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Elzbieta Badach, Monika Ziotd

THE IMPACT OF ROAD INFRASTRUCTURE ON SAFETY OF ROAD USERS
IN THE ASPECT OF MULTIVARIATE STATISTICAL ANALYSIS

Abstract: This article attempts to assess the diversity aafdrinfrastructure in Poland by
regions. The article takes into account the lemjtioads, expenditure on public roads, the volume
of passenger and freight transport, and traffiogestion in individual provinces. The data obtained
were compared with information on road safety idolg the number of accidents and people
injured on the roads. Conducted multivariate diatis analysis of road infrastructure diversity
indicates that the Silesian, Mazovian and Less&rdovoivodeships have the most developed road
infrastructure in Poland, while it is the least éleyed in the West Pomeranian, Warmian-Masurian,
Lublin and Podlaskie Voivodeships. Moreover, a vatyong relationship was also observed
between the development of road infrastructuretaachumber of injuries and deaths in individual
provinces. The analysis of the structure of acdglshows that it is necessary to invest in highways
and motorways in the eastern provinces where thebeu of deaths is the highest.

Key words: road infrastructure, road accidents, multivargtiistical analysis

INTRODUCTION

The needs of the human being have been evolving cemsturies. It became increasingly
important to overcome spatial, economic and soo@tiers. Many years of observations have
shown that areas located near infrastructural syst@ith easy access are the fastest developing
ones [Chudzik 1998]. The dynamic development ofastfucture is accompanied by a rapid
development of the automotive industry. Howeveg ttevelopment of road infrastructure and
efforts to ensure safe riding conditions do notkpace with increasing traffic congestion.

The aim of the paper is to present the variatiorroafd infrastructure and to compare the
activities undertaken to improve the quality okthifrastructure with the number of road accidents
and traffic collisions and their effects by voivetigs.

Poland still lacks sufficiently developed road adtructure, which often disqualifies Polish
regions in the competition for location of largeéstments in this country, and more importantly
affects safety of road users. That's why it is sgadrtant to develop and modernise road
infrastructure.

Much is talked about a communication and transgiortacrisis, which is connected with
congestion caused by accumulation of transportatiod communicational needs, which are
satisfied through movements of loads and peoplegi€iski 1992]. For that reason, investments in
transportation should precede the development loéroeconomic sectors so that the country's
economic growth is not hindered [Ciesielski, Szudoa, 2001].

Importance of road infrastructure and economicatéfef accidents

Road infrastructure plays an important role in fufipg industry and trade, including
international one. Infrastructure that is inadequatthe needs of users causes significant economic
and social costs. In the case of road infrastrectilnese are road accident victims - not only vehic
drivers and passengers, but also pedestrians, lyistldaldren and the elderly. The injuries of
participants of road accidents entail huge lossa$ @osts, which L. Brongel called the most
expensive war of the modern world [Brongel 2007].

! University of Agriculture in Krakow, Faculty of Agulture and Economics, Al. Mickiewicza 21, 31-1R@&kow, e-
mail:mziolo@ar.krakow.pl
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Analysis of data from the European Transport Safépuncil in 2013 shows that only
Romania, Serbia and Latvia are ahead of Polandiinf in terms of the number of road accident
fatalities per 1 million inhabitants. Road accideimvolve losses incurred by the whole Polish
society. In 2013, road accidents cost Poland PLI? Bdlion, whereas collisions - additional PLN
14.9 billion. The total cost was as much as PLNL4#llion. (fig. 1). According to analysts from the
Road and Bridge Research Institute (RBRI), lossea aesult of road accidents and collisions in
2013 accounted for almost 3 per cent of Poland'®® GBhile the costs of such road incidents
worldwide account for 1.5-2 per cent of GDP. Castshospital care for those injured in road
accidents in 2013 were estimated by RBPI at alrRedt 343 million, while costs of maintenance
of services taking intervention after accidentse (gholice, fire brigade or electricity emergency
service) - at almost PLN 770 million.

Social Insurance Institute expenditures as a resuitaffic accidents were little over PLN 3
billion. We should add to that losses incurred loypkyers, who lost their employees in road
accidents. These losses were estimated by RBPIO&B &t almost PLN 14.8 billion. It also
estimated material damage as a result of roadsimi and accidents, i.e. costs of damaged road
infrastructure or cars in such incidents, at alnfid¥l 9.5 billion. Since the beginning of the decade
the number of accidents and fatalities in Polarglde®en on the decrease.

40

20 / 34,2

29,4

20 -

21,2 22 20,8

18,8 18,3

10

O T T T T
2005 2006 2007 2008 2009 2010 2011 012 23 2014

Figure 1. The costs of road accidents (in PLNdnilJiin years 2006-2013

Source: own study based on KRBRD

The main reasons for the low level of safety indrtraffic on national roads include:

e road infrastructure not complying with safety stamt$, including small share of
expressways and motorways, lack of equipment teept@edestrians and cyclists.

e poor system for safety management in road trafficluding the lack or too lengthy
introductory period for legal regulations concenithe structures and methods for
managing this type of safety, poor communicatiothvihe society, lack of sufficient
financial support for activities to increase safietyoad traffic,

* weak safety culture, including dangerous behavioluroad users (speeding, driving
without a seatbelt, drink or drug driving).

Although Poland is Europe’s second, after Germangsket for road transportation, the
biggest problem with the road infrastructure indpal is the lack of a comprehensive system for
motorway and expressway networks (as well as higled rail). Poor quality of roads, in turn:

» does not contribute to effective allocation of ietfy and services,

« limits the possibilities of flow of foreign invesents,

» decreases mobility of labour force,

» significantly affects road safety,
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» does not ensure appropriate quality of handlingnsppart of persons and goods, and

consequently decreases competitiveness of thenRedsnomy.

Bearing in mind the above-listed arguments, inipartant to increase investments in express
roads, especially that for many years Poland hdfersd from underinvestment in road
infrastructure and many countries are ahead of tefms of the length of express roads. In 2012,
over 10 thousand kilometres of motorways were i@d&rin: Spain (14 262 kilometres), Germany
(12 845 kilometres), France (11 112 kilometres).

The situation has significantly improved over thstlfour years. The most dynamic growth in
this type of network was recorded since 2010. 19080Poland had only 663 kilometres of
motorways, while since June 2014 there has beémcegase by 130%.

1600
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Figure 2. The length of the motorway network indpal in the years 2002-2013 (km)

Source: own study based on GUS

A well-developed infrastructure leads to an inceeasthe quality of human capital. People
living in small towns have easier access to edonagntertainment, cultural events or health care
[Calderon, Servén 2004].

Improvement of the state of infrastructure is chadsed by economies of scale, allowing for
increasing growth of total production [Aschauer,83P This is due to the so-called external
networking effects [Esfahani, Ramirez, 2003]. Tlkaskr the network of good roads, the bigger the
group of potential suppliers and customers; the bemof combinations of possible business
contacts increases not only in a linear but exptislenay.

STATE OF ROAD INFRASTRUCTURE IN POLAND

In terms of the dynamics of the development of a@omweay network, Poland, with 134%
increase in the number of kilometres of motorwagsmMeen 2007 and 2012, occupies fist place
among European countries. Its network of expreadsancreased in this period by 230%.

Of importance for transport of persons and goodsasl density. It varies significantly across
the different voivodeships. The highest road nekwiensity in Poland is in Silesia (172.4 km) and
in Lesser Poland (155.8 km), while the lowest animiWarmian-Masurian Voivodeship (52.3 km),
Lubusz (58.4 km) and West Pomeranian Voivodestips2(km). Silesian Voivodeship has almost
3 times as many roads as Warmian-Masurian Voivddepkr 100 square kilometre. These
disproportions result mainly from differences irpptation density in the different regions.

As a result, traffic congestion in Silesia is thighest countrywide - around two, three times as
high as in Warmian-Masurian Voivodeship.
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Table 1. Dynamics of increase in the number ofrkétres of motorways in selected European
countries in 2007-2012 in (%)

Country Increase in motorway
networks

Poland 134%
Hungary 61%
Spain 25%
Slovakia 15%
Czech Republic 129
Germany 2%

Source: own study based on GUS, Road transporolare years 2010-2013

There is an urgent need to build motorway and esgpread networks and to improve the
technical condition of the other roads, as trafbagestion on Polish roads is growing fast (Fig 3).

.
RSO oo NN oo W

Figure 3. Changes in traffic in 2005-2010 in vasiéolish regions

Source: own study based on Transport of cargo assengers in 2013, GUS

Between 2005 and 2010, traffic congestion on natiooads grew by 23%. The least growth
was recorded in Lublin Voivodeship (17%) and in YWWsmeranian and in Silesia (by 18%). Silesia
is a region where the average daily traffic onoral roads is still the highest in the country and
reaches 4899 vehicles per day. The biggest grawtraffic congestion was recorded in Mazovian
Voivodeship (by 28 per cent).

The increase in traffic congestion in Poland issult, on the one hand, of the growing number
of cars and, on the other hand, creasing rolead toansport of goods. Between 2003 and 2012, the
number of cars in Poland increased by 66% [Kubik3]0In late 2012, there were 18.74 million
passenger cars registered in Poland. In termseofdturation of the automotive market, Poland's
indicators are similar to those in the Europeanodnin December 2012, there were 486 cars per
thousand inhabitants of Poland, while in the E\d flgure was 484 on average [Transport..., 2013].

A point of significant concern, in terms of safetyay be the fact that the average age of cars
driving on Polish roads has become significantteol In 2003, 56% of cars were over 10 year old,
whereas in 2012 the number of such cars increas@d%.
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MATERIAL AND METHOD

The basic aim of the paper is to present road strsature in Poland and to compare this
information with data about road accidents to fHate spatial variations in the phenomena
examined. The evaluation of road infrastructurektodo account the variables characterising the
kinds and quality of roads in different voivodeshighe load on voivodeship road networks,
changes in traffic congestion and average daifficraf vehicles as well as transport of cargo and
goods. All the variables describing road infragtnoe were classified into a group of stimulants.

For verification of the relationship between valés) Pearson's linear correlation coefficient
was used. Variables correlated at the level abotev@re excluded. Selection of variables also took
into account the index of relative amplitude ofctiationsA(x) to eliminate quasi permanent
characteristics. The data was analysed by voivopgesh 2013. The analysis also took into account
traffic increase index, which is examined everyearng, therefore the analysis included data from
2011. The analysis indicated voivodeships wherd iniastructure is most-developed and a group
of voivodeships which require additional investmduae to poor quality of roads leading to a large
number of those killed and injured. The followingriables were used in the analysis:

X1 - national roads per 100 square kilometres of tha;a

X, - voivodeship roads per 100 square kilometres efitlea;

X3- poviat roads per 100 square kilometres of tha;are

X4- gmina roads per 100 square kilometres of the, area

Xs- poviat roads per 100 square kilometres of tha;are

Xs- motorways per 100 square kilometres of the area;

X7 - average daily traffic of vehicles;

Xg - traffic increase index for the period 2005-2010;

Xg - Cargo to be transported in million t/km;

X10 - transport of passengers in urban public trartgperresident;
X11 - expenditure on public roads in PLN thousandqgrer kilometre of road.

Table 2. Values of indicator describing the roddistructure in 2013

Variables Average Minimum Maximum ofsgﬁ:;%ﬁn(t% )
1 6.21 4.21 9.47 22.99
Xo 9.31 6.15 11.84 17.25
X3 41.22 30.22 52.89 15.94
Xa 77.29 35.24 141.74 38.41
X5 0.27 0.00 0.98 124.23
X6 0.16 0.00 0.49 95.40
X7 3416.69 189.00 5523.00 29.19
Xg 1.23 1.17 1.28 2.99
Xg 8388.31 4335.00 17809.00 53.66

X10 78.17 25.34 209.54 62.88
X11 100.35 33.42 233.22 67.63

Source: own calculation

In the examination of safety on roads, of the da¢scribing the number of accidents,
collisions, number of those killed and injured thrariables were left after conducting a substantiv
and statistical analysis. All the variables werasidered as destimulants.
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X1 - those killed per 100 thousand people;
X, - those injured per 100 accidents;
X3- humber of road accidents per 10 thousand motoickes.

Analysis of varied variables required the use ofiethod that allows variables with different
incomparable values to be compared. For that perpose of the methods of multivariate
comparative analysis was used - zero unitarisatiethod, for which the standardisation formula
for stimulants is as follows [Kukuta 2000]:

Xj —minx;

Z“ = . H
maxx: —minxX. )
i % % when X, D{S}’ (1)
For standardisation of destimulants, the followfognmula was used:
maxx; — X;
z = ' : when X ; 0{D}, (2)

maxx; —minx;
I I

Table 3. Values of indicator describing the roadidents in 2013

nL Standard| Coefficient

Variables | Average Minimum|  Maximum deviation | of variation
(%)

1 9.09 5.8 11.6 1.75 19.25

X2 122.80 115.5 136.4 5.26 4.28

X3 13.91 8.2 22.0 3.77 56.92

Source: own calculation

Substitution of a set of characteristics descritdngpecific object with a synthetic variable
(aggregate variabl®,), which is the sum of all standardised characiesisallows to describe the
state of the phenomenon by means of one number.

This enables hierarchization of the set of analysbpkcts, creation of groups of similar
objects, and thereby comparative studies in teifrtisecachieved level of development.

The evaluation of the variation of road infrastiuet by means of multivariate statistical
analysis shows that Silesian, Mazovian and Lese&and@ Voivodeships have the most-developed
road infrastructure in Poland, while the least-da@yed infrastructure is in West Pomeranian,
Warmian-Masurian, Lublin and Podlaskie Voivodeshipse network of national and voivodeship
roads is the densest per 100 square kilometredldasi&h and Lower Silesian Voivodeships. The
relatively biggest number of poviat roads isSwictokrzyskie, Silesian and tédVoivodeships,
whereas that of gmina roads - in Silesian and kd3stand Voivodeships. The shortest network of
motorways runs through Warmian-Masurian, Podlaskiggtokrzyskie and Lublin voivodeships.
Taking into account the average daily traffic ohiates, roads are most intensively used in Lesser
Poland (5523 vehicles/day), followed by Silesianwddeship (4899 vehicle/day), Mazovian and
£ 6dz Voivodeships, where around 4000 vehicles drivedagr. Expenditures on public roads varied
significantly. The largest additional financing gelometre of road was received by Lubusz and
Subcarpathian Voivodeships - over 200 thousandnlgn&r investment in express ways - followed
by Silesian and td&d Voivodeships (around 180 thousands). Lower Sitesiad Kuyavian-
Pomeranian Voivodeships received around 100 thaupan kilometre of road, while in the rest of
voivodeships this amount was lower than 70 thousand
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Table 4. Rankings of voivodeships due to the deeosd infrastructure and road safety in 2013.

road road
Item Voivodeship infrastructure Item Voivodeship accidents
Q Q

1 Silesian 8.35 1 Kuyavian-Pomeranian 2.52
2 Mazovian 6.16 2 Greater Poland 2.30
3 Lesser Poland 6.04 3 Silesian 2.14
4 Lower Silesian 5.58 4 Opole 2.06
S Greater Poland 5.19 S Subcarpathian 1.96
6 L6dz 5.07 6 Podlaskie 1.82
7 Swigtokrzyskie 4.43 7 Lesser Poland 1.78
8 Kuyavian-Pomeranian 4.24 8 West Pomeranian 1.78
9 Pomeranian 3.08 9 Mazovian 17
10 Opole 3.60 10 Lublin 167
11 Lubusz 3.56 11 Lower Silesian 1.54
12 Subcarpathian 3.39 12 Pomeranian 1.35
13 West Pomeranian 233 13 Lubusz 1.24
14 Warmian-Masurian 219 14 Warmian-Masurian 113
15 Lublin 216 15 Swigtokrzyskie 1.10
16 Podlaskie 211 16 L6dz 0.80

Source: own calculation

In the case of the ranking of road accidents, tghdr the position, the smaller the number of
injured on roads in a given voivodeship. Despitevemty high traffic congestion in Silesian
Voivodeship, it recorded the lowest number of fded (5.8), in contrast to Lublin Voivodeship,
where 11.6 people died per 100 thousand peoplebiggest number of fatalities was recorded in
eastern voivodeships: Lublin, Podlaskie and WarrAMasurian, which is related with the lack of
express roads and motorways, and in Mazovian amlt Mbivodeships, which have one of the
largest transports of passengers and cargo.

The number of those injured per 100 accidents Wwashighest irSwictokrzyskie and Lower
Silesian Voivodeships, where the highest indicatiotraffic increase was observed between 2005
and 2010, 27% and 24 % respectively.

Moreover, a very strong negative relationship betwthe development of road infrastructure
and the number of accidents in the different voeaidps was observed. Spearman correlation
coefficient was -0.78, which indicates a strongedefence between the variables analysed.

CONCLUSION

The level of road infrastructure in Poland limitsnefits that it could bring. For investments in
infrastructure to be profitable, they should be eathinly in densely populated areas. Polish roads
are among those most used for transport of googdssthe European Union. Poland is in Top5 of
countries with the largest tonnage of transportdga. Highly intensive use of these roads resnlts i
their poor technical condition. 55% of nationaldsand only 29% of local government roads are in
good condition.
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Unfortunately, the safety level on Polish roadsiggificantly lower than the safety level in the
other EU countries. The basic indices of traffitesa(death rate and concentration of fatalitie®) a
in Poland several times higher than in Sweden, dddllor Great Britain. The road infrastructure,
which is very neglected and in many cases doemeet safety standards, is changing very slowly.
There are still too many old, low standard vehicdad$olish roads.

