even more by other indicators, which makes a
comprehensive view on the effectiveness of marketing investments.

ROI = Sales / Investment in PR activities
ROI = Sales / advertising investments

Rate of return on marketing spend - Return on Marketing Expenditure (ROME):
= ROME = increase profitability / increase in marketing expenses
or
= ROME = increase revenues - expenses increase / increase in marketing expensesv

Maximum

ROME

Maximum

' A a1
oo / gain
Y

Fig 1 Rate of return on marketing spend
Source: processed by author Ambler, 2003
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Special portfolio matrix developed for its internal needs of the company Diageo - the graphic
representation of the efficiency and effectiveness of marketing communication is then as follows:

#
100 %]y
Samples
B
2
8
RZ Estimation of media
5 50%
o CRM
z
5 ") Event
= / marketing PR
<
0% X
Low High
The effect on the consumer / Efficiency /

Fig 2 Efficiency and effectiveness of marketing communication
Source: processed by author Malcom, 2003

Based on the solutions of grant tasks VEGA we dealt with we, the topic and, following extensive
analysis we have made a proposal for new ratios on the quality level, these indicators accentuated level
of profitability indicators and their links to the defensive and offensive communication and quality costs
and the new structure . An important indicator of yet unknown, which is our know-how is an indicator of
profitability communication with customers. Construction of indicators, as well as other connection and
explanations provided as follows:

ROQ= P

QC QC=CRD+CD+CO
ROI= P

CRD
ROC= P

CcC while CC=CD + CO

Legend:

ROQ - indicator of profitability quality

P - profit (profit)

QC - quality costs (Quality costs)

CRD - costs of research and development, taking into account the time factor
CD - the cost of defensive communication

CO - cost of an offensive communication

CC - the cost of communication with the customer

ROC - profitability of customer communication
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P (%) P (BD]
TC Rom=—1 oy
ROQ= —=L 5 4
) )
ROC= —1C ) RoC= — 1S/
cc cc

Legend:

ROQ - the proportion of quality costs on the profit - profitability quality

TC - total costs

QC - the cost of quality

ROIA - the share of innovation activities in generating profit

ROC - the proportion of the cost of communicating with customers in generating the profits if the
numerator P, if numerator is L (loss) to the fraction of the cost of communication with customers in case
of of loss reporting

P - earnings

L - loss

4 CONCLUSION

Most of the world marketers realize a fundamental shift in communication with customers. The
challenges are primarily social networks, but it is questionable how to handle such an important turning
point in consumer behavior in the wood industry. The survey, which we mentioned in our article (IBM
study) confirmed the change in the evaluation criteria of marketing. Two-thirds of managers surveyed
(from 1700) reported that marketing ROI already in 2015 becomes the primary criterion for assessing
the effectiveness of marketing activities. The problem, however, remain relevant numbers and gaps in
the analytical record of the individual cost items related to the subsequent comments profitability
indicators. A very important reason why you need to follow the marketing specific indicators is that their
value is an important source of information for organizations active in the woodworking industry, and this
can through them and during the measurement process accurately inform what the main impacts will be
determined in the woodworking industry customer value and value the organization as a whole.
Marketing Specific indicators help to monitor over time the connection between strategy and financial
performance of organizations active in the woodworking industry.
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THE IMPACT OF PARTICIPANTS' STANDPOINTS IN USAGE CHAIN
ON THE INCREASED USE OF WOOD AND WOOD PRODUCTS

Aida Kopljar

ABSTRACT

The main objective of this study is to explore market perception and analyse wood and wood
industry as a basis for increased wood consumption in the Republic of Croatia. The present research
involves end users and businesses. It aims to establish models of increased wood consumption which
can be applied on the territory of Croatia and which, according to the strategic document 'Paper and
Wood Processing Strategy', will ensure the growth, development and increased profitability of wood-
based industries. This paper is the first attempt to explore this issue and analyze the application of the
Strategy. Survey data will be analyzed and processed in order to examine the current model, as well as
define a new and acceptable model of increased wood consumpton in practice. The purpose is to prove
the hypothesis which assumes that the current model of wood and wood product consumption is
unsatisfactory in terms of sustainability, competitiveness, climate change and the impact of economic
crisis in the respective fields. A new model of increased wood consumption will be proposed in
accordance with the results of this research.

Key words: Market research, the perception of wood and wood products, wood consumption, increased
use of wood.

1. INTRODUCTION

The development of processes and products with high added value and extensive replacement
of non-renewable materials with wood are the biggest potential of the wood sector. Forests are, along
with water, the most valuable natural renewable resources and a great national treasure. Croatia has a
significant amount of raw material; 48% of the national territory consists of forests and forest land, that
is, more than 2 million acres is forested. Each year about 80% of total growth is cut down and the
growing stock is constantly increasing. Forests in Croatia are natural in 90% of cases and have FSC
certification, which confirms that the forest is managed according to strict environmental, social and
economic standards. Croatia has a very rich tradition in wood processing, and its origins are the three
essential elements: forest cover of the country, belonging to the European Economic trends and
traditions in crafts. Given the fact that the increased use of wood in the long run results in the
strengthening of the domestic market of wood products, creating jobs and contributing to the
competitiveness of the sector through strategic investment and boosting association with political
support, the sector will be in a position to significantly increase the use of wood while preserving other
important forest functions. In doing so, creating and product design are relevant, in order to meet the
needs of present and future consumers and that the same products can be recycled. The wood sector
has to work within the regulatory framework, in which competition plays a key role, and it is necessary to
supplement that framework with communications, with aims to familiarize society with the benefits that
wood and wood sector brings to current and future generations.

The aim of the research of end users was to determine the standpoint of Croatian population
concerning the wood industry in Croatia and to understand the perception of Croatia's population; and
different materials for the construction and furnishing. The main objectives were to determine the
preference of certain materials when buying furniture and other interior parts, to determine which
elements affect the purchase of furniture and other interior parts, establish familiarity with manufacturers
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of furniture and other wood products, and perceiving the campaigns with the forests and wood topic.
This paper is, in fact, the assessment made in order to define the key factors, challenges and
opportunities, which will encourage the use of wood and wood products.

2. PROBLEMATICS AND RESEARCH AIMS

Application of the increased use of wood model, just like any other novelty bears challenge,
uncertainty and discomfort, and sometimes resistance to certain interest groups, either in companies or
in certain traditionally inert structures within government institutions. Such resistance, in particular a lack
of understanding of the usefulness of introducing a renewable and ecological material, for example
wood, often reverses already achieved results that have been accomplished by great commitment and
effort, mostly by individuals or small groups of experts. The innovative nature of the activities is that they
are often risky, with many uncertain costs of implementation of the idea into the potential product,
process and / or business, and questionable final business results (Christensen, 1997). Among
scientists, there is the opinion that innovation is a complex phenomenon, but with major differences
between sectors (Pavitt, 1984; Storper, 1997; Malerba, 2005) and largely depends on the level of
interaction of different participants in different spatial environments (Smith, 2000). The research on
innovations and innovative activities specific to the wood industry are not particularly present among the
scientific research (Stendahl and Roos, 2008). Recent studies suggest'0 that investments in this sector
have a high multiplication effect on the creation of new value and employment.