The multivariate statistical analysis of the vaoatof road infrastructure shows that Silesian,
Mazovian and Lesser Poland Voivodeships have tsedmseloped road infrastructure in Poland,
while the least-developed infrastructure is WesmB@nian, Warmian-Masurian, Lublin and
Podlaskie Voivodeships.

Moreover, a very strong relationship was observetdween the development of road
infrastructure and the number of injured and ftidiin the different voivodeships. The analysis of
the structure of accidents shows that it is necgdsanvest in express roads and motorways in the
eastern voivodeships, where the number of fataliiehe highest.
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Zbigniew Gota®

CHANGES IN THE FINANCIAL STRUCTURE AND LIQUIDITY OF
FURNITURE MANUFACTURING ENTERPRISES IN POLAND
BETWEEN 2005AND 2014

Abstract: The main aim of the study was a multidimensiaralysis of the financial structure
and liquidity of furniture manufacturing sector Boland according to the size of enterprises. The
analysis was based on aggregated financial statsrpeovided by enterprises between 2005 and
2014 and published by the European Central Banthéndatabase of the Bank for Accounts of
Companies Harmonised (BACH). As the provided ddaws, there were dynamic changes in the
financial structure of furniture manufacturing se&dn Poland. They caused an increase in financial
liquidity and simultaneously, the risk of liquidityas considerably reduced. These changes took
place in enterprises of all sizes, especially igdaones.

Key words: financial structure, financial liquidity, furnita industry, Poland

INTRODUCTION

The maintenance of financial liquidity is essent@the functioning and development of each
enterprise because it guarantees fulfilment of esuriabilities and contributes to creation of
appropriate relations with creditors and capitabviers. In consequence, this influences the
possibilities to create additional market value.

Problems with financial liquidity are often caudeyg payment bottlenecks. They often occur
during downturn periods and usually they affect lsraaterprises [Sierpska & Wedzki 2001,
Sielicka 2013], because small businesses usuallg haore difficult access to external financing.
Apart from that, when they have poor financial isswsually they have no access to bank credits.

The aim of this study was to present the diveriftn and the trend of changes in the financial
structure and liquidity of furniture industry in Rad according to the size of enterprises. Theystud
was based on essential measures of the financiadt@te in furniture sector, indexes of static
financial liquidity and indexes based on workingital.

MATERIAL AND METHODS

The assessment of the financial situation in fureitmanufacturing sector in Poland was based
on aggregated financial statements provided byrgrises between 2005 and 2014 and published
by the European Central Bank in the database oB#mk for Accounts of Companies Harmonised
(BACH) [Bank, 2016]. These statements enable muatigshsional economic and financial analyses
of different sectors of the economy in the EU mendiates according to NACE Rev. 2, i.e. the
Statistical Classification of Economic Activitieshich is applicable in the EU [NACE, 2016]. The
BACH database includes aggregated accounting dat@refinancial enterprises in 11 European
countries (Austria, Belgium, the Czech Republigriee, Germany, Italy, the Netherlands, Poland,
Portugal, Slovakia and Spain), which were harmahésecording to European directives in order to
make them as comparable as possible [The Bank]2015

The aforementioned sources of data were used tgsenand assess the essential determinants
of the financial structure and liquidity of furnifumanufacturing sector in Poland according to the
size of enterprises. The methodology applied in BA&CH database distinguishes classes of
enterprise sizes only according to income rathan tamployment, income and balance sheet total,
which is the classification model used in the EUof@nission, 2003]. The BACH database

?Poznai University of Life Sciences, Department of Ecomsrof Agribusiness Enterprises, Wojska Polskieg@8&t60-627
Poznai, Poland; tel.: +48 61 848 71 23; e-mail addresBygzekg@up.poznan.pl
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distinguishes the following three classes of emtegpsizes [Bank, 2016]: small enterprises (income
< 10 million euros], medium enterprises (income500million euros] and large enterprises (income
> 50 million euros].

The analysis of the financial structure and ligtyidin furniture manufacturing sector in Poland
was based on methodological tools of ratio analg§i§inancial statements [Ggdiowski et al.,
2014; Gabrusewicz, 2014; Siefipka & Jachna, 2004; zki, 2006]. The BACH database was
used to analyse changes in the assets and capitefluse, indexes of static liquidity and indexes
based on working capital [Bank, 2016].

RESULTS AND DISCUSSION

TRANSFORMATIONS IN THE FINANCIAL STRUCTURE OF FURNI TURE
MANUFACTURING ENTERPRISES

The starting point of the analysis was the finainsfiaucture of furniture manufacturing sector
in Poland. It was based on essential relations dmtwassets and capital, which provided
information about the strategy of financing theiatgt and indirectly, about financial liquidity
(Table 1). The first relation (total assets/equifpws that during the period under investigation
furniture manufacturing enterprises in Poland digantly and comparably reduced the scale of
financing their assets with external capital inealterprise size classes. Between 2005 and 2008 the
capital leverage exceeded 220%, whereas at thefethé period under study it decreased to about
190%. In consequence of these changes the equityndes noticeably reduced in all enterprise size
classes from 122-131% to 82-93%.

As the data in Table 1 indicates, the financialctre of furniture manufacturing enterprises
in Poland is increasingly determined by long-telapital. In all enterprise size classes the share of
long-term capital in total assets increased. Thiams that enterprises increasingly use external
sources of finance for investments. This tendescpairticularly noticeable in the sector of large
enterprises, where the share of long-term debgseta increased at the fastest rate during thedoeri
under study, i.e. on average by 6.0% per year, egein small and medium enterprises the increase
was slightly greater than 2%.

Table 1. Financial structure of enterprises inRlésh furniture industry in the years 2005-2014
according to the size of enterprises.

. rilezr%r?;es 2005 | 2006| 2007 2008 2000 2010 2011 2Q12 2013 2014l
Total assets/equity (%)
Total 2259] 220,d 2225 233j4 21d6 1873 1973 ,5b61806] 189,20 -2,0
Small 2310| 220, 2210 216]3 1969 1959 1957 ,71b6187,2| 1930 -2,0
Medium 2220| 2235 2216 219]8 2023 1952 197,95aB 182,8| 181,83 -22
Large 2255| 2193 223p 251j0 2293 1785 1978 ,81B276,5| 191,7 -1,8
Total debt/equity (%)
Total 1259] 1204 1225 1334 1146 873 973 85BO6 | 892| -38
Small 131,0| 1204 121p 116]3 969 959 937 96,872 | 930| -37
Medium 122,0| 1239 1216 119]8 1043 952 979 8528 | 81,8| -43
Large 1255 1193 1235 151j0 1243 785 978 82865 | 91,7| -3.4
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Current assets/total assets (%)
Total 52,9 52,7\ 49,00 45,5 45,8 45,p 4714 455 46,%16,3 -1,5
Small 54,6 54,4 52,00 494 49,6 50,6 51{3 50,7 50,519,6 -1,1
Medium 59,1 59,2 53,8 51,4 52,4 51,6 544 51,8 5p,%5,2 -0,7
Large 47,9 48,0 45,3 40,5 39,8 38,2 4119 39,2 41,20,5 -1,9
Other financial assets and cash/total assets (%)
Total 8,0 6,3 6,4 7,1 8,7 7,2 6,8 79 9,2 8, 0,2
Small 8,0 8,2 91| 10, 9,7 9,0 9,2 9,4 9,6 9,6 2,1
Medium 9,1 8,2 8,0 8,7 | 12, 10,1 8,5 9,8 10,9 10,7 1,8
Large 7,2 4,2 4,3 4.8 5,9 4.5 4.8 5,3 8, 6, 711
Long-term liabilities/total assets (%)
Total 108 | 14 | 99 | 12 15, 1137 | 156 | 10, |120 | 17,2 53
Small 8,8 90 | 11, 12, 11, 1104 | 105 9,9 9,6 | 1009 2,4
Medium 76 | 88 | 13, 12, 12, 1125 | 122 | 11, 103 9,2 2,2
Large 14,120, | 75 12, 19, | 161 | 199 | 10, |141 | 239 6,0
Current liabilities/total assets (%)
Total 42,4 37,6 42,2 40,7 33,5 29,8 30(1 32,3 28,825,1 -5,7
Small 45,2 42,5 40,2 37,5 34,1 34,3 34{4 35,1 32,82,5 -3,6
Medium 44,3 43,5 38,1 37,9 34,2 338 34{4 31,7 31,82,8 -3,3
Large 39,4 31,6| 45,2 43,7 32,8 252 25,8 31,2 25,38,2 -8,3

A — Average annual change in% (geometric mean)
Source: own calculations based on Bank for the Astoof Companies Harmonised [Bank, 2016].

Fig. 1. Changes in the share of current assetgahdssets in companies of furniture industry in
Poland in the years 2005-2014 according to thedfiemterprises (%)
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Fig. 2. Changes in the share of current liabilittesotal assets in companies of furniture indugtry
Poland in the years 2005-2014 according to thedfizmterprises (%)
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The figures in Table 2 point to a favourable trémdtructural changes, resulting in increased
financial liquidity in furniture manufacturing emggises. During the period under study the share of
current liabilities decreased at a faster rate tharshare of current assets in total assets.

Also in this case the greatest dynamics of chamgetd be observed in the sector of large
enterprises, where the share of current assetdéahassets decreased by 1.9% per year, on average,
whereas the share of current liabilities decredseds much as 8.3%. These changes were much
less dynamic in the sectors of small and mediunerprises. Nevertheless, they also point to
increased financial liquidity.

To sum up, the trend and dynamics of changes iafdvementioned indicators of the financial
structure point to an increasingly conservativearicing policy in the Polish furniture industry.
Simultaneously, we can observe the growing impasgant financial security of enterprises in this
sector.

FINANCIAL LIQUIDITY OF FURNITURE MANUFACTURING ENTE RPRISES

The conclusions drawn from the analysis of therfaial structure of furniture manufacturing
sector are largely confirmed by measures charaatgrits financial liquidity (Table 2). If we take
the most common measures into consideration, ieewt ratio and quick ratio, we can definitely
say that they were high in all enterprise sizesdasduring the whole period under investigation.
They were within the normal range. Apart from thag data in Table 2 show that there was a
noticeable rising tendency of financial liquidityeasured with these indicators. In the total funeitu
industry the current liquidity increased from 1.261.85, whereas quick liquidity increased from
0.82 to 1.26, i.e. by 48.0% and 53.7%, respectivEhese changes were even more noticeable in
large enterprises, where the liquidity measuresgbd by 82.8% (current liquidity) and by 97.4%
(quick liquidity). In general, it means that thepeaity to settle short-term liabilities improved
significantly and simultaneously, the risk of fircéad liquidity was reduced.
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Table 2. Financial liquidity ratios of companiesfaiture industry in Poland in the years 2005-
2014 according to the size of enterprises

. rﬁgrzr‘i’;es 2005 | 2006 | 2007| 200§ 2009 20|‘o 2011 2012 2013 20147
Current ratio
Total 1,25 1,40 1,16 1,12 1,36 1,51 1,58 1,41 1,611,85 4.4
Small 1,21 1,28 1,29 1,32 1,45 1,47 1,40 1,45 1,58,53 2,6
Medium 1,33 1,36 1,41 1,36 1,53 1,54 1,58 1,64 1,661,69 2,6
Large 1,22 1,52 1,00 0,93 1,21 1,52 1,62 1,26 1,62,23 7,0
Quick ratio
Total 0,82 0,96 0,78 | 0,77 0,98 1,00 1,06 0,95 1,13,26 4,8
Small 0,80 0,84 0,83 0,86 0,97 0,94 0,97 0,93 1,03,01 2,6
Medium 0,92 0,92 0,95 0,95 1,11 1,1 1,1p 1,14 121,17 2,8
Large 0,77 1,09 0,69 0,65 0,90 0,96 1,09 0,84 1,13,52 7,8
Inventory turnover
Total 9,0 9,1 9,3 9,4 9,8 8,3 8,9 8,1 9,2 9,0 D,0
Small 9,3 9,2 9,1 8,7 8,5 7,8 8,1 8,2 8,7 92 -D,1
Medium 10,2 9,1 9,6 9,5 10,3 9,5 9,4 10,0 103 94 -0,9
Large 78 9,0 9,1 9,7 10,4 7.6 9,4 8,2 8,8 8|6 1,0
Receivables turnover
Total 8,0 7,5 8,4 8,3 8,2 8,3 8,1 9,1 9,8 94 1,8
Small 8,6 8,5 9,8 9,3 8,9 8,0 7.9 8,6 8,f 91 0,7
Medium 8,2 7,7 9,4 8,5 9,6 8,8 8,1 9,7 9,B 9,2 1,3
Large 7.4 6,9 7,3 7,7 7,0 8,2 8,3 9,0 9,6 96 2,9
Turnover of trade payables
Total 7.8 7.7 8,7 8,9 9,8 9,2 9,3 9,8 10,2 11/0 4,0
Small 6,7 7.3 7,9 8,0 8,5 8,0 7.9 1 9,0 9/9 4,5
Medium 7,5 6,8 8,7 8,9 10,1 8,9 8,1 2 94 95 2,6
Large 9,2 9,2 9,1 9,4 10,7 10,6 10,6 11,8 11{7 132 4,1
Cash conversion cycle (days)
Total 39,5 41,6 41,1 41,6 44,6 48 4 46,5 4414 43,146,6 1,9
Small 27,2 32,2 31,5 35,6 41,0 46, 44,0 421 43,42,8 5,2
Medium 31,6 33,3 350| 40,2 37,3 38,4 41,8 34/0 36,139,8 2,6
Large 55,9 54,2 50,1 45,8 52,8 58,2 50,4 54,3 44,52,8 -0,6
The cycle of the operating working capital (days)
Total 82,6 84,6 78,4 75,5 74,6 82,2 79,1 75|7 72,170,8 -1,7
Small 76,5 76,5 69,8 71,6 75,8 81,7 79,8 76|5 73,58,6 -1,2
Medium 78,2 84,6 73,6 76,7 69,7 76,1 80, 70{1 7Q,474,4 -0,6
Large 91,2 89,9 86,2 76,7 77,8 87,9 78,1 79,7 72,69,3 -3,0

A — Average annual change in% (geometric mean)

Source: own calculations based on Bank for the Astoof Companies Harmonised [Bank, 2016].
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Fig. 3. Changes in the level of the current ratiemterprises of furniture industry in Poland ia th
years 2005-2014 according to the size of enterprise
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Another criterion of assessment of the financiglildlity of furniture enterprises was efficient
management of working capital components. It wasisueed with the indicators of inventory
turnover, receivables turnover and the turnovepayables to suppliers. The first indicator, i.e.
inventory turnover, shows that in all enterpriseestlasses the efficiency of inventory management
was comparable and stable over time. During thesgamder investigation the inventory turnover
ratio ranged from 8 to 9. This means that the itmgncycle was about 40-45 days long. There was
relatively more variation in the receivables tureovatio, which changed favourably from the point
of view of financial liquidity. In the total furnitre sector it increased from 8.0 in 2005 to 9.4 in
2015. This means that the receivables cycle wascest from 46 to 39 days. Changes in the
receivables policy were particularly noticeable the sector of large enterprises, where the
receivables turnover ratio increased from 7.4 6bahd the receivables cycle was reduced by 23%,
i.e. from 49 to 38 days.

As far as the trade payables turnover (payablesltieg from supplies and services) is
concerned, furniture manufacturing enterprises atad decreasingly financed their activity by
prolonging the time of payment to suppliers. Asulissfrom the analysis, the payables turnover
ratio increased in all enterprise size classess Mg@ans that payments for deliveries were made in a
shorter time. In the total furniture industry theypbles turnover ratio increased from 7.7-7.8 (2005
2006) to 10.2-11 (2013-2014). This means that tledecof payments to supplier was reduced from
about 47 days to about 35 days. These changesmastly observed in the sectors of small and
large enterprises. The trade payables turnover mtireased from 6.7 in 2005 to 9.9 in 2014 in
small enterprises, whereas in large enterprisggiitased from 9.2 in 2005 to 13.2 in 2014. This
means that the cycle of payment to suppliers wasiced from 54 days to 37 days in small
enterprises and from 40 days to 28 days in largergrises. However, it is necessary to stress the
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fact that as far as financial liquidity is concatnshorter trade payables cycles are not favourable
because they reduce the time of having cash faraperational goals than payment of liabilities.
However, on the other hand, excessive prolongatibmpayables cycles may lead to payment
bottlenecks causing numerous liquidity problemsuppliers.

The working capital management policy affected hg tnventory, receivables and trade
payables turnover determines the length of the casiversion cycle, which is one of the most
objective measures of assessment of the finanqiatity of enterprises [WHzki, 2003]. The data
in Table 3 show that the time of recovering thedinvested in the activity of Polish furniture
manufacturing enterprises was prolongad.9%), but in general, it was not too long. Chanige
the cash conversion cycle point to a slight de@éaghe working capital management efficiency.
The main reasons of this tendency should be sdngletduced cycles of payables to suppliers. As
far as financial liquidity is concerned, the moavdurable situation was noted in the sector of
medium enterprises, where the cash conversion ayak also prolonged, but it was the shortest
(31.6-39.8 days). On the other hand, the fundsvergocycle was significantly longer in the sector
of large enterprises. Although the cash conversigiie in these enterprises was relatively stable,
but it was usually longer than 50 days.