In communication and marketing, it is important to understand your target audience. Generally,
people have a very positive attitude towards forests and wood. In addition, the relationship between
humans and forests, and also wood, greatly determines their feelings and emotions. However, the wood
sector is often faced with a strong prejudices-delusions may be so deeply rooted that they often indicate
the underlying problem of change and require long-term efforts of communication based on the correct
understanding of what people really believe. German sociologist Niklas Luhmann! has shown that the
psychological factors that determine whether communications fail or not are often seriously neglected.
The adequate information often is not enough. Effective communication is a process based on the two-
way information. Together with the report of the Europeans and their forests, published by the MCPFE
and UN FAO / ECE Forest and Communicators Network in 2003, it is the most comprehensive insight
into public perceptions regarding forests, wood and wood products.

In arrangement with the public nothing can fail, without public acceptance nothing will
Succeed.'?

There is no doubt that the phrase of Abraham Lincoln is more relevant today than ever. Nevertheless,
who is the public? What should be agreed with it? What does it not accept? The answers to these
questions are crucial, especially if we want to be accepted by the public and succeed in the market.

3. METHODS

In the analysis of the subject a standardized procedure for collecting data in a unique and
equitable manner from all units involved in the study was administered. The following methods were
used: quantitative analysis, qualitative analysis, descriptive analysis, interviewing method, x2-test and

10 Dhubhain, AN. i dr. (2008), ,Ekonomik Impact of Forestry and Wood Products Industry in Ireland*, Socio Economic Aspects, Vol 57, No
4.

™ Niklas Luhmann (8. prosinca 1927 - 6. studenog 1998) bio je njemagki sociolog i istaknuti mislilac u sociolo$koj teoriji sustava. Luhmannov se
sustav teorija fokusira na tri teme, koje su medusobno povezane u cijelom njegovu radu: 1. Teorija sustava kao drustvena teorija (Systems theory
as societal theory), 2. Komunikacija teorija (Communication theory) i 3. Evolucija teorija )

12 Eyald Rametsteiner, Roland Oberwimmer i Ingwald Gschwandtl; Forest Communicators Network (FCN), UN-FAO/ECE, Europeans and Wood
- What Do Europeans Think About Wood and its Uses?, 2003.
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Bonferoni post hoc test.!3 The collected data were analyzed and presented in tabular and graphical
display and numerically. Certain variables were measured using Five-point Likert scale, with some
claims of certain variables ranges from 1 to 5 were listed, where the number 1 meant ‘| do not agree' or
'l strongly disagree' and 5 meant 'l completely (fully) agree' or it is very important'; the respondents
defined the degree of satisfaction or importance they assign to these statements. Furthermore, certain
measurements were defined in the way that the specific statements were defined in the form of yes / no
questions. Some questions were taken from similar studies, but were adapted to the problematics and
aims of this study. Data from the questionnaires were entered into a Microsoft Excel spreadsheet
(database), in the first part for the records, and in the second part the database was used to store all the
answers of all respondents, accompanied by coded survey variables. The research method among end
users was quality research conducted by telephone interviews. The study included 517 subjects
(marked N) aged 15 to 60 years. The first group consisted of subjects aged 15 to 35, who have bought
or have participated in the purchase of at least one of the eight pieces of furniture, while the participants
in the second group were those aged 36 to 55. The sample was representative of the population of
Croatia with regard to the county, age and gender. The testing was conducted on Croatian territory.

4. RESULTS AND DISCUSSION

The study included 517 people from 15 to 60 years of age. The sample was stratified by county,
gender and age groups and the structure of the sample according to the variables gender, age,
education, region and the average monthly household income. Most of the respondents (89%) agree
that the Croatian wood industry should not be let to foreigners. More than half of the respondents agree
with the fact that the wood industry is significant and promising sector in Croatia and that it can help
Croatia in the current crisis and recession.

Respondents evaluated four construction materials - wood, concrete, PVC and particle boards,
with respect to 13 different characteristics and were supposed to determine to which material are best
suited for. Wood was estimated as the material to which all studied characteristics are found most
appropriate. Wood is largely perceived as a natural and comfortable material, environmentally friendly,
warm, traditional, and with good appearance. However, wood is also rated as old-fashioned material in
the largest number of responses. Concrete is a material that is largely perceived as safe, reliable and
timeless, and PVC was perceived as fashionable material, the material in the trend (Fig. 1).

The perception of these four materials among the youngest respondents is the most diverse
concerning the average of the population. Namely, there is a greater proportion of those who perceive
concrete as safe material, important for the future, timeless, warm and long-lasting. They perceive wood
as a reliable and timeless material in the smallest amount, and largely perceive PVC as a modern
material. At group discussions the most common association of subjects related to WOOD were
warmth, durability, natural materials; PVC - window, door; PARTICLEBOARD- cheap, furniture,
sawdust; LAMINATE FLOORING- cheap, easy setup, quickly gets dirty, difficult to maintain; PARQUET
- quality, heat, high price.

In addition to evaluating those materials according to the different features they were evaluated
with respect to the material characteristics. The highest proportion of respondents perceived wood as a
renewable material, with good thermal conductivity, durable, and as a material that requires a short
construction period. More than 80% of respondents perceive concrete as a fire resistant material, while
the PVC in the minds of the respondents is mainly connected to water resistance and ease of
maintenance. Particleboard is seen as the most convenient material (Fig. 2).

13 Elektronic Statistics Texbook, Tulsa, OK: StatSoft. http/www.statsoft.com/texbook/
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Figure 1. The standpoint of respondents on the use of different materials for the construction and
furnishing
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Figure 2. The standpoint of respondents according to the materijal characteristics

In a situation where the prices of all materials are equal, most respondents prefer wood as a
material for all six tested furniture or interior parts. Wood is the preferred material for tables, wardrobes
and doors. Apart from wooden wardrobes, 17% of Croatian respondents love particleboard wardrobes,
while 16% preferred the PVC doors. 80% of respondents prefer wooden kitchens, while 23% of them
love the kitchen made of particleboards. % of the respondents love wood floors, and about 1/3 would
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choose laminate flooring. The smallest proportion of respondents prefers wooden windows (despite the
preference of wood in other pieces of furniture), while 46% prefer PVC windows (Fig. 3).

Which materials are preferred for certain parts of furniture or parts of interior in situation
when the prices of all materials are equal? (N=517)
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Figure 3. Standpoint of respondents on the choice of materials in a situation where the prices of all
materials are equal

The respondents evaluated Croatian wood furniture and wood products by the degree of their
agreement with the statements provided. Within five offered statements, more than 70% of respondents
agreed that the Croatian wood furniture has quality, and 60% that Croatian wood furniture and wood
products have good design. More than 40% of respondents consider the Croatian wood furniture
accessible, while 27% have the opposite opinion. 40% of them think that the Croatian wood furniture is
competitive in the export market, while 29% of respondents do not share that opinion. Respondents
have separated opinion on the prices of Croatian wood furniture. Namely, 29% of respondents agree
with the statement that the Croatian wood furniture has a good price, 31% disagree with this and 35%
are undecided (Fig. 4).

The level of agreement with statements relating to the Croatian wood furniture

and wood products. Rating on a scaleof 1 to 5 (N =
517)
Croatian wood furniture and wc_:)od products 17 35 39 2
of good quality.
Croatian wood furniture and wood products ha 9 24 32 28 2
good design.

Croatian wood furniture and wood products are avali
(can be bought in most stores). 18 27 25 18 3
Croatian wood fu_rplture and wood products ar 21 26 22 18 5

competitive on the export market.

Croatian wood furniture and wood products h

acceptable price. 21 35 20 9 4

0% 20% 40% 60% 80% 100%
u I disagree I mostly disagree neither agree nor disagree
I mostly agree I completely agree I do not know / cannot be

Figure 4. The agreement with statements relating the Croatian wood furniture and wood products
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Subjects were asked to choose between the dwelling houses built of wood and those built of
brick / concrete, provided that their prices are equal. Slightly more than half of respondents (56%) would
rather choose a house of brick / concrete, and 40% of a house made of wood. 4% was undecided. More
often than the average of population a house of brick / concrete chose people from Dalmatia (70%) and
those from Slavonia (63%), while the house of wood cgose people from Lika, Kordun and Bania (60%).
Similarly, the house of brick / concrete is more attractive to younger people (78%), and the house of
wood is more attractive to elderly (53%).

Most of the younger respondents in groups, wooden house associated with a holiday home,
cottage or something romantic. Brick / concrete house is safer and requires less additional work.
Wooden house is less resistant to the winds ("the wind can blow it away like tornado in the United
States"), isolation of wooden house does not provide trust, and the problem is that the wooden houses
are adequate only in certain environments, like Podravina, Gorski Kotar and Zagorje, and are not
adequate in Dalmatia and Istria. For 1/3 of the respondents (30.3%), health is the main reason why they
chose the houses of wood for living. Besides being healthier, the wooden house is warmer, more
natural, and it is more modern, more beautiful. These are the most common reasons for choosing
wooden dwelling houses. In addition, respondents who choose the house of wood find that it has better
isolation, better quality and more environmentally friendly (Fig. 5.).

Reasons for choosing the house of wood: N=208
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Figure 5. Reasons for choosing the wooden house

5. CONCLUSION

Based on the data obtained in this research, which are processed in this paper, the following
can be concluded:

v Wood is percieved as a natural and renewable material, comfortable, environmentally friendly,
warm, traditional, and acceptable, with good appearance, good thermal conductivity, and as durable
material that requires short construction period. The most important criterion in the selection of
wood is the quality. Domestic floorings are better than foreign and domestic manufacturers are
selected for the origin of the product, quality, flexibility and proximity.
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Wood is preferred as a material for the construction of tables, wardrobes, doors, kitchen, floors and
windows, and durability is the most important when purchasing these products. For house building
wood is preferred due to the health, warmth, naturalness, comfort, environmental components,
resistance to earthquakes and better isolation.

Information on products respondents gather by visiting shops and comparing products and prices,
but awareness of wood as a material in construction is low. Citizens of Croatia have a wrong
perception of the share of export of wood raw material, and are of the opinion that education on
forests and wood should be implemented in the youngest child's age. Certificates indicating the
origin of the product are important, but the examiners do not recognise them, and they do not differ
the manufacturers from sale point. The flaw of our manufacturers is poor design and lack of
professionalism, and foreign manufacturers are chosen for good design, reasonable price and the
lack of local products.

The wood industry should not be left to the foreigners, and the opening of the furniture shopping
center with exclusively Croatian products is a welcome idea.
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OUTSOURCING OF MARKETING SERVICE
IN ORGANIZATIONS PRODUCING WOOD PRODUCTS

Renata Novakova, Eva Habinakova

ABSTRACT

The traditional goal of outsourcing was the cost reduction. Nowadays outsourcing allows
organizations to concentrate their financial and management resources on activities connected with
value production. We can say outsourcing is no longer an operational issue only. It is becoming an
important part of key-decision making of the top management. The organizations producing wood
products, mainly those smaller ones, usually do not have sufficient capacities to provide a complex
portfolio of marketing service. However, to resist the competitive forces, the main reasons of small
organizations producing wood products which result in omitting some marketing activities and benefits
and risks of such decisions for the whole organization.

Key words: Outsourcing, marketing service, wood products, small organizations

1.INTRODUCTION

Reduction of costs was the traditional goal of outsourcing. Nowadays outsourcing allows
organizations active in wood processing industry to concentrate their financial and management
resources on activities connected with value production, i.e. focus on the core of their activities.
Outsourcing is no longer an operational issue only. It is becoming an issue of the top management. If
we imagine that without marketing and proper product advertisement the companies are no longer able
to succeed in wood processing industry, it is necessary for them to start dealing very intensively with the
question if it is or it is not effective for them to outsource some marketing services. Thus the main aim of
our paper is to provide basic information that should be taken into consideration when making decisions.
As the range of products in wood processing industry is varied, we have narrowed the scope of our
interest to the furniture industry. The reason for doing so is open European space where only the best
can dominate. Nowadays it is the Polish and ltalian producers who are the biggest competition for our
producers. The Scandinavian company IKEA has also a very stabile position. The portfolio of marketing
communication tools used in this environment can vary in structure and importance. It is due to criteria
such as the size of furniture producing company, the specificity of the products offered or financial
budgets invested into marketing communication. In the research, which we carried out in the past, we
found out that small businesses mostly do not create reserve funds that would cover the costs for
intensive and strategically oriented marketing communication. Some activities are done rather intuitively
or the traditional forms of communication are used. However, they necessarily do not have to
correspond with the new trends in communication. The reason for that is generally the lack of
knowledge or absence of an expert who would be able to monitor and provide all the activities in the
whole range. Thus, there is a lack of capacities, both material and financial ones. The biggest deficiency
might be e.g. competent marketing worker who would be able to manage all activities to good purpose.
Here is the space for outsourcing of some marketing activities. It can be partial or complex. Before we
start dealing with outsourcing in marketing services in companies producing wood products, in our case
it is furniture, it is interesting to have a closer look at the history of outsourcing, basic criteria in the
decision-making process about outsourcing and its (dis)advantages for a company.
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2.HISTORY OF OUTSOURCING AND BASIC CRITERIA OF DECISION-MAKING
PROCESS ABOUT ITS USE

Outsourcing, similarly to other marketing tools, has its historical development. Without being
complex, we could divide the whole development into three basic phases:

@ During the 50°s of the last centuries big businesses set aside mainly offices such as
security and security services, printing, logistics, etc. and the “make or buy” decisions were
transferred to service businesses.