The last measure of assessment of financial liguidifurniture manufacturing sector was the
operating working capital cycle. Its length proddmformation about financial security in the
context of time for which this capital will sufficén the total furniture industry and in individual
enterprise size classes the length of this cycteedesed. Similarly to the cash conversion cycle, it
points to a decrease in the working capital managmfficiency. The scale of changes was small
(A=1.7%), so during the whole period under studybeking capital efficiency was relatively high
in all enterprise size classes. The cycle wasivelgtstrongly reduced only in the sector of large
enterprises. On average the cycle was reduced bpe3%ear and in 2014 (69 days) it was about
24% shorter than in 2005 (91 days). These resoiltst po an increase in risk of liquidity but it is
still relatively low. On average, the operating Wiog capital secured more than two months’
turnover in large enterprises.

SUMMARY

Between 2005 and 2014 there were significant changehe financial structure of furniture
manufacturing sector. The scale of financing theviag with short-term borrowed capital was
reduced. These changes definitely point to an asmen financial security and they were proved
with the measures of assessment of financial liguiduring the period under analysis financial
liquidity measured with the current and quick lidjty ratios increased in all enterprise size classe
At the end of the period under study it reachedi¢wel which indicated high coverage of current
liabilities with current assets. As far as measunésliquidity based on working capital are
concerned, there was a slight tendency to proltwegcish conversion cycle in consequence of
reduction of times of payment to suppliers. Asdarfinancial liquidity is concerned, shorter trade
payables cycles are not favourable because thexedtie time of having cash for other operational
goals than payment of liabilities. However, on tiber hand, excessive prolongation of payables
cycles may lead to payment bottlenecks causing mumseliquidity problems to suppliers.
Nevertheless, changes in this area were not vamgrdic and in general they do not undermine the
good situation of furniture manufacturing entergsign their capacity to settle short-term liakekti
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QUALITY OF LIFE VS CONSUMERS ’ BEHAVIOURS AND FOOD
HABITS

Abstract. The aim of the study was to specify the eleméptcribing consumers’ behaviours
and habits in terms of quality of life and to detere the relation between perceived quality of life
and consumers’ behaviours and habits as well asttiaction between them. It is possible to make
a cause-and-effect model describing the influerdi@®osumers’ behaviours and habits on quality of
life. The following behaviours should be taken iotunsideration when constructing the model of
consumers’ behaviours affecting quality of life: ket behaviours, aspects of organising nutrition
in the household, consumers’ attitude to innovattmmsumers’ nutritional awareness, the system of
values and lifestyle. The authors of the study psegl the quality of life index showing quality of
life from the perspective of a household as a datent of quality. The research concept will
enable investigation of relations between behagi@ssociated with food consumption and quality
of life.

Key words: quality of life, consumption, relation, behavisufood habits, consumer.

INTRODUCTION

The contemporary world is characterised by rapid fan-flung changes in different areas of
the life of society and in individuals’ lives. Dyméc processes of progressing computerisation,
globalisation of economy and culture, the developm& young democracies with liberal and
consumptive tendencies, extending life expectamy growing women’s occupational activity
cause scientists, politicians and consumers tonte&ested in quality of life and its assessment
[Brewer 2009, Campbell 2009, Kurek 2007, Lisiecka&C&yz-Gwiazda 2007, Mickel & Dallimore
2009]. These are examples of only a few factorsctifig nutritional habits and food production,
health, lifestyle and living standard, core valaesl their hierarchy, culture, consumer relations,
interpersonal relations, mass culture and the serissocial and individual identity. These
transformations became the basis of the researohlgmn, which is the main motif of this
publication.

Considerations on quality of life over a longerdimorizon are a weighty economic and social
problem. However, we can assume that improved tyuadilife in households will reduce expenses
from the state budget on the health and sociatypolihe approach presented by the authors leads to
the question what quality of life means to Polismsumers and how and to what extent nutritional
behaviours and habits affect quality of life. Thehers assume that if people always have access to
necessary food in terms of quantity, health safetg acceptable prices that positively assess the
quality of their live$. Progressing economic growth allows for the imgrent of the economic
situation of an average Polish citizen sufficierglyough to make most of the society concentrate
not only on the possibility to satisfy their nutital needs but also on the appropriate qualitifef
which is related to consumers’ behaviours and kdigth in terms of the market and consumption.
In order to achieve this goal, it is necessarydndeict research to determine the current quality of
life, assess how Polish consumers see qualityfefadnd to determine how and to what extent
consumers’ behaviours and habits influence quafitife.

3 Uniwersytet Przyrodniczy w Poznaniu, Wydzial Ekdoeno-Spoteczny, Katedra Rynku i Marketingu, ul.jskéo
Polskiego 27, 61-637 Pozfia mail: gorynska-goldmann@up.poznan; gazdecki@umpno.pl;  wielicka-
regulska@up.poznan.pl

4 According to the data found in ,Diagnoza Spotec2@45" resourcefulness of the Polish people fatdi systematic
improvement of individual well-being (since 1993-dold decrease in poverty-stricken householdshmobserved). More
than 80% of Polish people evaluate their lives tpady [Czapiiski 2015].
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THE AIM AND METHODOLOGICAL REMARKS

The aim of this article is to specify the elemeti¢scribing consumers’ behaviours and habits
in terms of quality of life and to determine thdatmn between perceived quality of life and
consumers’ behaviours and habits, including theraution between them. For the purpose of the
following research foreign and Polish secondaryrces were used. Analitical, descriptive and
deductive analyses were conducted. This articéeliterature review describing results of empirical
studies and chosen concepts from the field. Itl$® aoncerned with the food consumption
behaviour and quality of life relationship model.

QUALITY OF LIFE — DEFINITION AND CONDITIONS

In economic sciences theoretical explanations efisisue of quality of life are provided by
welfare economics. The branch has normative charracid its aim is to evaluate the functioning of
economy. Different researchers [eg. Czapinski &dRa2013, Sampolska-Rzechuta 2013] very
often pose questions about the efficiency of aliocaof resources and the fair division of goods
and services among different members of societyeMeryday activity, both in business and in
consumers’ lives, it is important to search forusohs improving the conditions of life and
increasing welfare.

Kurek [2007] thinks quality of life is the most iropiant of known varieties of quality and it
can be regarded as a factor stimulating the dewsdop of societies. Quality of life is often the
primary aim of both practical, research activityieh is more and more often the subject of interest
of sociological, psychological and philosophicaksces, and it is the primary aim of social policy
and economic sciences. Considerations about theittef of quality of life stress the multitude of
meanings and ranges of the concept. However, wieetoak at the theoretical background of the
concept of quality of life, we can see that thene different approaches, depending which element
is assumed as the basis of considerations, e.girtegs, resources or needs [Kurek 2007].

Currently there are measures being taken to sysisariaowledge about the quality of life and
to form a definition of quality of life common toamy field of study. This approach will enrich the
quality of life analyses and help develop reseanstruments in the future [Sampolska-Rzechuta
2013].

Quality of life depends on human choices. High tyaif life means being happy, joyful,
satisfied with one’s job and life and fulfilled. @e elements are the most significant to an
individual and one can authentically experiencedeai person and human.

The issue of quality of life is very significant dainteresting because it translates into the
quality of human being's life. One of indispensal@iements related with the quality of an
individual's life is at least the manner of shapihgwhich is determined by human values and
personal experience.

Thus, in considerations about quality of life itnecessary to pay attention to its conditions.
Skrzypek [2007] points to the significance of ol conditions, which include economic
conditions, health, education, leisure, social ggguiving conditions, natural environment, sdcia
environment and many more. On the other hand, stilageconditions are perceived by each person
in a uniqgue way, where life satisfaction as a whslenanifested in one’s mental and emotional
well-being, e.g. the categories of satisfactiorpgiaess or apprehensions. It is necessary to hete t
fact that the objective approach enables assessvhepiality of life by means of quantitative and
evaluative measures, whereas the subjective appreaables assessment by taking into account
one’s satisfaction with the degree of satisfying'smeeds.

An overview of the literature shows that studieseasing quality of life in societies enabled
the formation of economic and non-economic factfrassessment of the human living standard
[Czapiski & Panek 2013]. These factors include: healife $afety, the state of the natural
environment, inhabitants’ living standard, the estaf general transport and public city transport,
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sports facilities, the possibilities of educatitnajining and recreation, access to culture, comialerc
network, social assistance, labour market, ins@sirand retirement provisions, poverty, disability
and other aspects of social exclusion.

Considerations about the assessment of qualityfeofstrongly stress its dependence on the
degree of satisfying human needs. The method a$f@aly a particular need depends on a
particular person’s past, their experience, knogdednd cultural environment. Thus, the intensity
of feeling and satisfying one’s needs is differéntview of this fact, individual consumers’ needs
concerning the quality of their lives depend ontdex such as, other people’s life situation,
tradition, environment or media. For example, whaenlook at demographic trends in Europe, we
can observe an increase in the number of peopk @ggears or more. By 2025 more than 20% of
Europeans will have been in this age group. Inoraeneet senior citizens’ needs institutions offer
a wide range of methods of education, organise izpeourses, activities and teaching aids
especially for this age group. In broad perspeactigecan see that the main goal of such activises i
the willingness to increase the number of activepfes who are still learning, and to improve their
well-being and quality of lifé

RELATION BETWEEN QUALITY OF LIFE AND BEHAVIOUR

The increasing concentration on quality of life y@s that people are aware of the fact that it is
necessary to abandon the lifestyle which prefetg oraterial standards in life. In the information
society it is important to consider the conditiafsquality of life from different points of view.
Consumers’ behaviours are one of the aspects deladth the analysis of quality of life.
Consumers’ behaviours are related with qualityifef A change in behaviours or the culture pattern
may cause changes in the assessment and perceptjoality of life. However, on the other hand,
a change in the quality of life may entail cultuaaid social transformations [Kroenke et al. 2008,
Lisiecka & Czy-Gwiazda 2009].

People function in specific social structures whiichit the freedom of action. The state is
considered to be the basic structure. It is thke ¢dstate authorities to ensure good life to eitiz.
If the quality of human life depends on the guagardf food safety, easy access to safe, healthy and
good quality food, the state is obliged to guararntes safety and high quality food. It is reflatte
by the assumptions and prognoses in the state’shhealicy. The aim of the health policy in
Poland is to improve people’s health and the reguigquality of life and to reduce inequalities in
health. This aim can be achieved by the promotibmealthy lifestyle and creation of healthy
environments for living, working and studying. Eadntividual should be aware of one’s health and
able to control and improve it. Eating habits ane of the factors enabling the promotion of quality
of life.

When analysing quality of life it is necessary tmsider its economic aspects. Quality of life is
a primary aim in most contemporary concepts of cemdnomic development, which are closely
related to the idea of sustainable development.rdleeof the determinants of social and economic
development is very important. According to Kur@0(7], quality of life is considered to be the
primary aim, which is pursued with due respect he principles of sustainable development.
Quiality of life is interpreted as a better way afisfying people’s mental and physical needs by
appropriate shaping of their attitude to the natareironment (e.g. the quality of air, water, food
etc.).

® E.g. the project ‘Evaluation toolkit on seniondleation to improve their quality of lif¢http://www.edusenior.eu). The
project is financed by the European Commission utiteLifelong Learning Programme of the Europeaiob No.
518227-LLP-1-2011-1-ES-GRUNDTVIGGMP
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CHOSEN QUALITY OF LIFE MEASUREMENT ELEMENTS

The complexity of conditions of the quality of pé&p lives usually makes their assessment or
possible change very difficult. Assessing qualityife is not an easy task, because there is net on
measure that can be used to determine qualityfef Tihis problem can be observed both in
domestic and foreign studies [Czaghi & Panek 2013, D’Agostini & Fantini 2008, Inoduc&
Fujii 2009; Narayana 2009, Xiaoling & Yifei 2009Researchers from various fields of science
describe quality of life by means of different tsaioften use different measurement units, which
require different measurement methods. For exanmpten the problem is approached from the
angle of economic sciences, methods of multi-gateéaxonomic analysis are used, which are
chiefly based on objective indexes [Panek 2014, abkis2010]. Social scientists conduct surveys
on the subject. Similarly to economics, managenuses multi-criteria methods (e.g. generalised
parameter) and the self-assessment method, whiativedy precisely determines quality of life
[Czapiski & Panek 2013, Dobrowolska 2007]. There are aftempts to apply the idea of
evolutionary algorithms to measure and improveituaf life [Grela 2007].

Kolman [2005] proposes the use of different testmeasure quality of life and to identify the
real perspective of its improvement. In order teate the quality of their lives consumers need to
know which elements have the greatest influencé,ang. pro-ecological behavioGrQuality of
life can also be considered from the evaluativeeeisp

When reviewing different measures of quality ofelifin reference publications, we can
distinguish the subjective and objective approdnhthe objective approach authors refer to an
external sphere, which is both a source of stinamd people’s experience. Quality of life is
measured in an objective way, e.g. with the amofiimcome, education or lifespan. The objective
measures can be used to determine the amount séicqtion, assess the structure of consumption
or living standard. On the other hand, the subjectipproach enables assessment of the quality of
an individual's life by comparison of different pameters concerning one’s life. The subjective
approach enables assessment of consumers’ statesraxtions, which illustrates perceived quality
of life.

Quality of life can be expressed with the QualifyLife Index (QLI), which illustrates the
living standard and life satisfaction in individuauntries more adequately than traditional methods
(the GDP growth rate or GDP per capita). The Humamelopment Index (HDI) is another index
used to measure quality of life. The HDI can beoagganied by supplementary indexes of social
development, i.e. the Gender-related DevelopmeteXi{GDI), the Gender Empowerment Measure
(GEM), which indicates the share of men and wonmerdcial development, the Human Poverty
Index (HPI) and the Human Development Index inaarland rural areas. There is also the Well-
Being Index (WBI), which consists of the Human YAR#ing Index and the Ecosystem Well-Being
Index. These indexes enable the measurement df todi socioeconomic development in a
particular country.

At present researchers are working on the congtruof a uniform index comprising different
aspects affecting quality of life.

CONSUMERS’ BEHAVIOUR AND THEIR QUALITY OF LIFE —IM  PLICATION FOR
CONSUMENRS REASERCH

Studying the relations between behaviours and $i@oibnected with the consumption of food
and quality of life may be useful for the constroctof a theoretical model describing the influence
of consumers’ behaviours on quality of life. Accoigl to the authors of this article, consumers’

® For example, following ecological criteria in congption requires that consumers should have apiptefknowledge and
awareness, which are the basis of pro-ecologitildgs. The development of lifestyles with an egatal attitude to
consumption (e.g. slow life) is evidence given bpsumers, which shows that they want to live adngrtb the idea of
sustainable development, which exposes qualitifeof |
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assessment of quality of life in terms of satisfiyirutritional needs depends not only on the sefse o
food safety, but also on the satisfactory qualityfamd or on the condition and organisation of
labour in the household. This study concentrategshenanalysis of consumers’ behaviours and
habits in terms of quality of life. The followindegnents can be assumed as consumers’ behaviours
and habits which might affect quality of life:

- market behaviours, e.g. consumers’ choice of fogdh® country of origin of food,
buying behaviour, the degree of satisfying conssieeds,

- organisation of nutrition in the household (accogdio the qualitative and quantitative
approach), e.g. quality, safety, food processingtuce of consuming and preparing
meals,

- consumers’ attiude to the innovation, e.g. adoptibmnovation, i.e. the scope interest in
the innovation and the speed with which they acdbptinnovation, the premise for
buying innovative products, emotional approachtemiation,

- consumers’ nutritional awareness, e.g. the awasepégational nutrition, methods of
preparation and storage of food products, culitachniques,

- the system of values, e.g. health, safety, religifamily, friendship, money, order,
culture, patriotism, travel, adventure, careethifais, sports,

- lifestyle, e.g. the way of spending free time, lehad equipment, the way of acquiring
food products, consumption criteria.

A synthetic index approaching quality of life frothe point of view of the household
(microeconomic level) can be assumed as a detentnafequality of life. The index might consist
of the following components:

- economic conditions, e.g. income, distribution openses into individual groups of

products and services in the household, the anufisdlf-supply, the value of time,

- sociodemographic conditions, e.g. the size of tbaskhold, the stage of the family
development cycle, the household duration, theeptdcesidence.

- psychographic conditions, e.g. the lifestyle, nignial model, sources of information,
consumers’ opinions concerning the manner and @aton of nutrition.

Figure 1 shows the concept of the approach propddedseholds could be the research
subject, whereas consumers could be the reseaitcfiapresentatives of households).

The authors propose that research and further worthe classification of consumers should
be based on four categories: high quality of liseappropriate behaviours, high quality of life vs
inappropriate behaviours, low quality of life vspappriate behaviours, low quality of life vs
inappropriate behaviours. The aforementioned grafpfctors used for constructing the model
will give a possibility to study and find the rétats and dependences between them. Apart from
that, they will give a possibility to search foradytical forms of the cause-and-effect model
describing the influence of consumers’ behaviom lzabits on quality of life.

The high diversification of consumers’ behaviouithim social groups and between each other
and the need to identify measurement units is aigsee for conducting research on consumers’
behaviours in relation to quality of life. This gf research seems to be significant and may éridg
the information gap in the methodology and practi€econducting such research. It may also
indicate the essence of quality of life, its comis and assessment. The research findings may be a
valuable contribution to economic and social sasnc
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Figure 1. A concept of research on the relatiomvbenh behaviours connected with food
consumption and quality of life

Source: own research.