@ At the beginning of the 80°s the businesses set aside not only the offices but mainly whole
processes. The reason for that was the growing pressure on cost reduction due to growing
competition, new technological, information and communication techniques as well as faster
reaction time.

@ The third phase has started in the 90°s of the last century. It was marked mainly by focus on
the core of activity, growing combination of strategic and cost considerations as well as an
offer of professional performances and technological possibilities. Nowadays the
outsourced services focus on highly specialized activities and these are provided by
professionals in particular area.

Outsourcing of business and marketing activities has become a tool allowing the management
to focus on more effective competencies and key areas in entrepreneurship. Practice shows examples
where various forms of outsourcing lead to reduction and costs savings up to 20 — 50 %, to higher
flexibility and growth of market share and competitiveness.

Basic criteria of decision-making process about outsourcing:

Decision, which activities to set aside from our processes is not easy. It has some
disadvantages, which will be described later. If we want to make our decision which activities to
outsource more effective, we have to follow the sequence of steps:

Step 1 — Exact specification of activities creating the core of company’s activity and setting aside
activities which do not belong to the core and can be externalized.

Step 2 - Level of productivity (comparison of lower and higher productivity of business segments with
the service of suppliers, possibly hidden costs).

What are the main reasons to remove business processes in organizations focused on
production of wood furniture?

Pressure to reduce costs

Insufficient performance quality

Business size

Strategic management

Providing own capacities

Shift of risk upon the service provider

Gaining access to top professionals in particular area

Better flexibility

Stronger focus on service

Elimination of power relations and establishing partner relations with outsourcing
consumers

@ Transformation of fixed expenses into variable

Before the top management approves crucial decision whether it will or will not outsource
marketing services, it should summarize all benefits and risks of such a decision.

(ONONONONONONORONOXKO,
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3.BENEFITS AND RISKS OF OUTSOURCING IN BUSINESSES PRODUCING WOOD
PRODUCTS - FURNITURE INDUSTRY

Benefits of outsourcing:
a) Reduction of costs for externalized activity
b) Efficiency improvement of the externalized activity
c) Focus on strategic activities of a business
d) Management improvement and restructuring of externalized activity
Risks of outsourcing:
Business loses control over sources, activities and employees, risks relate to:
- Insufficient performance
- Dependence on provider
- Loss of experience and competencies
- Social risk
- Dependence on partner — difficult change of partner
- Qualitative risks
- Motivational problems with service provider
- More difficult control
- Outflow of competencies and know-how

Classification of outsourcing by:
Features of external holders of functions
Features of outsourced functions
Goals and partners
Number of external holders — single, multi outsourcing
Placement of holders of functions
Access to outsourcing
In the introductory part of our paper we state that outsourcing is part of strategic management
and thus should be included in basic strategic documents such as marketing strategy of a business
producing wood products. Strategic analysis of functional areas is then integral. It consists of following
steps:
@ Defining functional areas to be outsourced
@ Defining the boundary “business — provider* and provider’s requirements
@ Selection of provider
@ Transformation of requirements
® Management of the relationship
To be able to provide all activities we require from the external partner, we have to contract
these relationships. With outsourcing we can rely upon three basic types of contracts:
@ Classical — standard, simple and short-term contracts — outsourcing relates to less important
activities
@ Neo-classical — complex and long-term — outsourcing relates to important strategic tasks
@ Relation-related — less formal and complex — their main objective is to define goals and
relations between a provider and outsourcing consumer — often called a partnership
In bibliographical sources we can find also other terms. They either condition the term of
outsourcing or the other way round. Among these terms are: insourcing or re-insourcing. It is an
opposite process to outsourcing- inclusion, or take-over of a business function which once belonged to
the activities of a business.
Term BPO - Business process outsourcing:
® Applied in big multi-national businesses

ONONONONOXO]
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® Removal of support processes for business and marketing and their purchase from an external
service provider

@ Applied mostly in countries where labour is cost effective and where there is a sufficient amount
of qualified workers

@ |ltis a product of international globalization and development of information and communication
technology

Term BTO - Business transformation outsourcing:

@ |Itis a programme aiming to change the operational mode of a company, uses outsourcing for
fast, sustainable and radical changes in business performance

@ Advantage is in reduction of time when accessing a market, more innovations by using the
access to world sources and the use of experience and branch knowledge to improve the
competitive advantage and better risk management.

4.CONCLUSION

To sum up, current trend shows that majority of businesses in Slovakia producing wood
products outsource marketing activities. The reason for that is the effort to achieve the highest efficiency
and professional provision possible. The study based on the sample of 20 small businesses producing
wood furniture helped us to profile following examples of outsourced services and activities in the area
of marketing communication:

Provision of marketing audits

Organization and provision of trainings and consultations for marketing workers

Organization of conferences to exchange experience in the area of marketing communication
strategies

Organization of events for business partners

Provision of direct marketing services

Design and administration (including updating) of a business web page

Provision of complex advertisement services

Development of marketing communication plan for a set period of time

(ONONONORORNONOXO,
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USE OF ELECTRONIC AND PRINT MEDIA FOR THE PURPOSE OF
PROMOTING FURNITURE AND WOOD PRODUCTS
IN CERTAIN SEE COUNTRIES

Slavica Petrovi¢, Denis Jelaci¢, Leon Oblak

ABSTRACT

The paper presents research results of the scope of promoting furniture and wood products in
print and electronic media. Beside the market in Serbia, the research included the markets in Slovenia
and Croatia as well, which enabled the conducting of comparative analysis of the obtained results for
promoting these products in the three stated countries. Research results showed that, although
production of furniture and wood products is an important branch of industry in all analyzed countries,
media space given to these products is significantly lower than the space given to certain other product
categories.

Key words: furniture, wood products, promotion, electronic media, print media

1. INTRODUCTION

Analysis of the use of electronic and print media for the purpose of promoting furniture and
wood products was conducted for the market in Serbia, Croatia and Slovenia. During the selection of
countries, attention was paid to the similarities existing among them in terms of economic
characteristics, as well as attitudes, requirements and behavior of consumers on the market. For
furniture and wood products, as well as for other product types, promotion in the media is of extreme
importance because as Stanton, Etzel and Walker say, the most useful product or brand will fail if
nobody knows that they exist. Also, the function of the promotion is to present the product
characteristics, to maintain the popularity of the existing products, to inform where they can be bought,
to persuade the consumers to use another — more expensive product instead of the existing one as well
as to increase the consumers’ loyalty (Evans, J. R., Berman, B., 1997).