CONCLUSION

The assessment and increasing quality of life aaohtaining its high level is a long-term goal
in the development of individuals and the socidtys possible to research the relations between
food consumption behaviours and quality of life @hdir consequences for the state’s policy by
constructing a theoretical model describing théuerice of consumers’ behaviours on quality of
life. This model may be of high cognitive significe. We can observe non-economic (social)
factors influencing quality of life in economicalljyiversified groups of consumers. Consumers’
behaviours and habits are one of the conditionghef quality of consumers’ lives and its
assessment. The aim of the research on the ecoramisocial conditions of quality of life is to
indicate the recommendations for the social polidye research results may provide premises for
the health policy and they could be used to motliéyadopted assumptions and guidelines for the
national health policy. Apart from that, they malsocabe used for predictive purposes. It is
necessary to remember that above all, rich ressur€&knowledge and, in consequence, greater
awareness and responsibility of scientific and joulnistitutions influence the willingness to take
actions aimed at increasing quality of life in stgi
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PATENTS AS FIRM 'S INNOVATIVENESS INDICATOR : ADVANTAGES AND
DISADVANTAGES

Abstract: There is undisputed need to properly measurevetneness and patent data is
commonly used in order to achieve that. Howevesrdiawbacks are rarely taken into account. The
aim of this article is to identify main advantagesd disadvantages of using patents as
innovativeness indicators - based on the literammalysis. Authors conclude that patents are
valuable innovativeness indicators, which among@tlare very accessible and easy to use, but on
the other hand they cannot be regarded as universahey have significant drawbacks and thus
may lead to false conclusions. Therefore, it i ativised to use patent data, but only if beiniyfu
aware of their limitations.

Keywords: patent, patent management, technology managemémiovativeness,
innovativeness indicator

INTRODUCTION

The importance of measuring company’s technologieafelopment and its change is widely
emphasized in the literature [Basberg 1987, p.13-Archibugi and Pianta 1996, p.451], as it
affects strategic decisions made in business andtdt part of technology management. Patent
statistics, out of all other tools, are probablg thost often used measures to estimate innovation
outcomes. This may be the result of the fact tteémt rights are perceived as a rich source of
knowledge about the technological advancement bhadidchnological change [Guellec and van
Pottelsberghe de la Potterie 2004, p.648-651]. Heweatent data drawbacks are rarely taken into
account. Therefore, the aim of this article isderitify the main advantages and disadvantages of
utilizing patents as company'’s innovation indicatobased on the literature analysis.

INNOVATIVENESS INDICATORS

The issue of patents and other tools being utilagdhnovativeness indicators has been under
consideration for many years. Researchers haw timiédentify and develop a proper indicator of
the technological output. However, a universal tagiich would answer all the questions related to
the technological innovation measurement, has eetldound yet [Griliches 1990, p.1661-1662].
Measuring technological innovativeness is a chglleg task, due to a complexity of industrial
innovation, which is dependent on various measukeshibugi and Pianta [1996, p.451-452] listed
three main aspects of industrial innovation andtéefinological change, which prove their variety
and complexity. Firstly, technological progress ing@s on the implicit and codified knowledge.
Furthermore, the innovation may have its sourcenfitbe inside or the outside of a company.
Lastly, innovations might be contained in a prodactapital good or be intangible, i.e. as a know-
how, patents, skilled employees, design, licersstes,

There are various possibilities enabling an actjaisiof information on the enterprises’
inventiveness [OECD 2009, p.26-29]. Innovativeness be determined by the ability to manage
sustainable development, being familiar with e-caroe and having the capability of introducing
new products at shorter intervals [Terziovski 20p&-13]. Those factors play a dominant role,
because they enable converting knowledge and iiitiengssets into products, processes or services
and bring them to market. If a company has abilitycontinuously transform ideas into goods, it
possesses a most desired feature, namely, an thmowapability. According to [Kalanje 2005,

" Poznan University of Economics, Department of hm&ional Management. Al. Niepodlegtdo 10, Poznd, Poland,
tomasz.grzegorczyk@ue.poznan.pl
8 Rotho AG, Wiirenlingen, Switzerland, glowinski.r@icom
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p.1-2], an innovation may in general be defined aaslevelopment of new ideas and their
exploitation. To be more specific, innovation rektto creating or changing ideas into more
efficient products or processes. Oslo Manual [2Q¥5)ides a different one: “An innovation is the

implementation of a new or significantly improvetbguct (good or service), or process, a hew
marketing method, or a new organizational methdolisiness practices, workplace organization or
external relations”. Furthermore, technologicalowation can be grouped in 3 ways: radical or
incremental [Frietsch et al. 2010, p.11-14], prddaucprocess and sequential or disruptive [Kalanje
2005, p.1-2].

To the most popular and broadly analysed barometemutput belong patent statistics and
indicators sourced from innovation surveys [Arcligband Pianta 1996, p.451-452Jhe former
tool may be appropriate to protect products or @gees against imitating rivals, and measure an
inventiveness rate with reference to firms, indastrcountries and individual innovators. The latte
tool however, can estimate e.g. the effectivenegsinoovative products’ or processes’
implementation on the market [Archibugi and Piaf@&06, p.451-452, OECD Frascati Manual
2002, p.25-26;126-136, OECD Oslo Manual 2005, 22D-An impact of R&D on productivity is
another applied method, which assesses inventises@®ss industries, companies and countries.
The total list of output measures would be compnshe, if a few other tools were additionally
mentioned: e.g. bibliometrics, index of globalipati literature-based indicators of technological
output (LBITO) or skilled human resources [Archibagd Pianta 1996, p.451-452]. Nevertheless,
it is stressed in the OECD Frascati Manual [20®23t technological output (R&D and S&T) is
much harder to determine compared to complemeintpiyt data. The report illustrates input-based
innovation measures and their utilization. Firstlyeasurement of the personnel working on R&D
projects enables comparisons of the human rescebesex] investment outlays across countries or
sectors. Secondly, statistics provided by e.g. &atd2012] or OECD [2014] show expenditures on
R&D in relation to the national GDP. Last but ne&s$t, sometimes the availability of R&D
facilities (equipment, laboratories, libraries, .ptcan be applied as an indicator. Those three
mentioned tools may are often aggregated and cemesidcollectively [OECD Frascati Manual
2002].

PATENT RESEARCH

It is estimated that the patent literature compresgproximately 60 million documents from all
over the world [Gassmann and Bader 2011, p.335]s Thakes patent research a complex
undertaking, because apart from the expert knowled{yo the acquaintance with systems of the
patent categorization is required. Patent datavadlable in public thanks to numerous databases,
provided by patent offices (national or regiongbemating in industrialized countries [Schmeisser
and Mohnkopf 2008, p.137]. Nonetheless, a comprghendatabase, which would include all
patent documents ever issued worldwide, has notgme into being. On the other hand, thanks to
the dynamic spread of Internet, patent searchirg) become easier recently (however is still
complex), because an access to the databases oaached from any place all over the world.

Patent statistics, out of all other tools, are phip the most often used measures to estimate
innovation outcomes. Patents rights are perceiveda aiich source of knowledge about the
technological advancement and the technologicahghgdGuellec and van Pottelsberghe de la
Potterie 2004, p.648-651].

ADVANTAGES OF PATENTS AS INNOVATIVENESS INDICATOR

As a very popular way of measuring innovativenestemt statistics have many advantages.
One of them is the huge scope of knowledge derifvech patent documents. They provide
information on the wide range of technologies, dnich there are sometimes few other academic
dissertations (e.g. nanotechnology). Additionalgsearchers can find scientific articles referitimg
the invention, as well as learn about the rate tieddirection of the innovative measures. The
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necessity of a public disclosure (a duty to givdetailed description of the technology) is seearas
advantage in the OECD (2009) report and the papérahibugi and Pianta [1996]. In contrast to
innovation surveys, which results may be kept awsnrftial, all the information included in patent
documents has to be published, and thus they botgrio a rise in generally available knowledge
on a particular topic.

Another aspect is a common availability of the patdocuments. Griliches [1990] and the
OECD [2009] point out that an access to them caobbained with ease from any place all over the
world by using internet. An additional advantagé¢his fact that all the information are collected by
patent offices, thus they are available at no expewithout a necessity to conduct cost and time
intensive surveys. Archibugi and Pianta (1996) addther advantage: patents’ accessibility in
“large numbers and for a long time series”. Thamfthe patent statistics provided e.g. by WIPO,
demonstrate clearly trends of the technologicalettgpment across countries, companies and
industries, and thus make comparisons within tlzgsas possible [Griliches 1990, p.1662-1702].
OECD [2009] as well as Archibugi and Pianta [19@6¢erline that patent is a direct result of the
innovative process, thus patent rights have a dekdion to invention. Most of the substantial
innovations are patented, whether they are basdRi&@h or not. Due to a time-intensive and cost-
intensive patent application processes, mostlyehasentions are patented, which show a big
potential for the high economic return from thedmation and can be commercially exploited. As
such they are expected to bring an added value d¢ongpany. Therefore, patent statistics are
expected to incur most significant inventions, lzes law requires patentable inventions to be novel
according to the state of knowledge.

Many studies prove the high correlation of comparigventiveness, based on the amount of
granted patents, with the economic performance [DE009, p.26-29]. In addition, number of
patent applications submitted to patent officedece$ very well the level of technological
advancement of a company. Moreover, patent datdlemecategorization of innovativeness,
allowing to identify innovators and to make intafamal comparisons, comparisons over time,
amongst industrial sectors and technical fields/iiP4985, p.82-94]. In addition, patent statistics
can be applied to help recognizing rival’'s compeditmarket strategy, identifying the globalization
patterns, observing dynamics of the innovation esses including cooperation in R&D and a
diffusion of innovations within particular regions industries. Finally, the OECD report states the
chance to track the internationalization of R&Divties, namely, the multinational cooperation on
science and technology or the territorial mobitifyR&D professionals [OECD 2009, p.26-27].

DISADVANTAGES OF PATENTS AS AN INNOVATIVENESS INDIC ATOR

Most of the analysed literature harmoniously peredhe fact that patent statistics are not
complete, which is the biggest disadvantage ofi$ts as innovation indicator. Due to the fact that
numerous inventions cannot fulfil the patentabildsiteria, patent databases do not reflect all
innovative undertakings (e.g. in software indust®n the other hand, inventors of a potentially
patentable innovation or managers representing aaip which are in possession of such an
invention, may simply decide to pursue alternateehnology protection strategies, since they are
often seen as more effective [Archibugi and Piah®®6, p.452-455]. The most innovative
technologies are sometimes kept as trade secretmo€hers [1990] points out in addition that
patent applications for many ground-breaking te&dgioal innovations are never submitted to
patent offices, due to a poor recognition of theirality, excessive costs or long patenting
procedures. Therefore, the question occurs if giernt data are in principle credible.

Another aspect, which is mentioned in most of therses, refers to patent valuation. Patents
differ significantly when it comes to their econa@mialue, and an identification of those with the
high or low potential stays extremely challengimdoreover, patent relevance (quality) is not
reflected in patent classifications, so patent tdand the patent’s expected value may be skewed.
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Thirdly, there is strong criticism related to patessearches and categorization. Accordingly,
OECD [2009] and Archibugi and Pianta [1996] stdtat tdespite international patent agreements,
varied patent laws, regional regulations and prastiused worldwide have an impact on the
protection’s effectiveness, costs and length. Addlly, this fact makes comparisons of patent data
across sectors more difficult. Moreover, patent faadifications or administrative simplifications
over years contributed to changes in patentingepatt Therefore, trends ought to be analysed
carefully with reference to those modifications. tha other hand, according to Desrochers [1998],
the administrative and financial burdens for patagtits have evolved over time precluding many
small innovators from patenting their inventiong1 &xample for that may be European Union’s
idea to implement European patent with unitary etffevhich on the one hand makes it easier to
obtain protection in all EU member states, buttendther hand it may be more expensive to obtain
in comparison to patents granted only in a cougdlelmsen member states [Nowicka 2014].
However, as of 2016 the required number of thirt&h member states have not ratified the
Agreement on Unitary Patent Court, thus it stils Imt entered into force.

In addition Griliches [1990] points out the diffities in identifying the source of invention at
the firm level, due to numerous mergers and extendiversifications of corporations. All in all,
OECD notices an extremely complex nature of patirta and statistics, since they stem from
composited business and legal processes. Therdfoig,easy to draw incorrect conclusions.
Another issue is a propensity to file and submjtagent application [Archibugi and Pianta 1996,
Desrochers 1998]. The motivation to apply for alggotection differs according to technical field,
industry, type of invention and size of the entigar Most often, due to the deterrent, defensive
character of excessive patenting (e.g. semicondauidtothe electronic industry), some industries
experience more patent registrations than othdwewiag the view of the innovativeness rate.
Additionally, start-ups and SMEs suffer also frdme tassive patenting, because in contrast to big
companies, they experience problems to cover edsidarge number of patents and thus abandon
the idea. Mostly activities of large enterpriseg® axamined, whereas SMEs and individual
innovators are often ignored, because they ladknds to file and submit a patent application, and
thus seem to be completely non-innovative [Architargl Pianta 1996, Desrochers 1998].

Table 1. A brief summary of the most important attsges and disadvantages of patents as an
innovation indicator.

4 ™
«Comprehensive source of knowledge on the specific technical
development

+Unlimited accessability to patent statistics and ease of use

Inclugion of ground-breaking, state-of-the-art innovations in patent data

Advantages

J
<

~
Y

*Limitations concerning the scope of mnovations mcluded m statistics
and actually patented

Disadvantages sUnclear (skewed) patent valuation

*Non-unified administrative regulations

\_ Y +Skewed rate of innovativeness in varions industries Y,

Source: authors’ own elaboration, based on aforetineerd literature.

A certain obstacle to employ patent statisticsgseasing the innovativeness is the inability to
get rid of subjectivity when it comes to the evaioa of the patent right’s quality. Another problem
is a usually biased sample taken for examinatiahefirm’s R&D performance.
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CONCLUSION

Desrochers [1998, p.72] underlines that common Iprobis that many researchers do not
notice or simply ignore problems concerning patethtsrefore they may finally come to incorrect
conclusions. However, this seems not to be the. ddse conducted analysis of previous research
revealed that patent data is not a universal affitiemt instrument, which could be uncritically
applied to evaluate the inventiveness rate of aiipdirm. Patent data has significant advantages
like ease of use, accessibility of the data andugsion of state of the art inventions. But the
disadvantages (e.g. unclear value of patents, coygatrategy not to reveal most innovative
inventions) create the need to use them with caufiherefore, it is advised to exploit patent
statistics in order to assess company’s innovagisern a particular area. However, awareness of
the aforementioned drawbacks is required.
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Emilia Grzegorzewska

DIVERSITY OF THE LEVEL OF INVESTMENT OUTLAYS ON FIXED
ASSESTS IN WOOD SECTOR IN POLAND

Abstract: The article covers research into the diversityneestment layouts on the purchase
of fixed assets in particular branches of the wesector comprising the following: wood, furniture
and pulp and paper industries as compared to indugtocessing. The analysis presents changes in
the level of financial resources incurred to puseghdixed assets in total, as well as their three
separate categories: buildings and structures, imagh technical equipment, tools and transport
equipment The article also covers the analysis of the ROAeinth particular branches of wood
sector and industrial processing. The research agabrthe period between 2007 and 2013. The
primary sources of research material are reporgpded annually by the Central Statistical Office
(GUS): Financial Results of Economic Entities aiixkB Assets in National Economy.

Key words: industrial processing, wood sector, enterprisegstment outlays, fixed assets

INTRODUCTION

The intensification of competitiveness both at hand on foreign markets illustrates the need
for constant improvement in different aspects obregnic activity. An important factor which
influences the increase and development of entarprompetitiveness is its involvement in the
creation and effective realisation of investmentivitees [Popyk, Lis, Mikofajczak 2014].
Innovation, on the other hand, involves systemiatiestment in new machinery and devices, new
technologies, or new products [Janik, &z&b 2014]. It particularly refers to industrial &&c In
industrial enterprises an important aspect of imtiee activity is investment into fixed assets
which, as regards this type of economic entitissially has a significant meaning for the structure
of the assets. For the provision of competitivenasd stability of the economic situation of a
company it is important to keep investment outlaysa certain level including these that are
incurred in order to purchase fixed assets. Theyaaguarantee of the functioning of the company
and influence the opportunities and the level ofaty of the manufactured products [Haus 2003;
Karmaiska, Waliiska 2006]. Thus, this type of investment needsteefferred to as important, both
for a single entity and the whole economy [Czervagnkaworski 2014]. The situation in question
applies to companies functioning in wood industrijch according to the Polish Classification of
Economic Entities (PKD) belongs to section C — stdal processing. Wood sector comprises the
following: wood industry (section 16.0 — the marafae of products made of wood, cork, straw
and wicker), pulp and paper (section 17.0 — the ufsmture of paper and paper products) and
furniture (section 31.0 — manufacture of furnituf@rzegorzewska 2013]. This paper features
change trends in the level of investment outlaythénwood sector in the years 2007-2013.

OBJECTIVE AND RESEARCH METHODOLOGY

The article aims at defining the diversity of tledl of investment outlays on fixed assets in
enterprises operating in the wood sector. Thisosgetccording to the Polish Classification of
Economic Activities, comprises three branches: ifura, wood and pulp and paper. The change
trends have been presented as compared to the sdatier of industrial processing. The research
covers the years 2007-2013. Horizontal analysishiess carried out which indicates the dynamic
of the changes in time as well as the vertical ymislbased on defining the share of particular
industries in the whole wood sector and in indasprocessing.