2. MATERIAL AND METHODS

Analysis of the use of electronic and print media for the purpose of promoting furniture and
wood products was conducted based on the data provided by renowned marketing agencies AGB
Nielsen and IPSOS which operate in Serbia, Croatia and Slovenia. Use of electronic media for the
purpose of promoting the stated products is analyzed based on insertations, the insertation being the
number of broadcastings of a particular advert on TV stations. During the period 2006-2011, 19 national
TV channels were monitored in Serbia, while in the period 2012-2014 this number increased to 32.14 In
Croatia, the data on insertations were obtained by monitoring six national TV channels and 5 in
Slovenia.

Use of print media for the purpose of promoting furniture and wood products was analyzed
based on the amount of financial resources invested for this purpose.

"Data refer to the territory of Serbia without Kosovo.
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The research, the results of which are presented in the paper, was conducted for the period
2006-2014, which is a sufficiently long period for observing the most significant changes which occurred
in the research field.

For the needs of the research, the results of which are presented in the paper, certain general
scientific methods are used such as the method of comparative analysis, methods of generalization,
induction and deduction. Comparative analysis was used for comparing adequate phenomena
researched in the countries which are analyzed in the paper. Methods of generalization, induction and
deduction were used for drawing certain conclusions about the current situation in the field of furniture
and wood products promotion in electronic and print media in the analyzed countries.

3. RESEARCH RESULTS AND DISCUSSION

Compared to Slovenia and Croatia, Serbia had the biggest total number of insertations on TV in
the period 2006-2014. In the analyzed period, the number of insertations on TV in Serbia increased by
412%, i.e. from 606,482 in 2006 to 3,104,969 in 2014. In the same period, this figure increased by
206.7% in Croatia, from 242,843 which was the amount in 2006 to 744,934 in 2014 and in Slovenia it
increased by 76.3%, i.e. from 369,338 in 2006 to 651,068 in 2014 (graph 1).

In addition to the biggest number of insertations, the biggest number of viewers of these was also
registered in Serbia (Total Individual Universe) which reached 6,855,048 in the period 2012-2014, while
in Croatia this figure was 4,145,543 in the same period and in Slovenia 1,953,203.
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2,000,000 /

1,000,000
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Number of
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= Serbia Croatia = Slovenia

Figure 1. Total number of TV insertations in Serbia, Croatia and Slovenia in the period
2006-2014 (Source: AGB Nielsen Serbia, Croatia, Slovenia, 2015)

Categories of products and services promoted most on TV stations in Serbia, Croatia and
Slovenia are quite similar. In the period 2006-2011, the following was promoted most in Serbia: food
and non-alcoholic drinks, hobby and free time, cosmetics and telecommunications; in Croatia the
following was promoted: personal hygiene products, food, communications and telecommunications and
household cleaning products; and in Slovenia: mobile telecommunications, wholesale and retail shops,
cars and laundry detergents (Jelaci¢, D., et all, 2012).

In the period 2012-2014, food and non-alcoholic drinks remained most promoted product
category in Serbia followed by cosmetics, telecommunications and wholesale shops. In the same
period, in the other two countries, the ranking of the most promoted products changed, namely food,
wholesale shops, personal hygiene products, communications and telecommunications were promoted
most in Croatia while in Slovenia wholesale shops, mobile telecommunications, cars and
pharmaceuticals were most promoted.

Analysis of the share of insertations for equipping residential and office space (in Croatia and
Slovenia the name of this category is furniture, home appliances and equipment) in the total annual
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number of insertations on TV stations shows that in the period 2006-2011 this share was the biggest in
Serbia, followed by Croatia and Slovenia. However, in the period 2012-2014, significant changes
occurred since Slovenia had the biggest share, while Croatia remained on the second position and
Serbia dropped to be the third (graph 2). In general, during the period 2006-2014, the share of
insertations for equipping residential and office space in the total annual number of insertations on TV
stations dropped only in Serbia from 1.59% to 0.35%, while in the same period in Croatia it increased
from 0.57% to 0.93% and in Slovenia it increased from 0.43% to 1.49%.
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Figure 2: Share of insertations for equipping residential and office space in the total annual number
of insertations on TV stations in Serbia, Slovenia and Croatia in the period 2006-2014 (Source:
AGB Nielsen Serbia, Croatia, Slovenia, 2015)

However, although the share of insertations for equipping residential and office space in the
annual number of insertations on TV stations in Serbia reduced during the analyzed period, the number
of insertations for this category increased in the period 2006-2014. With the unstable trend, namely, it
increased and dropped alternatingly, the number of insertations for equipping residential and office
space on TV stations in Serbia in the period 2006-2014 increased by 65.6% to amount 16,588 in 2014.
Unlike Serbia, in Croatia in the same period the number of insertations of this category on TV stations
increased 5 times to amount 6,903 in 2014 and in Slovenia it increased 6.1 times to 9,722 in 2014.

In all three analyzed countries, furniture has the highest share in the total number of insertations
for equipping residential and office space.'® Results of the analysis for the period 2006-2014 show that
in the stated period the number of insertations for furniture in Croatia increased 5.7 times to 5,299, in
Slovenia 8.7 times to 1,933, while Serbia had the lowest increase of 11.7% and in 2014 this figure
reached the level of 7,774. Results of the analysis of the share of insertations only for furniture in the
total annual number of insertations on TV stations in Serbia show that it reduced from 1.15% in 2006 to
0.25% in 2014. Opposite to the situation in Serbia, in Croatia this share increased from 0.38% in 2006 to
0.71% in 2014 and in the same period in Slovenia it increased from 0.06% to 0.3%.

During the period 2006-2014, compared to the other two analyzed countries, Serbia had the
lowest total investments for promoting products and services in the print media, namely in this period
they dropped by 22.5% to 49.3 million EUR in 2014 (graph 4). In the same period, Croatia had the
biggest total investments for the promotion of all categories of products and services in the print media,
although they were also reduced by 8.3% to 164.7 million EUR in 2014. Unlike the situation in Serbia

15 The category of equipping residential and office space in Serbia includes: 1. home furniture and furniture stores, 2. office
furniture, 3. furniture and bathroom equipment, 4. other furniture and home equipment, 5. carpets, flooring, curtains and
other textile accessories, 6. lighting, 7. additional kitchen equipment, 8. air conditions and 9. heating. In Croatia, the category
of furniture, home appliances and equipment includes: 1. furniture, 2. carpets, flooring, soft furnishing, 3. bedding, towels,
blankets, linen, 4. baths, washbasins, showers, toilets, 5. household decorative accessories, 6. kitchen utensils, 7. household
non - electrical tools, 8. tents, sunshades, 9. barbecues, fireplaces, ovens, 10. lighting. In Slovenia, the category of furniture,
home appliances and equipment includes: 1. furniture, 2. furniture showrooms, 3. flooring and 4. office equipment.
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and Croatia, in the same period Slovenia increased total investments for the promotion in print media by
16.5% to 145.1 million EUR in 2014.
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Graph 3: Number of furniture insertations on TV stations in Serbia, Croatia and Slovenia in the
period 2006-2014 (Source: AGB Nielsen Serbia, Croatia, Slovenia, 2015)