9 Emilia Grzegorzewska, PhD, Department of Technolotg Entrepreneurship in Wood Industry, Faculty\afod
Technology, Warsaw University of Life Sciences G8G159 Nowoursynowska St., 02-787 Warsaw,
emilia_grzegorzewska@sggw.pl;
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According to the terminology @ddUSinvestment outlays are those financial or materiglays
whose purpose is to establish new fixed assetsheritprovement (rebuilding, expansion,
development or modernisation) of the existing otgjex fixed capital as well as layouts on the so-
called initial investments. Investment outlays dreided into outlays on fixed assets and other
outlays. The article takes into consideration thange in the level of financial resources which
were spent on fixed assets in companies of wootbisesccording toGUS outlays on fixed assets
comprise [Fixed Assets in National Economy in 2023S0Q]:

¢ buildings and structures (including buildings atacps as well as civil engineering works)

of which, among others construction and assemblyksyodesign and cost estimate
documentations,

* machinery, technical equipment and tools (includiigstruments, movables and

endowments),

e transport equipment,

Other outlays include the so-called initial investits and other costs incurred with the
realisation of the investment. The outlays do matease the value of fixed assets. It needs to be
emphasised at the same time that fixed assets @a@mplete and ready to use equity elements
with predicted usage period longer than a yeargéri&ssets....2013].

The diversity of the level of outlays incurred @xefl assets in particular industries of the wood
sector was completed with the analysis of the R@dex which is a relation of the net financial
result to the value of fixed assets. Change tramtlse level of this index in companies operating i
the wood sector were shown as compared to ecoremtittes being part of industrial processing.

RESEARCH FINDINGS

From the research conducted BUS it follows that in the years 2007-2013 in indusitri
processing companies outlays on fixed assets dsmtday almost 11% from 43.7 billion PLN to
39.0 billion PLN (table 1). The greatest fall institategory was noted in the years 2009-2010 (20%
and 16% respectively). In 2011 companies of indeigtrocessing spent on fixed assets 18% more
than in the year before, however, the growing tengen the consecutive years was not as visible.
The share of financial outlays spent by the woortaseon the purchase of fixed assets was at a
similar level of around 10% in the whole analysestigd. As regards the share of particular
branches in the purchase of fixed assets in thepaaias of wood sector, in 2007 it was at a
somewhat similar level. It amounted to, respecyiveb% in wood industry, 30% in pulp and paper
industry and 35% in the production of furniture.\Wéwer, in the analysed period, on account of the
different level of financing of the purchase ofdik assets the situation changed. The share of
particular branches at the end of the year 2013 thadollowing: 25%, 54% and 22%. It is also
borne out by the analysis of the change pace ip.tixs regards furniture industry the value of
outlays on the purchase of fixed assets in 2013 avas 1/3 lower than at the beginning of the
analysed period and stood at 1billion PLN. A desirgatendency in this field was noted as well in
the wood industry. As for the level of outlays twe purchase of fixed assets there was a significant
rise in this level in companies of the pulp andgrapdustry (from 1.38 billion PLN to 2.45 billion
PLN).

In the years 2007-2013 the level of outlays ondings and structures in the companies of
industrial processing decreased by over 20% fror3 b8lion PLN to 10.5 billion PLN (table 2).
The greatest falls in this field were noted in ylears 2008-2009 (29% and 21% respectively). The
share of outlays on buildings and structures ofithed sector amounted to 9% and 12% incurred in
industrial processing, whereby it needs to be ermsiphd that the share of its particular branches
was somewhat similar.
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Table 1. The level of outlays on the purchase>adiassets in the companies of wood sector as
compared to industrial processing [million PLN].

Itemisation 2007 2008 2009 2010 2011 2012 2018
Industrial 43667.9| 47990.9 383553 32120.5 3808.9 36775.8 248BQ(
processing

Wood sector,incll oo 4l 47800 37968 31958 40295 39005  4610.9

Wood industry 1590.4 1303.4 8586 745.5 1375.3 P99. 1153.1
Pulp and paper 1376.9 1744.9 1873.8 1524{2 1634.0 1953.3 2446.6
industry

Furniture industry 1578.1 1731)7 1064.9 926.1 120 9485 1011.2

Source: own study on the basis of GUS reportsed-&ssets in National Economy covering the yead3-2013.

Over the analysed period there was a visible deeréathe amount of financial outlays on
buildings and structures in companies manufactutingd and wood products. Their level dropped
by almost a half from 552.9 million PLN to 272.1llioh PLN. A similar situation was visible in
furniture sector where the level of these outlalsffom 663.0 million PLN to 393.9 million PLN.
However, a dissimilar tendency was observed inpthip and paper industry. In these companies
financial outlays incurred to buy buildings andustures rose by over 45% from 415.5 million PLN
to 606.4 million PLN and finally they were almogii¢e higher than in wood industry and 1.5 times
higher than in furniture industry.

Table 2. The level of outlays on buildings and dites in companies of wood sector as compared
to industrial processing [million PLN]

Itemisation 2007 2008 2009 2010 2011 2012 20138
Industrial 13333.6 14790.2 10536.4 8419.2 1029B.1 9887.3 10549
processing

Wood industry 552.9 414.6 1968 160.0 354.6 257.0 722
Pulp and paper 415.5 550.7 580.8 249.6 3587 435.3 606.4
industry

Furniture industry 663.( 748.5 434,2 325.0 3025 13.2 393.9

Source: own study on the basis of GUS reportsed-&ssets in National Economy covering the yead3-2D013.

Another category of fixed assets comprises machjrtecchnical equipment and tools. The
level of outlays on the purchase of them in comgsoiperating in industrial processing decreased
by 5% from 28.0 billion PLN to 26.6 billion PLN (e 3). A dissimilar tendency was noted in the
wood sector — an increase by 18% from 2.6 billieNRo 3.1. billion PLN. It needs to be noted,
however, that in the years 2007-2013 only in thép pand paper industry the outlays on the
purchase of machinery, technical equipment ant$ toereased almost twice (from 921.3 million
PLN to 1766.9 million PLN). In other branches thevas a drop in financing destined for this
purchase, and in the case of furniture productiole¢reased even by over 30%. At the end of 2013
the level of outlays in furniture industry on thessegories of fixed assets stood at 542.2 million
PLN (which constituted 56% of all financial resoescincurred by the wood sector) and it was
almost three times lower than in pulp and papeusty and by 1/3 lower than in companies
manufacturing wood and wood products. It has toebgphasised that the share of financial
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resources spent on the purchase of machinery,itatheguipment and tools in the wood sector in
the outlays of industrial processing stood at dlaimfevel of 1% in the analysed period.

Table 3. The level of outlays on the purchase afhireery, technical equipment and tools in the
companies of wood sector as compared to indugtriedessing [million PLN]

Itemisation 2007 2008 2009 2010 2011 2012 2013
Industrial 28048.1 30457.0 25919.8 21499.1 2548B.5 25008.0 4286
processing

Wood industry 923.1 773.5 613/8 526.6 94y.3 67155 01.B
Pulp and paper 921.3 1146.8 1247.1 11918 1227.6 1465.1 1766.9
industry

Furniture industry 791.8 8744 5585 476.5 644.7 09.5 542.2

Source: own study on the basis of GUS reports -eFhasets in National Economy covering the yearg ZU.3.

In 2007 the level of financial outlays on the pwsh of transport equipment in industrial
processing stood at the level of 2073.6 million Pltable 4). At the end of the analysed period it
was by 18% lower and amounted to 1707.9 million PI&Nsimilar situation was observed in
companies of the wood sector (a drop by 17% froth2hillion PLN to 208.4 million PLN).

Table 4. The level of outlays on the purchasearfdport equipment in the companies of wood
sector as compared to industrial processing [milfdN]

Itemisation 2007 2008 2009 2010 2011 2012 2018
Industrial 2073.6 2113.5 1474.5 1865(6 1866.4 1759.3 1707.9
processing

Wood industry 100.2 75.% 389 561 69.9 68.9 75.2
Pulp and paper 34.3 38.0 35.5 78.3 414 47|11 624.0
industry

Furniture industry 117.( 97.0 58(2 120.1 69.7 60.5 71.2

Source: own study on the basis of GUS reports ed=Assets in National Economy covering the yead3-2013.

The share of financing incurred for the purchasé&arisport equipment in the wood sector in
the outlays of the industrial processing amounted@-12%. In 2007 among the companies of the
wood sector the greatest part of financial resaingeurred for the purchase of transport equipment
was noted in furniture sector — 117.0 million PLA& regards wood industry the sum was not much
lower and it exceeded 100 million PLN. Howevergethitimes smaller outlays on the purchase in
gquestion were incurred in companies of the pulp paper industry. At the end of the analysed
period the differences in the area were not as mgan. In 2013 outlays on the purchase of
transport equipment amounted to: 71.2 million PLNfurniture industry, 75.2 million PLN in
companies manufacturing wood and wood products &®0 million PLN in pulp and paper
industry.

Research into the diversity of the level of outlaysthe purchase of fixed assets was extended
with the analysis of the changes in the profitépitif fixed assets since one of the key ingredients
of fixed assets are tangible fixed assets whichpes® buildings and structures, machinery and



% Intercathedra 32/2, 2016 39

technical equipment and transport equipment. Chamegels noted in the area have been shown in
companies of the wood sector as compared to thegelsan industrial processing.

From the research it follows that in 2007 the gretaprofitability of fixed assets (17.2%)
was noted in companies of pulp and paper indu§igure 1). It was higher by 0.9 pp compared to
the average achieved by industrial processing.

20
17,2
15 -
10 -
5
O T 2’6 T T T T T 1
2007 2008 2009 2010 2011 2012 2013
== Industrial processing Wood industry
== Pulp and paper industry === Furniture industry

Figure 1. Profitability index of fixed assets irettvood sector in the years 2007-2013 [%)].

Source: own study on the basis of GUS report —&faial results of economic entities’ covering tieans 2007-2013.

As regards companies operating in furniture anddrodustries ROA index was lower and it
amounted to 14.8% and 14.6%. In 2008 in all ofahalysed branches there was a considerable fall
in the relation in question. From the following ydacreasing tendencies have been visible in
companies of the wood sector. At the end of thdyared period the greatest ROA was noted in
furniture industry — 15.9%. A similar level (15.8%f the analysed index was achieved by
companies of pulp and paper industry. A signifibafdwer ROA was noted in companies of the
wood industry. In 2013 the percentage relationh&f het financial result and fixed assets was
achieved in companies of the pulp and paper industrsignificantly lower ROA was noted in
companies of wood sector. In 2013 the percentdgtae of the net financial result and fixed assets
amounted to 8.9% and it was lower by 5.7 pp thahebeginning of the analysed period.

CONCLUSIONS

From the reports published annually by GUS it felothat in the years 2007-2013 in
companies of industrial processing outlays on figedets decreased by almost 11% to the level of
39.0 billion PLN. The greatest fall in the categargs noted in the years 2009-2010 (20% and16%
respectively). In the analysed period the valueooflays incurred to purchase fixed assets in
furniture industry decreased by 1/3 and in 2018vds at the level of 1 billion PLN. Similar
tendencies in the area were also observed in woddstry. Pulp and paper companies noted a
significant rise in the level of outlays on the ghase of fixed assets (from 1.38 billion PLN to32.4
billion PLN).

In the wood sector, similarly to industrial prodegsthe greatest part of investment outlays
was incurred to purchase machinery, technical egeiy and tools. In the analysed period the level
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of these outlays in companies of industrial proicess$ell by 5% from 28.0 billion PLN to 26.6
billion PLN. A dissimilar tendency was observedlie wood sector — a rise by 18% to 3.1 billion
PLN. It is caused by a significant increase of aygl on the purchase of machinery, technical
equipment and tools ( to 1766.9 million PLN) ormythe pulp and paper industry. In other branches
there was a decrease in the expenditure incurrethiempurchase, as regards the manufacture of
furniture it fell even by over 30%. Similar tendéx were noted concerning buildings, structures
and transport equipment.

To sum up, the greatest falls in the level of inrest outlays on the purchase of fixed assets
were observed in the years 2009-2010. The situatpplied to all of the branches of the wood
sector as well as to the whole industrial procegsirhe lowest ROA which comprises tangible
fixed assets was noted in the year 2008. The temekervere by all means triggered by the crisis
events which took place both in the country as wsllin the whole world economy. The global
financial crisis which began at the turn of therge2007 and 2008 in the United States influenced
Polish economy to a great extent as well.
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Marzena Karpiiska®

EXPERIMENTAL ECONOMICS AND MANAGEMENT SCIENCE

Abstract: Carrying out experiments constitutes a special koheémpirical study of reality.
Experimental economy is a process of internal fransation of knowledge applied to economical
systems concerning methods of production, decisiaking and consumer behaviour. The
elements which used to be considered as fixed peeamin the neoclassical approach constitute an
object of analyses and clarification of ongoinggasses in the evolutionary approach. This paper
presents experimental economy, which is becomingerand more popular. The purpose of the first
part of the article is to present the essence asahing of the term “experimental economy” and to
reveal the development of this discipline. The selcpart of the paper is concerned with
management as a scientific discipline, with whieh &uthor deals on a day-to-day basis. In the final
part of the article the author presents a posgibit use experimentation as a tool that can be
applied also in management science.

Keywords: experimental economy, EU project management, managescience

INTRODUCTION

The study focuses on the process of decision-makitgr risk, examining the behaviour of
people in the situations of strategic interactioa, it focuses on experimental economics and its
application in management sciences. It is widelpviam that people are interested in the world
around them and the laws that govern it. Conduatixeriments is a particular kind of studying
reality. Experimental economics is a process oéfinnansformation of the knowledge applied in
economic systems pertaining to production methdeésjsion-making, consumer behaviour, and
psychology of the managing units [Kopczewski, Makin2007]. Elements which in neoclassical
terms were considered solid parameters, in expetahéerms are the subject of analysis and
explanation of the processes [Kopczewski, Malew&B07]. This mechanism is of interest to
economists in the field of experimental economics.

This study presents experimental economics, whéch subject of growing popularity. The
first part of the article aims to present the tlyeof the essence and notions of experimental
economics, and to show the development of thisplise. In the second part, the author presents
management as an everyday scientific disciplinghénlast part, the author presents the possibility
of employing experiment as a tool which can alsaigedl in management science.

THE NATURE AND CONCEPT OF EXPERIMENT

Until a few decades ago, economy was considerederparimental science due to the
argument that the regularity of economic behavidsraot suitable for testing in the laboratory
[Krawczyk 2012]. In a work published by John vonuReann and Oscar Morgenstern, entitled
Theory of Games and Economic Behaviour, game théasy validated the application of the
experiment [Kalinowski 2006]. The authors preserdduypothesis that individuals choose options
that maximize their expected value in conductingatonal choice and risk avoidance. Although
experimental economics is a new study, we must mayee that it has been developing more
dynamically in recent years.

Edward Hastings Chamberlain, who together with@ugrof students attempted to determine
market imperfections using a controlled experimest, considered to be a pioneer of the
experimental method in economics [Krawczyk 2012114 series of simple actions, Chamberlain
divided the participants into buyers and selleriseng each person knew their maximum acceptable

1 PhD student at the Faculty of Law, Administrationd Economy, University of Wroclaw, ul. Uniwersiae22/26, 50-145
Wroctaw, marzena.karpinska@prawo.uni.wroc.pl
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price, and transactions were done through negotistihe wanted to see if free, decentralized
market would naturally achieve equilibrium. Thettessults were surprising, as the average
transaction price was lower, while the trading woéuwas higher than in the theoretical equilibrium.
The results of the experiment were published in81&21“An Experimental Imperfect Market” in the

Journal of Political Economy [Krawczyk 2012]. Hovegyit was Vernon Smith who received the
Nobel Prize in 2002 for his contribution to the Wwam experimental economics by introducing a
number of research methods and treating an expetiaga tool for enriching knowledge. Smith

was also involved in the use of simulation of ecuoim projects, which were used for the

deregulation of energy markets.

In 1993, Alvin Elliot Roth identified three area$ application for experimental economics
[Jabtarska 2013]:

« "experiments to test the hypothesis of utilitgahy

 experiments to test the hypothesis of game theory

« experiments on different forms of organization atructure of the market."

These types of experiments highlight the meanindifiks between economic theory and
experiment. New hypotheses become the beginnimgwfresearch, and this in turn allows for the
emergence of new trends in the economy.

It is therefore necessary to answer the questiohat is an experiment? The waedperiment
comes from the Latin wordxperimentumwhich means experience, study. In the socianseig,
experiment means activities which create certaliatiomships and phenomena in an environment
where the relevant factors can be controlled ané tthenomena can be observed
[http://pl.wikipedia.org/wiki/Eksperyment, degt 02.06.2015].

“In economics experiment is carried out on gamenggrwhere decision-makers are rational
egoists seeking to maximize their profits and tkegw the rules of the game” [Jahkka 2013]. In
general, most experiments can be divided into tagidcategories, namely [Krawczyk 2012]:

« basic researchwhich primarily seeks lasting and constitutive &ébur patterns of
human nature. In this category one can distinguiste attitude towards risk,
experiments on strategic interaction, and “asswnptabout selfishness against various
models of social preferences.”

« applied researchyhich facilitates the answer to more specific,ivigtlial questions. In
this category there are most experiments in margetas well as “tests of the
effectiveness of particular market institutions.”