Results of the comparative analysis of investments in print media for promotional purposes for
the three analyzed countries in 2014 show that total investments in Serbia were 3.3 times lower than in
Croatia and 2.9 times lower than in Slovenia.
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Graph 4: Total investments for the promotion of all categories of products and services in print
media in Serbia, Croatia and Slovenia in the period 2006-2014
(Source: IPSOS Serbia, Croatia, Slovenia, 2015)

In Serbia in the period 2006-2012, the biggest funds for the promotion in print media were
invested for promoting banks and banking services, other services, cars, media and mobile
communications and the sequence of the stated categories changed every year. In Croatia in the same
period, magazines and newspapers, trade centers and markets, financial institutions, cars and
telecommunications were promoted most and insurance, finance, mobile telecommunications, trade
centers and markets and cars were promoted most in Slovenia (Jelacic¢, D., et all, 2012).

During the period 2012-2014, the biggest changes in categories and sequence of their
promotion in the print media occurred in Serbia. The biggest funds for the promotion in print media in
the stated period were invested for mobile packages, televisions, supermarkets and food shops, other
food supplements and cars. In the same period in Croatia, there was a change only on the third place
because electronic media replaced financial institutions, while in Slovenia insurance remained on the
first position, followed by electronic media, events, shops and pharmaceuticals.

Results of the comparative analysis of the invested funds in the promotion of furniture, furniture
showrooms and wood products in the print media for the period 2006-2014 show that Serbia had the
lowest investments of 16.3 million EUR, while in Slovenia they were 29.8 million EUR and the biggest
amount was in Croatia of 39.7 million EUR. Generally, in the period 2006-2014, all three countries
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reduced the funds for promoting furniture, furniture showrooms and wood products in the print media,
namely Serbia reduced them by 20.2% to 1.4 million EUR in 2014, Croatia reduced by 25.6% to 3.8
million EUR and Slovenia reduced by 29.9% to 2.3 million EUR (graph 5).

In Serbia in 2014, the share of funds invested in the promotion of furniture, furniture showrooms and
wood products in the total funds invested in the promotion in print media was 2.8%, while in Slovenia
this share was slightly lower 2.6% and it was the lowest in Croatia 1.4%.
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Graph 5: Investments in print media for the promotion of furniture, furniture showrooms and wood
products in Serbia, Croatia and Slovenia in the period 2006-2014
(Source: IPSOS Serbia, Slovenia, Croatia, 2015)

In all three analyzed countries, in the category furniture and wood products, the biggest funds
for the promotion in print media are invested for home furniture and furniture showrooms. In 2014 in
Serbia, funds invested in the promotion of this category represented 96.1% of the total invested funds
for the promotion of furniture and wood products, in Slovenia this percentage was 87.3% and in Croatia
it was 78.7%.'6 Apart from home furniture, office furniture and joinery are also promoted in print media
in Serbia, wood processing, garden furniture and wood products are also promoted in Slovenia and
joinery, wood products and office furniture are also promoted in Croatia.

4. CONCLUSION

Although wood industry is an extremely important branch of industry in Serbia, Croatia and
Slovenia, furniture and wood products occupy only a small segment in the media space, both in
electronic and print media in these countries. The fact that in 2014 the share of insertations for furniture
in the total number of insertations on TV stations was 0.25% in Serbia, 0.3% in Slovenia and 0.71% in
Croatia goes in favor of the above stated. Nevertheless, although the shares were quite small, results of
the analysis of the number of insertations for furniture in the period 2006-2014 show that this number
increased from 6,956 to 7,774 in Serbia, from 936 to 5,299 in Croatia and from 223 to 1933 in Slovenia.

The period of 2006-2014 was also characterized by the reduction of financial resources
invested in the promotion of furniture and wood products in the print media. Results of the comparative
analysis showed that in this period Serbia had the lowest investments in this purpose of only 16.3 million
EUR, while they amounted to 29.8 million EUR in Slovenia and 39.7 million EUR in Croatia. However,
during the analyzed period, all the countries reduced financial resources for the promotion of furniture
and wood products in print media as follows: Serbia by 20.2%, Croatia by 25.6% and Slovenia by
29.9%.

16 Monitoring system conducted for the promotion of furniture and wood products in print media in Serbia, Croatia and
Slovenia is such that wood furniture is not differentiated from furniture made of other materials.
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Difficult economic situation which struck Serbia, Croatia and Slovenia during the previous years

has largely reflected on the purchasing power of the population and their interest in furniture and wood
products. Under the conditions of daily concerns about bare survival it is quite understandable why food,
drinks and shops of these products are most frequent in the promotion in electronic and print media.
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ANALYSIS OF LABOUR PRODUCTIVITY IN WOOD PROCESSING
AND FURNITURE INDUSTRY

Andrea Sujova, Petra Hlavackova

ABSTRACT

Performance of enterprises, sectors and economies depends on effectiveness of production
factors utilization. Labour is one of the main production factors which can significantly affect the
performance growth of the enterprise or industry. The aim of the paper is to present indicators designed
to measure the labour productivity at the sector level and assess the labour productivity in the wood
processing and furniture industry of the Czech Republic, Slovakia and Austria for a period of ten years.
On the basis of an analysis of available scientific literature, a system of indicators measuring labour
productivity at the sector level was set up. Input data for the analysis was obtained from databases of
Statistics Offices with annual data on selected economic indicators in wood processing industry for
a period of years 2002 - 2011. Data was used in calculation of individual indicators.

Key words: labour productivity, sectorial indicators, wood processing industry, furniture industry

1. INTRODUCTION

The WPI is an important part of developing economies, new prospective direction based on
biotechnology. Production of wood-based products in conditions of European countries has, in regard to
sufficient supply of input wood material, long tradition and as one of the options for obtaining renewable
resources it is closely connected with many sectors of the national economy. The interest of the
European Union is to build economy based on renewable natural resources, resulting in the need to pay
increased attention to the development and support of the WPI.

Effectiveness of using production factors is marked by term productivity. High productivity of
production factors lowers costs and enables price decreasing, production volume, sales and profit
increase. Productivity of one production input is called a partial productivity.

Productivity is commonly defined as a ratio of a volume measure of output to a measure of input
use. Among other productivity measures such as multi-factor productivity or capital productivity, labour
productivity is particularly important in the economic and statistical analysis of a country. Labour
productivity is a revealing indicator of several economic indicators as it offers a dynamic measure of
economic growth, competitiveness, and living standards within an economy. (OECD, 2001)

Labour productivity ia a relationship between production and factors of production. Although the
ratio used to calculate labour productivity provides a measure of the efficiency with which inputs are
used in an economy to produce goods and services, it can be measured in various ways.