Smith considered the abovementioned division agifept and he suggested a more accurate
division of functions of experiments [Krawczyk 2012

« “testing predictions of theoretical models, esale those that distinguish individual

theories,

» examining the reasons for not fulfilling the pietthns of theory in the real world,

« establishing empirical regularities constitutthg basis for new theories

« comparing the behaviour under different condgiam order to determine the boundary

conditions of the applicability of a particular trg

« comparison of institutions,

« simulating the effects of changes in economidcyol

« experimenting with new institutions.”

The abovementioned division demonstrates the pcesef a strong correlation between
experiment and theory of economics.Such a sigmifiagse of experiment in various fields of
science is determined by a large number of advastafjthis tool. The division of the experiment
according to method is presented in Fig. 1.
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Fig. 1 Division of the experiment according to nueth

Source: own study based on S. Kaczmarczyk, Magkegsearch. Methods and techniques, Polish EconBuidtishing
House, Warsaw 2003, p. 239.

The experiment shows the change of the dependeidbila value due to changes in the
independent variable. Naturally, the number of petelent variables may differ, i.e. one, two, or
even a dozen. The result is a division into su¢érge number of experiments as presented in the
first diagram. Moreover, the experiment can beiedrout under artificial and natural conditions.
However, in the latter case, the researcher doekave control over the independent variables. The
natural experiment can be divided into standard@mdrolled. In contrast, an artificial experiment
can be divided into a laboratory and simulated [g@&zmarczyk 2003].

The advantages of an experiment include observaliba researcher can observe the change
in value of the dependent variable. It stems frdma tforementioned independent variables.
However, this tool is not without drawbacks. Expeent is frequently accused of situational realism
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(the researcher knows the situation from everyifay, land psychological realism (the researcher
becomes involved and makes informed decisions)viisegk 2012].

MANAGEMENT

Regardless of the type of organization and the gmepof its operation, the management
process can be defined using four basic steps,hwdiie: planning, organizing, leadership, and
control [Robbins, DeCenzo 2002]. Management caddimed as the process behind the operation
of the organization towards the achievement oblifgectives in an efficient and expeditious manner.
The effectiveness is perceived as performing pldrawtivities and the efficiency is understood as a
beneficial expenditure ratio compared to the res(itinimizing the losses). In the literature, the
resources used in the management process are dliwitte four basic types: tangible, financial,
human and informational [Kmninski 2001]. First of all, management aims to idgntifays to
achieve strategic, tactical and operational goals.

Management science has a universal character, hieie@ossible to use different research
methods. Experiment is also important in managenssig¢nce, since, as it was previously
mentioned, it is a tool of experimental economiise most radical experiment in the history of
management is considered the SEMCO company, whichte subject of dozens of case studies in
various respectable academic centres. Despitesintmwork on transferring its business model and
organizational culture to other companies, sotfaas proven impossible.

It all began in 1982 in Brazil, when then 23-yelt-&®icardo Semler took over a small
company after his father. The company was manufactthigh-quality industrial equipment and
supplied the market with specialized engineeringyises. At that time the company employed
nearly 90 employees; currently Semco consists mfbigsiness units and over 3,000 employees.
After taking over as president, through his radaedisions Semler began one of the most thorough
and spectacular experiments in the history of pgrsbmanagement. He [Semler 1998]:

» dismissed 2/3 of the old board,

« allowed all employees to individually set theionking hours and the length of their
working time,

» abandoned inner audits and approval of cost tepor

« allowed a number of employees to determine thwin salary; the information about
wages is available for all team members,

* resigned from a strategic plan, purpose and onssf the company and long-term
financial planning.

With such an organizational culture, for 25 yedues annual turnover rate of the employees in
Semco has been 1-2%, and since 1994 the compamgdasied double-digit growth almost every
year [Semler 1998].

The abovementioned example confirms that in thie faf management science, economic
experiment also plays an important role and allaws more thorough understanding of the nature
and methods of research.

APPLICATION OF THE EXPERIMENT IN PROJECT MANAGEMENT

As it turns out, the convergence of economics arahagement science in the case of
experimental economics is not far-fetched, evenghadt might seem that economics as a discipline
focuses its attention on the allocation of resosifbetween companies (within the industry), while
management science is concerned with the allocatforesources inside the company, and that
experimental economics escapes this definition tmeéts main methods and tools cease to pertain
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solely to definition strictly in the theoreticalndénsion.Undoubtedly, due to its high correlation
with business practice management science alsa timte account other aspects of the world
economy - psychology, sociology, the legal issa@sl in this sense it is more practical, because it
perceives the world as multifaceted; however, itncd be concluded that experimental economics
is not increasingly important in these fields adl.we

The importance of the experiment in managemenhseiés proven by the field of expertise of
the author of this work, namely management of mtsjeo-financed by European funds. In order to
be able to explain the link between experiment aroject management it is important to define the
project. Usually, the project is understood as “anyerprise undertaken with the intent to achieve
the goal within a specified time, using availaldeaurces and within budget” [Wirkus, Roszkowski,
Dostatni, Gierulski 2014], whereas, according ®dlefinition by the Project Management Institute,
the project is an action “undertaken to create iguenproduct or service [Duncan 1996]". Another
definition is presented by G.D. Oberlander, nantbb project is an “action taken to produce the
results intended by the contracting authority [Qdoeter 2000]”. In the literature, there is a number
of other definitions of the project, but for therpase of this paper let us assume that the prgect
an enterprise with a specific start date, objestigebe realized, a certain level of implementatbn
indicators, planned activities, budget and a cotigiedate [Tarczydto 2009].

EU projects are a very specific type of projectsey are characterized by the fact that they are
carried out within the framework of policies andiwihe cooperation of the European Union. They
focus not only on the EU countries, but are alsplémented in countries that aspire to participate
in the European Union, but are not part of it yet.is well known, in the European Union countries
there is a considerable difference in socio-econod®gvelopment; in order to reduce these
disparities, for many years there has been implézdean EU cohesion policy, a regional policy,
and international regional cooperation.

During the implementation of EU projects, an impatt role is played by the public
procurement law; and here is where the first sirtiés can be observed. Tenders are governed by
similar laws as shares in the example by V. L. Bmfinother important similarity is the fact that
often in the analysis of indicators established tle prospectuses projects there are used
econometric tools, as it is the case in experinteatanomics. Additionally, a number of
experiments can be employed in EU projects; belbere are described the most significant ones.

The Kaizen methgdvhich is a philosophy which boils down to lifelstyand behaviour - to a
never-ending process of improvement. The experintentd be related to the new “Perspective
2020,” where Poland was one of the biggest bemefes of the EU funds. In the companies
involved in procuring and settling EU funds, thepdmyees responsible for obtaining funding ca be
offered financial bonuses for "attracting" new paipg. The dependent variable would be the
number of acquired projects, while the independaniable would be the financial gratification for
these projects.

The Lean Managememethod, which means providing the customer witbr@duct of the
highest quality, but without incurring additionabsts. The experiment could rely on testing the
steps of business processes related to the imptatienof a EU project before the start of the
project in order to use as few resources as pessibl

CONCLUSION

After elaborating on experimental economy and tlierse of management, the author tried to
demonstrate that experiments play greater andegrezle not only in the development of economy,
but also in other disciplines from the point ofwief social science. The paper proposes methods of
applying experimentation in management sciencepasdibilities of their use in the management of
projects financed by the European Union. It shdves &xperimental economy and management are
two strictly related concepts, and goes as far aasclaim that they even overlap and are
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complementary. Additionally, it ought to be pointedt that the emergence of a new discipline,
which is experimental economy, have allowed theoneahof barriers obstructing the development
of mainstream economy and allowed a better undedstg of methods employed in decision-
making, individual behaviours or competition on tharket.
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FOOD WASTE — FOUR DIMENSIONS OF SECURITY : ECONOMIC, SOCIAL,
ENERGY AND ENVIRONMENTAL

Abstract: The industrial civilization and a global nature exfonomic events is characterized
by irrational use of food and, as a result, its tea®n a global scale avoidable food waste has
adverse impact on the environment and leads toogcigriosses. Locally it entails the necessity of
managing growing quantities of waste and extra esge related thereto. The purpose of this study
is to identify consequences of waste in a food rchiai the economic, social, energy and
environmental security dimensions estimated basedata in reference literature and the authors’
own research. Research results show that wasteasdaod security both nationally and locally,
poses a significant hazard to the environmentibyeiased consumer waste), results in the irrational
use of water, the waste of energy cumulated inadiled commodities and at the same is an
important barrier to satisfying societies’ needateal to nutrition.

Key words: food losses and food waste, security, environnhee¢anomical and social hazard

INTRODUCTION

Food is a central and necessary element of hurfeaarid proper growth, however, access to
food remains to be a global problem. The combimatibmany economic factors, including volatile
market prices, resulted in as many as 16m EU aisizelying on food assistance. On the other hand
nearly 90m tons of food throughout Europe are vehsBonsumers are primarily responsible for
that phenomenon [http://foodrecoveryproject.ewpl/]

Food security should be analyzed in three majoredsions: the first one is related to
sustaining human life by ensuring food in apprapriquantity and time. The second dimension
pertains to unlimited food supplies, namely, brgagiderstood food availability to everyone. The
last element is adequacy understood as a balameet ration. That dimension also pertains to
supplying food free from diseases and contaminatmmarkets. The said three dimensions should
be analyzed at the level of a single household pational and international scale [Kraciuk 2015].

The concept of food self-sufficiency is closelyateld to food security, i.e., the capability of
producing the whole or majority of food needed.tié¢ national level, it involves food availability
(in economic and physical terms) without labelitg ¢ountry of origin (domestic or imported).
From a global perspective food self-sufficiency elggs not only on the level of agricultural
production and freedom to trade but also on theeldgwnent of processing and distribution.
Currently global food production is sufficient teefd the entire human population, however, errors
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in distribution, poor institutional and politicablsitions result in high-scale malnutrition [Mikuta
2012]. Due to the above, one of the main tasksdfdme among others, EU member states is to
ensure food security in those countries, in cooddirespecting the environment and maintaining
spatial balance. The EU policy should also supploet prevention of global food crises and
strategies for building up stocks Jkéewicz 2012].

CONSEQUENCES OF FOOD WASTE IN FOUR SECURITY DIMENSIONS

Taking into account the global problem of hunged @overty, food waste is unethical. Its
negative consequences can be considered from tihedfmensions of security: economic, social,
power and environmental (Fig. 1).

PILOT RESEARCH

(estimating food waste in retail and transport)

T

SAFE FOOD UNSAFE FOOD
{edible) {inedible)
TO BE DOMNATED TO WASTE

L SOCIAL CAUSES
/:;WEI’EI"I?S_S. _\ [ COMSEQUENCES — SECURITY DIMENSIOMS ]

sresponsibility

~ethics

.CSR ECONOMIC SOCIAL OWER EMEVIRONMENTAL

=unreasonable
use of natural
resources (e.g.
water)

*HGH emission
(e g.CO2Z)

*lost food energy
thatcould be
consurmed

=nutrition needs
not met

=lack of food
security

lost financial

~ensuring security value

-helping those in need
~lower business
outlays (e.g. related to

utilization j}

Fig. 1. Consequences of food waste in four sgcdithensions

Source: own study

ECONOMIC SECURITY

In food management the economic dimension of thatgss is vital and is determined by food
waste. It is estimated that global financial lossesulting from avoidable food waste total approx.
USD 1 quintillion [FAO, 2014]. Taking into accoutiie regional structure of food waste from a
global perspective, Europe generates approx. USin,5Morth America and Oceania - USD 33bn,
while the industrialized part of Asia - approx. USI9bn [Gustavsson et al. 2011]. Based on
products’ life cycle model, food waste at the stafjéood distribution, retail and consumption can
be defined as a negative financial value flow andommodity mass. The resulting difference in an
economic balance sheet is a sum total of losseg @athose stages. Based on flow graphs Venkat
analyzed 134 food commodities in regard of whicltaleulated food losses. The study shows that
the following commaodities in the USA are resporssifdr the highest losses per lost financial value
(in turn): vegetables, meat (in turn: pork, beefilfry), fruits and juices, sweets, grains, buttats
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and oil. Total retail value per capita amountedJ8D 643.95/year. The research shows that losses
are made mostly at the consumption stage (62.7%talf losses), followed by retail (32.6%) and
distribution (4.7%) [Venkat 2012].

For comparison, based on the 2010 research by Batlsl. [2014], the retail stage and
household consumption in the USA lead to food lgskeing the equivalent of approx. USD
161.6bn. Losses made throughout retail stagesstbtdSD 46.7bn accounting for approx. 29% of
total financial impact whereas household consumpitgses amounted to USD 114.9bn (71.1% of
total losses). Food groups which resulted in tlghdsst losses were (in turn:) meat, poultry, fish (i
total USD 48bn), vegetables (USD 30bn), dairy potsl(USD 27bn), fruit (USD 19.8bn), grain
products (USD 11.2bn). The study shows that in 28i0annual income per capita in the USA
amounted to USD 36,016 of which 11.2% (approx. U§D16) comprised spending on food
(consumption in households and elsewhere). Annnah€ial losses in USA per capita resulting
from food waste approximated USD 522 which accalifite 1.44% of the annual income. Similar
research was conducted in USA in 2009 by Venkal22@howing that the financial losses made
by the American society due to avoidable food wastal approx. USD 400/per person/per year
which amounts to nearly USD 200bn at an aggregataally.

SOCIAL SECURITY

Social aspect is another problem directly linkediolod waste and losses. Approx. 870 million
of people starve and 2 million are malnourished ciwvhimay be connected to economic and
geographical conditions or irrevocable loss of Edifbod due to irrational management [FAO
2013]. Among EU members Poland is one of the c@stharacterized by a high risk of poverty
and/or social exclusion. Its average level was 24(220 m people) for the entire EU in 2011,
whereas for Poland it was estimated at 27.2% [E2G20 National Reform Program]. Discarding
considerable amounts of edible food given such higimber of the poor means that measures are
needed aimed at compensating those areas. Foattgaoenlves unlimited physical and economic
access to safe and valuable food that will fullfiséa nutrition needs, however, the problem of
global hunger prevailing over the last decadesengds food insecurity [Kraciuk 2015]. Global
food production totals approx. 4.5bn tons. Suchmtjtyais nearly twice the global demand for food,
however, due tointer alia, the problem of food losses and waste reachingnltdns of food,
considerable shortage has been observed. Papaogyoop[2014] states that the problem in
question is larger in industrialized countries thanthe developing ones. In the industrialized
countries consumers are responsible for over 40%0ad losses. The above stems from lacking
knowledge, attitudes, preferences and errors matte astage of planning and shopping [Monier et
al. 2010]. In developing countries losses occurtipcst the initial stages of food chain and are
connected with a low level of a harvesting techgglaand transport errors combined with
disadvantageous climate conditions. Accordingly,etimcal problem related to connecting food
losses and waste with such a large scale of huagérmalnourishment should be pointed out.
[Papargyropoulou 2014].

ENERGY SECURITY

From the economic perspective food waste does nit mean financial losses but also
irrevocably lost energy that could have been comsunhipinski et al. [2013] estimated that the
presented amount of food losses (1.3bn of foodypar) is the equivalent of 1.5* 40kcal (1.5
septillion of kcal). The losses in terms of a cHilowvalue can be ranked as follows: grain products
(53%), root and tuberous vegetables (14%), vegesahhd fruits (13%), edible oils (8%), meat
(7%), milk and dairy products (4%), fish and seaf@%). The following regions are responsible
for losses of the greatest energy value of foodk¢al): the industrialized Asia (28%), the south
and southeast Asia (24%), North America and Oce@d#80), Europe (14%), Sub-Saharan Africa
(9%), North Africa and West and Central Asia (7%)dalLatin America (6%). Analyzing the
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structure of food losses along the food chain,highest losses are caused by consumers (35%),
basic agricultural production (24%), initial prepion and storage of raw materials (24%), retalil
and distribution (in total 12%) and processing (4k4)inski et al. 2013].

Similar calculations of a calorific value lost withe food were made in 2010 by Buzby et al.
[2014] estimating the annual food losses in redad final household consumption in USA at 141
quintillion kcal. The said figure totaled 1,249 Kpar person/per day, which means the loss of
approx. 32.9% of a total energetic value that cdadldused for consumption purposes. Food groups
recording the highest losses were (in turn): mpatltry, fish (in total 30%), vegetables (19%),
dairy products (17%).

ENVIRONMENTAL SECURITY

The results of the research show that food wasi d@dverse impact on the natural
environment. The above is related to the increasadunts of waste resulting in the emission of
greenhouse gases, the irrational use of watertend/aste of energy accumulated in products being
discarded. Moreover, food waste is landfilled ieaa that could be used for other purposes [FAO
2013].

Total amounts of food waste resulting from wastedds in 27 EU member states in 2008
amounting to 89m tons accounts for the emissioh7@m tons of C@equivalent into atmosphere,
that is, 3% of the EU’s total gas emission. Apprd%% of the emitted gases (78m tons of the
equivalent) can be ascribed to irrational actigit® the household level. The research conducted in
households in Finland shows that the annual amaiingreenhouse gases emitted by final
consumers is 350m kg which figure is comparabl¢ht annual C@emission by 100,000 cars
[Katajajuuri 2014]. Bernstad and Andersson [20hBlvever, point out that reducing the avoidable
food waste by one ton may contribute to the GHGetdn even by 800-1400 kg of GO

Water is a basic resource used in food productiooughout all stages of the food chain. The
research shows that grains are characterized bli¢inest demand for water. To produce 1 kg of
white rice 1,550 liters of potable water are usé&thyironmental impacts”]. Water shortage is the
most noticeable problem in countries where agnicalthas developed on a very large scale and is
the main source of income for citizens. For examflelalusia is the poorest region in Spain where
vegetables and fruits’ production consumes up &b 82the region’s potable water [Bielski 2012].