The aim of this paper is to evaluate the effectiveness of using labour via indicators of labour
productivity in wood processing industry of Slovakia and the Czech Republic.

2. MATERIAL AND METHODS

Required material for obtaining relevant outputs we obtained from a secondary research, on the
basis of an analysis of available scientific literature dealing with issue of evaluating effectiveness of
investments and on the basis of processing statistical data of the wood processing industry. Input data
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for our analysis we obtained from database of Statistics Office of Slovakia and the Czech Republic with
annual data on selected economic indicators for a period of years 2002 - 2011.

Analysis of scientific knowledge was found out that evaluation of inputs” effectiveness can be
performed by a wide scale of indicators which are different at a micro a macro level.

The OECD Statistics Directorate (STD) publishes series on labour productivity for all OECD
member countries. The two principal databases that provide such series are the OECD Productivity
Database, first published in March 2003, and the OECD System of Unit Labour Cost and Related
Indicators, first published in March 2007. Labour productivity is equal to the ratio between a volume
measure of output and a measure of input use. Labour input is measured either by the total number of
hours worked of all persons employed or total employment (head count). On the macroeconomic level
the volume measure of output is measured either by gross domestic product (GDP) or gross value
added (GVA). There is also a preference for value added as taxes are excluded. (Freeman, 2008)

According to Synek (2011), a labour productivity is measured through ratio of added value or
production value or production volume or revenues and number of employees.

In the microeconomic theory the labour productivity is defined as an average product of labour
which is interpreted as a number of products produced by one employee. Another indicator is a marginal
labour productivity that means number of products produced by next or the last employee. (Salka et al.,
2009)

Based on scientific literature study a system of indicators for labour productivity at the sector
level was set up. Indicators of labour productivity are as follows:

- Labour productivity (LP) has a several modifications and presents a share of revenues (R),
production (Q) and profit (P) to one employee of the sector:

revenues

LPR - number of employees (€) (1)
__ production value

LPQ " number ofemployees (€) (2)

LPp _ profit (€) (3)

number of employees
- Labour productivity rate (LPR) expresses number of employees for one monetary unit of

revenues or production:
number of employees

LPRR = P—— (persons) (4)
LPR, = numb;rroo(;fcr;ﬂfyees (persons) (5)

- Marginal labour productivity (MLP) expresses accession of financial values of the industry
(revenues, production, profit, added value) by increase of employment in the industry in one
employee:

MLP = A economic indicator (€) (6)

A number of employees
For indicators MLP applies:

- if MLP > 0 then rise of employees induces an increase of economic indicator,
- if MLP < 0 then rise of employees induces a decrease of economic indicator.

Calculation of individual indicators for measuring the labour productivity was applied in the
wood processing industry (WPI) and its individual sections in selected, abovementioned countries. A
characteristic feature of the WPI is processing of raw wood and wood products production at various
stage of finalisation. WPI within the classification of business activities of the EU (NACE) consists of
following sections: NACE 16, NACE 17 and NACE 31.

For appropriate calculation of indicators values we created application in MS Excel and we
analysed labour productivity in WPI and its individual sections from several views:
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- trend line analysis of indicators in the period of years 2002 - 2011 in selected countries;
- comparative analysis: based on calculation of average a median values of indicators the achieved
labour productivity in Slovakia and the Czech Republic was compared.

3. RESULTS AND DISCUSSION

Achieved values of indicators measuring labour productivity in wood processing industry (WPI)
of Slovakia and the Czech Republic are shown in Table 1.

Table 1. Indicators of labour productivity of WPl in a period of years 2003 — 2012 in thousand euro

Indicator | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 [ 2010 | 2011

Slovakia
emp's"yee 32396 | 31307 | 20994 | 31655 | 31064 | 32394 | 28069 | 23925 | 22387 | 22491
LPx 715 | 825 | 894 | 899 | 973 | 1017 | 1022 | 924 | 98 | 1132
[Pq 781 | 835 | 849 | 915 | 969 | 1009 | 851 | 960 | 1000 | 1096
LPr 22 15 1.9 28 48 43 48 07 47 22
P | 154 | 1565 | 165 | 178 | 197 | 189 | 196 | 209 | 241 | 242
L(EE;* 1398 | 1212 | 1118 | 1142 | 1028 | 984 | 979 | 1082 | 1043 | 884
L(;F:;] 1474 | 1281 | 1197 | 1177 | 1093 | 1032 | 991 | 1175 | 1042 | 10,00
LPEV)A(W 6490 | 6456 | 6055 | 5616 | 5079 | 5292 | 5107 | 47.96 | 4156 | 41.24
MLPx 024 | 008 | 010 | 030 | 020 | 010 | 016 | 004 | 085
MLPq 023 | 005 | 011 | 026 | 022 | 007 | 049 | 007 | 096
MLPva 000 | 000 | 002 | 001 | 000 | 003 | 000 | 000 | 0,00
MLPe 002 | 001 | 002 | 010 | 001 | 000 | 003 | 006 | -0.55
The Czech Republic

empfyee 97020 | 94732 | 93603 | 92998 | 95519 | 95870 | 92278 | 82246 | 77065 | 74433
LPr 869 | 888 | 1064 | 683 | 734 | 828 | 787 | 791 | 924 | 92
LPq 507 | 514 | 588 | 642 | 704 | 800 | 798 | 789 | 907 | 939

LPr 33 43 6.0 39 45 57 41 36 45 44
P | 140 | 145 | 174 | 170 | 189 | 210 | 197 | 202 | 229 | 225
L(;F;;* 151 | 1127 | 940 | 1463 | 1362 | 1208 | 1271 | 1264 | 1083 | 1039
L(Eri? 1971 | 1944 | 1700 | 1557 | 1427 | 1251 | 1254 | 1267 | 11,03 | 1065
LPF;V)A(W 7156 | 6890 | 5733 | 5890 | 5293 | 4754 | 5070 | 4942 | 4359 | 4440
MLPx 001 | 437 | 595 | 026 | 262 | 019 | 007 | 012 | 002
MLPq 002 | 056 | 077 | 029 | 276 | 008 | 009 | 010 | 000
MLPva 001 | 023 | 009 | 009 | 060 | 005 | 002 | 002 | 003
MLPe 004 | 044 | 033 | 003 | 033 | 005 | 001 | 001 | 001

Results of labour productivity of WPI in Slovakia show increasing trend when labour productivity
of revenues increased gradually from 71, 5 thousand euro per employee in 2002 to 113, 2 in 2011,
labour productivity of production increased from 78, 1 thousand euro per employee to 109, 6 in 2011
and labour productivity of value added raised from 15, 4 thousand euro per employee in 2002 to 24, 2 in
2011. Fall of labour productivity was noticed in 2009. Labour productivity has raised in 30 thousand euro
per employee during ten years. Rate of labour productivity in relation to revenues and production
showed positive decreasing trend during period 2002 — 2008 due to reduction of number of employees
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in the WPI except year 2009. Rate of labour productivity to value added has a decreasing trend over all
analysed years. As for indicators of marginal labour productivity the change of employees’ number
caused a slight increase in revenues and production with decreasing trend till 2007. From 2009 by
a decrease of employees also revenues and production have fallen. The change of employees didn't
have meaningful influence on value added.

Looking at the results of WPI in the Czech Republic can be seen the same positive, rising trend
of labour productivity as in Slovakia. However, its level is much lower in relation to production as in
Slovakia. Labour productivity of revenues was in 2002 higher than in Slovakia, at the level of 86, 9
thousand euro per employee and it raised only in 10 thousand euro to amount 96, 2 in 2011. The
highest increase is noticed by labour productivity of production which increased from 50, 7 thousand
euro per employee in 2002 to 93, 9 in 2011, what is in 43 thousand euro. Labour productivity of value
added reached the highest value 22, 9 thousand euro per employee. Rate of labour productivity in
relation to revenues had a negative rising trend from 2002 to 2008 despite decreasing number of
employees. Decreasing trend was noticed by labour productivity rate by production and value added. As
for marginal labour productivity the decrease of number of employees in 2003, 2004 and 2011 and its
increase in 2006 and 2007 caused a rise of economic indicators. In 2005, 2008 and 2009 lower number
of employees caused a slight fall of economic indicators.

The interesting results are noticed in year 2006 and 2007 when in both countries the labour
productivity increased by increase of number of employees.

Comparative analysis is used to compare the results of the labour productivity in wood
processing industry analysed in both countries: Slovakia and the Czech Republic. Basis for this
analysis, mean (average) and median values of indicators representing labour productivity were. Median
value presents the value in the middle of a set of calculated values of indicators for the 10-year period.
The obtained results of the analysis are shown in Table 2. Comparison of the results of selected
indicators is showed in Figure 1.

Table 2. Average and median values of indicators in WPI

indicator Slovakia Czech Republic
(in tsd. €) mean median mean median

LPr 95,6 95,8 85,3 84,8
LPa 90,4 91,5 719 74,5
LPva 18,8 18,9 18,8 19,3
LPRx (prs) 106 104 119 18
LPRa (prs) 11,3 10,9 14,5 13,5
LPRva(prs) 54,6 529 54,5 51,8
MLPr 0,4 0,1 0,8 0,1
MLPq 0,1 0,0 0,2 0,0
MLPva 0,0 0,0 0,1 0,0

The results of the comparative analysis show that, according to the mean values, the labour
productivity in relation to revenues and production value is much higher in Slovakia. Labour productivity
rate is higher in the Czech Republic. The change of employment in the industry has only a little
influence on change of economic indicators in the same way, but higher influence is in the Czech
Republic. From the comparison can be concluded, that worse results are achieved in the Czech
Republic.
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Labour productivity of WPI
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Figure 1. Labour productivity of WP

4. CONCLUSION

Labour productivity measures the output per worker in a period of time. Labour productivity is
an important factor in determining the productive potential of the economy. Countries with strong labour
productivity growth tend to benefit from high rates of growth, strong export demand and low inflation.
Increased labour productivity can enable a higher long run trend rate of growth.

Achieved results of labour productivity in wood processing industry showed better results in
Slovakia than in the Czech Republic. Labour productivity in WPI of Slovakia reached the level 100
thousand euro of revenues and production value per worker, whereas in the Czech Republic it is 96
thousand euro. The results showed that labour productivity has increased also by the rise of
employment. The positive decreasing trend is by indicators of labour productivity rate which is
connected with lowering number of employees in the industry. Marginal labour productivity showed only
little influence of change in employment in WPI on economic indicators.

We can conclude that a rise of labour productivity in wood processing industry in Slovakia and
the Czech Republic is due to decreasing number of employees. However there exist other factors
affecting labour productivity: skills and qualifications of workers, morale of workers, technological
progress, substitution of capital to labour, capacity utilization, labour rules and regulations (Pettinger,
2014). In the aim to achieve higher productivity, the factors affecting it should be analysed.
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MOTIVATION OF EMPLOYEES IN WOOD PROCESSING COMPANY
BEFORE AND AFTER RESTRUCTURING

Josip Faletar, Marko Previsi¢, Denis Jelac¢i¢, Ante Du¢i¢, Marek Drimal

ABSTRACT

This article analyses motivation factors in wood processing company. Research was conducted
before company restructuring, in year 2010 when economic downturn was in its peak, and after
company restructuring, in year 2014 when company started to improve its business results. Research
method was questionnaire survey. About 180 employees were surveyed. The aim was to establish the
level of motivation among employees in the company and the main differences between results of the
same survey conducted before and after company restructuring. Significant difference was established
and the change in the way of thinking was established. It was established that different motivating
factors motivate or de-motivate emoployees in different economic environment.

Key words: motivation factors, company restructuring, employees, motivation, de-motivation

1. INTRODUCTION

Economic recession has strongly influenced the operation of companies We can notice its
influence in all business fields, also in motivation of the employees. A lot of de-motivational factors
occurred, and the ones that already existed became even stronger. The employees are experiencing
insecurity and some other additional fears (i.e. fear of losing a job, fear of lower wages etc.). In order for
the companies to avoid all of the stated and other problems, they need to focus on seeking
opportunities for sales increase and cost reduction on one hand, and on the other hand they need to
establish conditions for more efficient work. The latter is strongly connected with the way the employees
are motivated. It is a fact that the motivational strategies that worked in the past are not so efficient in
current difficult economic conditions. If the managers continue to treat the employees in the same way,
their already low motivation for work will decrease even more. The management of the companies can
count on satisfactory working results and satisfied workers mostly if they insert motivational factors into
the working environment. We can say that practically all motivators are in the hands of the
management.

According to economic situation of crisis companies started to search for solution of the
problem of achieving better results. Different were the ways of trying to achieve more efficient work
environment in different companies. This particular company, where this research was conducted,
considered economic down-turn to be the best time to make major changes and they decided to change
the economic and business environment by restructuring the company. To do so, company managers
decided to change the number and organization of their profit centers, changed the price-calculation
system, changed the work evaluation system from the scratch, changed the promotion and awarding
system for each and every employee in the company with full transparent system of evaluation.

The main goal of the research was to study the situation of motivating the employees of this
particular Croatian wood processing company in the conditions of economic recession in its full, in the
year 2010, and after the company restructuring and at the end of economic crisis, in the year 2014 . We
wanted to find out, to which factors of motivation the managers pay the most attention, and if the
existing ways of motivation enable efficient satisfaction of the employees’ needs. We also tried to
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