Another aspect is using farm land for landfillingnsumer waste. Global food waste landfill
sites in 2007 occupied the area of 1.4 trillionataounting for 28% of the total global cropland.
The maximum use of land for production, processaing storage of food waste is observed in
Russia, Canada, USA, China, Brazil and AustraliaQrR2013].

ESTIMATING SECURITY DIMENSIONS IN OWN RESEARCH

The research shows that food waste means not ostyguantities, but also (apart from the
losses of funds, natural goods, human labor), wB®ry greenhouse gas emission. Based on the
analyses performed and cause-and-effect diagragasoms for food waste were identified.
Donating safe food whose sale is limited or imgassto social causes was the most rational and
ethical way of managing it [Bilska et al., 2015,24%¢ek et al., 2014a, Wrzosek at al., 2014b].

As part of own research, apart from calculatingséssin the dairy industry, locations were
identified where it is possible to donate food tisatill safe and healthy to social causes. Asurdg)
retail, 117 retail facilities were surveyed thatrgvdocated in the Mazovian and Podkarpackie
Voivodeships and 4,446 dairy products were analymeggard of which it was demonstrated that
mechanical damage of packaging (60%) and the lapdbe use-by-date (40%) were the most
important reasons of food waste. Pursuant to tleeir@g of Food and Nutrition Act, only safe food
without defects can be marketed, hence, basedeoauthors’ own research, as little as 40% of the
food recorded could be redistributed provided fihdas has been withdrawn well ahead of an
appropriate date [Wrzosek et al. 2014a].
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As regards transport, the sample of 46 hauliersr@ssarched in the Podlaskie Voivodeship.
The research showed that the most frequent redeomsjecting products and discontinuing their
marketing include mechanical damage to their paokadf barrier properties of unit packaging are
disrupted, the food commodity’s health safety impoomised, and as a result such product is unfit
for reuse and cannot be donated to social causg®ould be emphasized that frequently only a part
of the goods is damaged in such way, however,ritieeebatch is then utilized.

The research shows that due to the need to erdmitestilth safety of a part of products and the
necessity of washing the packaging which entadrial outlays due to lost time, hired staff and
consumed water, such measures are not taken, hivecéood is not donated to social causes.
Damage to collective packaging that does not résulisrupted barrier properties of unit packaging
is another case which does not make the produligilmie for continued marketing. Such product is
hardly attractive to retail facilities and, in ceqsience, to consumers. The above can lead to
growing stock inventories in warehouses or stores alowing the products to expire. Following
the authors’ own research that was conducted,stskiawn that there is large potential for donating
food at the retail and transport stages to sociases.

Based on authors’ previous research studies alailabthe reference literature, it can be
concluded that in the case of food products thatret past their “use-by date” and whose safety
was not compromised in transport, it is rational &thical to donate such food to social causes.
Preventing food expiry not only allows to act e#tig (by supporting combat against hunger and
reducing rampant poverty in the world), but alsdpbeprotect the natural environment against
negative effects of organic waste storage andzatibn. It should be emphasized that an economic
value is a measurable effect of reducing avoidétdel waste that would be lost following food
products’ expiry, hence, leading to the loss ofgbssibility of their consumption by people.

CONCLUSIONS

The results of the authors’ own research and ttadysis of reference literature show that
avoidable food waste may compromise food securityhe national and local scale, is a significant
hazard to the environment (increased amounts ofejyagads to the irrational use of water and
waste of energy accumulated in products being dischand at the same is an important barrier to
satisfying societies’ needs related to nutritiontaal accounting for four basic dimensions of
security. Some losses incurred along the food claaén unavoidable even despite the proper
management and marketing of food commaodities duertgperature sensitivity, the specific nature
of ingredients and necessity of ensuring keepirgiegnic conditions.

Many countries have been pondering over the proléfood waste, its consequences and
potential possibilities of preventing that phenoowemvhich is irrational in many aspects. However,
given the magnitude of the problem discussed irr¢ference literature, it should be said that joint
action and awareness of the processes that aslainegact the economy, energy management and
natural environment as well as social aspects eftitire globe and those countries seem to be of
key importance.

Reducing food waste and donating recovered batwhpsoducts to charity organizations may
contribute to producing desirable social effectse Tesearch confirmed that the problem of wasting
food is a systemic one and requires multi-critaralyses and application measures throughout the
market space to guarantee food security in a buodérstanding of the term.
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Katarzyna Ostasiewi¢2, J6zef Ledzianowsk]

| NEQUALITY AVERSION AND USING FOREST AS A COMMON POOL
RESOURCE

Abstract: The aim of the paper is to investigate the modélfomest use as a common-pool
resource, with users driven by three different waitons: egoistic one, inequality-aversion and
forest-sensitivity. The stationary states of theeéd were found analytically for pure strategied an
numerically for mixed communities. It was shownttbi@e communities of forest-sensitive and
inequality-averse individuals are to some degreblstagainst intruding breaking rules players.
However, this stability breaks down for a certagrgent of breaking rules individuals, and the
stationary state of the forest may change withgkisent quite abruptly.

Key words: common-pool resource, inequality-aversion, fordsitsphilia

1. INTRODUCTION

The problem of governing and avoiding depletiorttef common pool resources has become
recently a burning issue, also on the global sdake.one hand some “local” resources, such as
forest rains in Amazon, serve as the “lungs” argkemneoir of biodiversity for the whole globe; on
the other hand — the whole atmosphere and cosnsicesmay be regarded as common pool
resources.

Governing of the commons has been recently a subfeatensive studies (e.g. [Ostrom 1990,
Sigmund et al. 2010]) and were even awarded withdN®emorial Prize in Economic Sciences in
2009 year (Elinor Ostrom).

It appears that the predicted by G. Hardin “thgedy of the commons” [Hardin 1968] is not
unavoidable. There are some circumstances — apantgostulated by Hardin either privatization or
nationalization (which turned out to be not socéfint [Ostrom et al. 1999] — under which the
communities can manage the use of the common mesamd avoid its depletion. The key elements
that have to be present have been determined Iegtigating the communities which succeed and
which failed to govern the commons in favor fortbttte community and the resource. Identifying
the elements that were present in all (or mosguaicessful cases and were absent in unsuccessful
ones, appointed some factors that promote sustainee of the commons [Ostrom 2005]. In the
context of our paper it is worth to mention twotbém: 1) monitoring users and the state of the
resource: the community members are able to gewlenige about both the current state of the
resource and about the actions of the other meml®rssanctions for rules violations: the
community is able to put some sanctions on indigisiiwho do not play according to the agreed
rules. In particular, a specific kind of such a ighment may be a pressure of public opinion, which
appears to be a strong motivator for most of irtlisds (conformism).

In this paper we will investigate the models of fbrest use as a common pool resources. The
forests have two specific features that distinguisem from the other natural resources, e.g.
fisheries. First, they have some natural dynamicgrowth and regeneration which makes some
parts of them inefficient in economic sense to kelated and are easy to be left apart. Second,
forests serve not only as the source of wood, bay be treated as the source of other kinds of
goods as well: brushwood, berries or tourist-ativas. Thus, it gives space for the policy to
arrange such system of incentives (e.g. in the fofrpayments for preserving the forests: these
payments may come from the richer societies topthmrer ones that govern the forests — what is
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sometimes postulated as the “historical justicetofitribution of developed countries to the less
developed ones).

2. MODEL

In modeling the use of a common pools resourcesthes two main possible approaches. We
may assume either that individuals control the am@f good that they extract from the common
pool or that they control the efforts invested lvafvesting” this good. The latter is more suitdble
fisheries [Gordon 1954] and this situation is ugualodeled by a specific function of effectiveness
[Daly, Farley 2004; Ostrom et al. 1994]. On theenthand, considering cutting trees it is probably
more suitable to assume that individuals contrelamount of wood acquired — of course, up to the
maximum possible amount, not exceeding the totakstf the forest, and the capabilities of the
woodcutter (e.g. time). In this situation the géimm the unit of harvest is constant, in contrast t
the gain from the unit of effort.

In this paper we investigate the situation whérendividuals use the forest, which maximum

possible state will be denoted By (it may be conceptualized as the total area advailéor the
forest). The forest will be modeled as a two-steggource (in fact, there should be at least a few
more stages, to make the model more realistic[Geazdon 2008]. However, here we will restrict
ourselves to two stages to simplify the model, ilegvnaking it more complex for the future work).
That is, while a tree is cut it has no chance ¢enerate in the very next step. It the next stepay
eventually recover to some intermediate state,sndable to be cut yet, and only in the still next
step it may grow to the useful form. The statehef tmature” forest in time-steb will be denoted
by Fa:, while the state of the “intermediate” forest Hy:. Note, that besides of “mature” and
“intermediate” forest we have also a fallow lanevithout any trees, and this area will be denoted
by For. For any moment of time it holds:
F =For + Fy. + Fp, (1)
We will assume that “intermediate” trees appeathin follow land according to regeneration
rate,” , while these “intermediate” ones become “matuEaading to some flow rate .
As for the amount of wood taken from the forestt model will depend on the following

assumption. Each individual makes his decisi@n, according to some utility function (to be
specified yet). If the total sum of all decisiondllwot exceed the mature forest state, each
individual harvest as much as he wishes. HoweVethi$ total demand cannot be met, each

individual acquire the amount of wodl¥;, that is proportional to his share in the totahded:

dy, if Zdzrspzr

— i=1
hz‘r -

dy;
zn d - By, if E dy > Fy,
it

2)
We can thus write the formulae for all stages efftirest as follows:
Fn(r+1)=Fnr_T'Fnr+Zhir
=1, (3a)
Fl(t+1)=F1t+T'Fﬂt_a'F1t, (3b)
mn

Fz(r+1)=Fzr+&"Flr_Zhir
=1 . (3c)
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Now we have to specify the basis on which individleamake their decisions.

There are different types of strategies identifiadthe literature concerning common-pool
resources users. They are grounded both in thesagalf real case-studies and economic games
(e.g. [Velez et al. 2009; Fischbacher et al. 2@xwles 2003]. Generally, individuals are driven by
more than one strategy, using mixed ones. We waletinto account here three possible pure
strategies, investigating both pure-strategy crsoar@d mixed strategies. Namely, we will consider
here the following motivations:

- self-interest. This is the most obvious economientive for exploring any resource. Driven
by only this motivation each individual tends tdragt as much as possible from the common pool,
what leads to the so-called “tragedy of the comroas predicted by G. Hardin [Hardin 1968].
However, as is well known for at least half of tentury, people are néiomo oeconomicyst
least most of them. There are other motivations dhige the human behavior. Those which appear
to be most important in the context of using anpleltng common-pools are as follows:

- inequality aversion. This motivation implies tham individual regards not only his own
payoff but also payoffs of the others. He puts tiggautility on any deviations of others’ payoffs
from his own, while usually payoffs exceeding hignoarise stronger response than lower payoffs.
There are two other motivations, with regard todtieers’ choices or payoffs. They are: reciprocity
and conformism (see e.g. [Velez et al. 2009; Fiachbr et al. 2001]). Reciprocity differs from
inequality aversion with putting negative utility @eviations of others’ choices (not payoffs), and
again choices exceeding own choice arise stroreggonse than the choices lower. Conformism
means that an individual feel uncomfortable whendhioice deviate from the average choice of the
others, thus puts a negative utility on such aaten. These three motivations: inequality aversion
reciprocity and conformism are generated by differpsychological mechanism and can be
conceptually well distinguish. However, at the lest utility function they generate quite similar
responses, as shown by Falk et al. [Falk et al1R0thus we will restrict here to the strategy of
inequality aversion.

- “biophilia”. This is a term introduced by E.O. i86n [Wilson 1984] who suggested, that
human beings have internal inclinations to nateralironment and its preservation. It is obvious
that people are willing to sacrifice a part of thémcome to preserve natural state of the
environment, as shown by practice (donations fotaggical organizations, etc.) and willingness-to-
pay experiments (e.g. [Kahneman, Knetsch 1992; @hetral. 1997]). That is, we will assume here
that forest-sensitive individuals put a positivéityton a state of the forest.

3. PURE STRATEGIES

Each type of the above strategies have its assdciatlity function that is a base for decision
making. The simplest case is self-interest (egsisftegy. According to this strategy, an individua
harvests as much as possible, without regard tcttite of the resource and the decisions of the
others. Assuming that the maximum possible (dusotoe technical restriction, e.g. time needed to
harvest) is equal tBmax , the utility function for egoists will be as folls:

Ui=g-dg, (4)
whered denotes the gain that a unit of harvesting geesrat

Together with the condition of maximizing utilitya restrictioré < Amax that gives:

d':'!;;‘ = hmnx . (5)

It is obvious, that if all the individuals were grdgoistic, they would sooner or later lead to the
almost total depletion of the forest, avoided ohjythe natural regeneration from the immature
states, which are unavailable to be harvested.stdt@nary states can be found from (3a)-(3c) by
requiring:
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Fpe = n(c+1) = ‘&F‘n =0 forn =012 (6)
Together with (5) the condition for stationary stafor all egoistic individuals gives:
F
Fo=r 1 1
rtgtl (7a)
pe 1 F
17 41,1
(44
rtat? (7b)
F
=11
rtatl (7¢)

As for inequality-aversion, we will adopt the folliong utility function (cf. [Fehr, Schmidt
1999)):

¥ij 2
U$=‘Zﬁf]@¥—%mn)

= , (6)
where
Vi if dyy < hje_qy
Yiz ifdy > Ry 1y , )

and Y1, Yi2 are positive constants such 13 2 ¥:2 (this condition means that none individual
prefers welfare of others than his own).

For the homogenous cas#a(= 7Yz =¥:) the solution of the maximizing utility condition,
dd; , is simple:

dlif =Ry, (8)
where the bar oveh denotes the average, while prime — that averatpkgs place over all

individuals but-

It may be deduced that — if all individuals starthwthe same value of harvesting — this
uniformity will be hold during the whole time. Ihé total amount of harvest exceed the natural
capacity of forest recovery, this value will evolteward the value obtained for all egoistic
individuals. Although decisions laying behind may different (egoistic individuals always want to
harvest as much as possible, but are restrictethévystate of the forest, while inequality-averse
individuals may want to harvest less), both egasid inequality-averse are limited by the state of
the forest and harvest as much as is possibleeirstitionary state defined by (7). On the other
hand, if the starting value is beneath the forapicity to recover, this value will be stable dgrin
the whole time-evolution. However, these latteuaibns are highly unstable — if any individual
occur once to harvest more, this fragile state edllapse and the system will obtain the stationary
state defined by (7).

Finally, we are to specify the utility function asgted with the forest-sensitive strategy, that
takes into account the state of the forest. In gerseich a strategy assumes that a unit of hahaest
the smaller utility for an individual the worse thiate of the forest is. In other words, the wahse
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state of the forest the higher utility of it beimgt harvested. Thus, instead of fixed gaén,
assumed in (4), a gain from the unit of harvestféwest-sensitive individuals will depend on the
forest state:

= -g(d}, Fa¢—1y) - df; , 9)

f . . . . -
whereg(dszx Fz(z—l)) is a nonlinear function of mature forest in premdlme-step,Fz(z—n, taken
here in the form:

2(t—-1 'FZ 1
oL Fagay) = g[8, — 22 2o ()

(10)
0<A=
with 4 andk being the shape parameters, andk>1
Together with maximizing conditiord; , (9) and (10) give the following choices of forest
sensitive individuals:
k
af = AFz(z—n (Fz(z—n)
ic— 7 — \T ¢
n F (11)

That is, each forest-sensitive individual decidesharvest such fraction of maximum possible
harvesting which is dependent on the fraction okimam possible state of the forest.

If all the individuals were forest-sensitive withetsame values of parametérsandk | the state of
the forest would tend to some stationary stateyhiich the state of the mature fore’§{,, is defined
by the solution of the equation:
Fk+1

i, (12)

k
f““[l 1] Flpr_
(FZ) T+!T+H.Fz

. gf f
while Fo andf1 subsequently:

"" T r F‘f , (13)
k+1
o _AE)
1T (14)

Figure 1 presents an example of time evolutiorhode states of the forest until reaching the
stationary state, for values of parametérs: 4 | A =09 a =15 r=001 F =100
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Fig. 1. An example of time evolution of three ssaté the forestfz - solid line,F1 - dotted line,
Fa - dashed line) until reaching the stationary stitevalues of parameters:= 4 |4 =09 |
a=08 r=001 F=100 forall forest-sensitive individuals.

Source: own calculations.

4. MIXED STRATEGIES

In the above section we have investigated threesilples pure strategies of forest users.
However, such pure strategies may be argued torreweear in real situations. Although the
notions of “inequality-aversion” and “forest-senginess” suggest some inner motivations of the
individuals, the very same conduct may be forcedhem by the outer pressure. As shown by E.
Ostrom and other researchers (see e.g. [Ostrom|20@%e are some conditions under which the
governing of the commons turns out to be very &ffit in self-regulated way. Namely, in the
relatively small groups within which the reputatiplays a significant role there is a social pressur
on preserving some rules. This may be called comifgrrather than inequality-aversion, however,
it manifests itself just like inequality-aversiomda is quite indistinguishable from the latter.
Similarly, the outer punishments (“moral” or moreagtical, whatever the rules of the given
community allow) for forest destroying mimic at tbbserved level (and at level of mathematical
formalism of" utility function) the inner motivatioof biophilia. It is thus reasonable to investggat
the behavior of individuals driven by mixed motieaits. We will start with adding egoistic
motivation to the inequality averse one. The wtifiinction of an individual driven by these two
motives will be in the form:

Vij 2
Uge = g-dge - ) (@ ~ ki)
J#L

, (15)

and if we assume thét individual does not make a difference betweenhalothersXii = ¥1) the
maximizing condition gives:

o g
dgfe =h'(_y +=—
¥ D7 2y, (16)

It may be noticed from (16) that — unless gaingimzg = 0 ) or inequality aversion is infinite

(¥: = @ ) the decisions will faster or slower drift towaltte maximum possible decisiokmax
and will be executed until the forest state willdmod enough, afterwards lowering to the level of
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regeneration capacity of the forest. The degradaifahe forest state will be however much slower
than in the case of only egoistic motivation. Thare obvious advantages of this slow down of
degradation of natural resources. It gives timeeitber local government or outer authority to

implement some policy of preserving the forest. @hsuch possible policies are payments for the
ecosystems’ services (e.g. [Jack et al. 2008; fallestanza 2010]).

Apart from the outer pressure from the other mesioérthe community there are two other
factors that may mimic the forest-sensitivenesshefindividuals. One is just the policy of some
outer authorities to pay the community for the gstate of the natural resource which in fact serve
not only this community (like rain forests).

The other mechanism is when the community deriveesadvantages not only from extraction
of the resource but also from its preservationg—iemay be collecting brushwood and berries from
the forest or tourism. Such motivations to preseheegood state of the forest mimic at operational
(and mathematical) level forest-sensitiveness.tAs quite realistic to implement this motivation
into individuals behavior let us investigate wiliunction of individuals which are driven by both
gain depending on the forest state and inequaligysion.

The utility function will take the form:

laf _ _ Yij faf 2 laf laf
Uz'za - Zm(di:‘ _hj{t—l)) _Q(dfra :cmr—ljn)'dfra

IE 3 ’ (17)
laf
with 9(dic” 2 Fae-1)) defined by (10).
The choices obtained by finding the maximum ofityti{17) are the following:
— Fz(r—lju Fz(r—lju .
laf }’ih‘r[r—l‘l 9o n ( F )
dy’ = -+
Yi + o Yi + o
In homogenous case (all individuals equival&n& V ), stationary states of the forest may be
Iaf _ i
found fromdfrLI =He-1) and appear to be exactly the same as in the ¢aseyoforest-sensitive

individuals and given by (12)-(14). That is intuély understood, as adding inequality-aversion to
the forest-sensitivity, for all individuals exactlye same, changes nothing — as the choices aftfore
sensitive individuals were already the same (s&@.(The result still holds for different values of
inequality aversiondi  ¥j

We may expect, though, that the situation will ap@nf within the community of forest-
sensitive and inequality-averse individuals ther# exist some number of egoists, inequality-
averse or not. It was shown [Fehr, Schmidt 1998} th some situations even one individual not
playing according to some rules may change theativegsult. As it is hardly to expect that the
cooperation in the whole community will be perfectcommon-pool resources are well known to
yield the temptation to free-riding, let us invgstie not mixed strategies now, but mixed
communities.

5. MIXED COMMUNITIES

The communities to which individuals who differthreir strategies belong are not easy to deal
with analytically. Thus, we will investigate sudtusitions numerically, with simulations. It is agai
clear that adding even one individual who again agdin fell the same trees, what exceeds his
“share” in the forest will cause an inevitable updvilow of average fell if other individuals are
inequality-averse (or at least some of them). Wk wvestigate here more complicated — and
alongside more realistic — situation of communitatt consists of individuals of different

motivations and of different strengths of attitud€kat is, both inequality-aversion parametér,
and maximum fell, that characterize egoistic indiiéls, 0: are random variables within some
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range. The variability of maximum fell may be abed to different capabilities of felling by
different individuals and/or in different time-step

As it was shown above, for the case of all forests@tive and inequality-averse individuals —
even for different values of inequality aversiothe state of the forest will evolve toward statigna
one defined by (12)-(14). Now we will investigatevh this evolution is affected by subsequent
replacing some forest-sensitive and inequality-s&eéndividuals by egoistic ones, with different
(random within some range) strengths of egoistitudes. Figure 2a shows time evolution of
mature forestfz: (as a fraction of the maximum possible state)st 0% | £ 115 and 20% of
egoistic individuals. Obviouslyt = 0% gives the result which may be analytically obtdifi®m
(12) by substituting proper values of parametérturhs out, that fo = 16% (and for all values
of ¥ = 16% ) the result is the same as obtained in the casdl afdividual egoistic, which again
may be obtained analytically by inserting propduga of parameters into (7) — note, that this tesul
does not depend on the value of the strength oifstgattitude. For the intermediate values of
percent of egoistic individuals it is not easy tdcalate the stationary state analytically. Thus, w
will restrict to find them numerically. The statemy state of the mature forest (again, as a fractio
of the maximum possible state) for different shaxesgoistic individuals is presented in Figure 2b.

0 : : *

0 5 10 15 20
% of egoists

Fig. 2. (a) Time evolution of relative state of omat forest fox = 0% (solid line),x = 5%

(dotted line)x = 10% (dashed line)r = 15% (long-dashed line) an¥ = 20% (dash-dotted
line); (b) Relative stationary state of the matiarest as a function of a fraction of egoists withi
the community.

Source: own calculations
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The striking feature in Figure 2b is quite abrupggpof the final state of the forest from some
intermediate value to the “egoistic” one. As thitprn appear also for quite different parameters’
values (not shown here) it might be suspectedstinett a non-continuous changes are common.

6. SUMMARY AND CONCLUSIONS

We have investigated here the evolution of two-esagf forest with its users driven by three
different motivations, which might be either inrerimposed by a proper outer policy. As might be
expected, all egoistic individuals contribute toefst degradation. Inequality-aversion might sexve a
a stabilization force, however, this state is veepsitive to even single individuals that are texdpt
to break rules. On the other hand, communitieo#dt-sensitive individuals are able to avoid the
degeneration of the forest, adopting cutting treeshe current state of the resource — and thus
achieving a non-degraded stationary state of thedwwith stable long-term profits from forest
clearing. However, as in all common-pools dilemnsagh communities are susceptible to breaking
rules invaders. We have shown here, that foreditbeaness together with inequality-aversion
seems to be a stabilizing factor. Communities iriclvtthere are a majority of such individuals
appear to be resilient — up to some degree — takbrg rules by egoistic individuals. The danger of
relaying on this observation is that the statiorsiege of the forest is a highly nonlinear functadn
percent of breaking rules individuals, and canrm®tpbedicted by simple extrapolation. Thus, the
mechanisms of monitoring and sanctioning breakinlgsr individuals have still to be highly
efficient (although there is no need of perfecthess pointed out by Ostrom and other researchers.
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THE INFLUENCE OF OAK WOOD DIMENSIONS ON ITS VALUEAT
SUBMISSION SALES

Abstract: Submission sales and auctions are used in spegiaver of valuable wood
material. The growing demand for wood material @ases its price. Oak wood is the most common
material sold. Oak wood assortments have consitematiustrial significance. The interest in this
type of wood is caused by its high quality and techl parameters. In order to optimise the
management of this wood it is very important toedeine the influence of its quality and
dimensions offered on the increase in its markdtievaThe article indicates the influence of
dimensional parameters of special wood on averagewood prices at submissions in the Katowice
Regional Directorate of State Forests.

Key words: oak, wood sales, submission, dimensional pamnset

INTRODUCTION

Oak is a major deciduous tree species in Poland.vblume of oak wood offered and sold by
theNational Forest Holding ‘State Forests’ is imgiag gradually. In 1978 its share amounted to
5.5%. It increased to 7.8% in 2013. At the same tihe volume of pinewood dropped from 71.6%
to 69.3%. It was caused by changes in forest mamagein Poland. In general, it consists in
matching tree species with the types of habitate/gdski 1995, Andrzejczyk 2009, Report on State
Forests 2014). There are plans to continue affatiest with deciduous trees and increase their
share among afforesting species. This will reducest productivity, i.e. the possibility to acquire
raw material per hectare.

Oak was an important tree in the culture of manyona.lt also had symbolic significance. In
Scandinavian countries it was a sacred tree of ,Tther god of storm and lightning. For early
Germanic tribes it was the Cosmic Tree. In the iSlaulture oak was related with Perun, the god of
thunderand lightning. When Christianity was introdd, the first Piasts cut sacred oaks and oak
groves.

As Constantine VII Porphyrogennetos wrote, in tt@&" Tentury Rus’ people had their
ceremonies under an oak tree (Dzieduszycki 2008h/Aiing to Pliny and the memoirs byJulius
Caesar, Celtic druids celebrated their ritualsak forests. In Greek mythology the oak was the tree
sacred to Zeus, whereas in Roman mythology it weres to Jupiter (Kopdiski 1987).

In the Bible, an oak tree is mentioned in the Bobksenesis (35,8).Deborah, Lapidoth’s wife
of the Tribe of Naphtali was buried under an o&letrShe was a prophetess of the Israelites and the
only woman judge in Israel. The Israelites’ victayer the Canaanites is described in the Book of
Judges as the song of Deborah and Barak. Accotditige sacred tradition, the authorship of this
song is ascribed toDeborah the prophetess. In Araddture leaders were often buried under oak
trees. The most famous oak tree in the Bible thaOak of Abraham. As we can read inthe Book
of Genesis (13, 18), ‘'So Abram went to live nea great trees of Mamre at Hebron, where he
pitched his tents.” This kermes oak tree is vewrerdtty the Jews and Christians. It is 2 km away
from the biblical place named Mamre in the Hebrbhe oak tree would have to be about 5,000
years old. The Oak of Abraham died in 1997.At pnesenew shoot is growing next to it.
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In general, oak trees symbolise durability and éuity. They are the longest living species of
deciduous trees in Poland. Oak wood is also the exgeensive.

THE BEST-KNOWN OAK TREES IN POLAND

The oak tree is still a symbol of strength and fighito which Reverend Piotr Skarga referred
in his sermonsThe Bolestaw Oalks the oldest oak tree in Poland. It stands in Kteg Forest, the
Commune of Ustronie Morskie, about 15 km southe&dfotobrzeg. It is considered one of the
oldest natural monuments in Poland. Its age isnegéid at 800 years. Its girth at a height of 1i8 m
691cm.It stands 32 m tall with the crown diamete20 m. The Warcistaw Oak stands nearby.
Before the ‘rediscovery’ of the Bolestaw Oak (itssggion was wrongly marked on German maps)
by Hieronim Kroczyski the Chrobry Oak of Piotrowice was considereteahe oldest in Poland
(740 years). The best-known Bartek Oak of Zaghds 680 years old. On 19 August 2000 the oak
was named Bolestaw to commemorate King BolestawBitaee, who established the bishopric in
Kotobrzeg in 1000.

The Chrobry Pedunculat®ak is about 740 years old and it probably germinatedng the
reign of Duke Bolestaw the Chaste (born on21Jur@261@ Stary Korczyn, died on 7December
1279).Its girth at breast height is 10.08 m anstahds 29 m tall. The tree can be found in Lubusz
Voivode ship, in a clearing near houses in theag#l of Piotrowice. The oak has a conspicuous
cylindrical trunk and a relatively high crown. Bedathe war its name was Grosse Eiche. The legend
has it that Emperor Otto Il and King Bolestaw tBeave met there in 1000. It cannot be true
because the tree is 250 years younger than thé. évenconsidered the oldestpedunculate oak tree
in Poland. In 2003 acorns collected from the treeewblessed by Pope John Paul II. More than 500
seedlings were bred from these seeds and theyplgreed in all forest districts in Poland.

The Bartek Pedunculat®ak is estimated to be 680 years old. Probably it geatad during
the reign of King Casimir the Great (its age iadstimated at 700-1200 years). It stands 2 km
away from Zagnésk in SwictokrzyskieVoivodeship. Its girth is 985 cm andlitsight is 30 m. The
best-known Polish oak tree was first mentioned w8y scientific journal in 1929. In 1934 the
Bartek Oak won the contest for the most conspicucess in Poland (within the then territory),
which was organised by Prof. Wiadystaw Szafer agdelR Drzewny journal. For this reason for
many years (and sometimes even now) the tree waglih to be the oldest and thickest in Poland.
At the time the girth of the Bartek Oak was 832 time, height — 22 m and the estimated age — 1150
years. Its circumference at the ground level wag 18 and the volume was 78°.nin 1954 the
Bartek Oak was recognised as a natural monume©20 it underwent conservation — the hollow
was filled with stone and cement. 58 years lateffilting was removed. On 3 June 1991 the healthy
tree was struck by lightning. As a result, oneha&f most conspicuous boughs and part of the trunk
were damaged. It was then that the decision toep&atditional supports under the boughs was
made. In April 2009 the tree was examined with lest non-invasive methods to make the
optimal concept of placing more supports. At prégba tree is 30 m tall, its girth at a height of
1.30 m is 9.85 m, whereas at the ground level i3igl m. The span of the tree crown is 20 m x 40
m, the tree crown hood — 720° nthe diameter at breast height — 314 cm. The to¢al volume is
about 72 m the total large tree volume - about65nmcluding the trunk volume — about 46.m
Since 1952 the Bartek Oak has been anatural mortumen

On the bank of the Warta River (in the oxbow laggnd theDaks of RogalinRogalin oak
forest). They arenatural monuments. It is the Istrgeoup of ancient pedunculate oaksin Europe (a
fragment of formerly immense riparian forests). Tdak forest is located in Rogalin Landscape
Park. There are 1,435 oaks in it. The girth of lyearthousand of them is greater than 2 m. These
trees are protectedby law. 860 of themhave thasst#tnatural monuments. The girth of the biggest
trees is 9 m. The best-known trees stand in thdigingection of the park surrounding the palace.
Their names are: Lech, Czech and Rus with girth83af, 726 and 926 cm, respectively. There is
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also an oak tree named Edward. Its girth is 650Itstands alone at the edge of the park, on the
slope of the Warta River valley. The oak treesaieut 700 years old (before dendrochronological
examinations their age was estimated at nearlyOly¥ars). They are infested by the great
capricorn beetle. The pest is a few centimetreg land it is protected by law. The trees attacked b

the insect cannot be saved. The Bartek Oak isiaflested by the pest.

OAK WOOD APPLICATION

Motifs with oak trees or seeds can be found inso&tmail of cities, on distinctions and coins.

Oak wood is commonly used for production of floovgpod panelling, Venetian blinds,
shutters, stairs and veneers. It is a very valueidematerial in cooperage, boatbuilding, furniture
building and carpentry (Kokogski 2005).

Oak wood is heavy, tough and very durable. It tirlask when kept in water for a long time.
It becomes even more durable then. This form iedablack oak wood’ or Polish ebony.

WOOD PROCESSING AND MATERIAL PRODUCTIVITY

Optimisation of wood processing should ensure mariruse of its quality, which should
bereflected by end products. It involves the needottepare rational rules of log processing,
allowing for the existing technical, technologicahd organisational conditions of a wood
processing enterprise. It should stimulate motingatactions to achieve the optimal technical and
economic effects (Buchholz, Krutel 1988, Ratajc28k1).

Material productivity is one of basic determinanfsthe cost-effectiveness of an enterprise.
The price of material is influenced by the markdtgere fixed costs usually do not exceed 20%. For
this reason enterprises should chiefly concentatéhe improvement of technological conditions,
leading to better productivity indicators. Produityi, efficiency and rationality of material
processing can be increased by digital methods ehsorementand, their analysis. As a
result,processing can be optimised. These methodble correlation of measurement data with
quality and quantity indicators at different stagefsproduction until the final product.Digital
methods enable technological optimisation and aemd efficiency of processing (Hruzik et al.
2004).

The structure of material sawn is a factor withedirinfluence on the wood processing
enterprise. At this stage of production, it is intpat to sort the material appropriately accordmg
its diameter at the thinner end of the log and eding to qualitative traits, i.e. curviness or
knottiness (PM-79/D-01011, Hruzik et al. 2005).

To sum up, material productivity is often the factioat justifies the sense of an enterprise’s
operation. Continuous improvement of material pmoidity is a basic determinant of
competitiveness of an enterprise andits advantagheomarket.

SPECIAL WOOD SALES

Wood auctions and submissions have become a regjelauent of the activity of the National
Forest Holding ‘State Forests’. The search for rfewms of product distribution and profit
intensification are desirable actions in marketnegoy. For many years some regional directorates
of the ‘State Forests’ have been taking this chgkeand preparing sales of special wood for
domestic and foreign clients (the term ‘special dlog the best name describing the nature of
timber offered at auctions and submissions; acogrth PN-93/D-02002, special wood is the wood
material with special quality and dimensional cltgestics, which are crucial for its further use).
This special way of treatment concerns both wosdlfit— its quality and dimensions, and its
preparation — setting exact dates of its presemtathd sales at special places. It is notewortay th
special wood comes from planned cutting. This mehatit is a deliberate business activity based
on the knowledge of nature and resulting from daee @f state possessions. At most regional
directorates of the ‘State Forests’enterprise wimpdsubmission sales is prepared by supervisory
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services (colloquially called sorting services).isTlis a group of workers with very narrow
specialisationswho are in charge of optimal woodhagement and its best use. This task requires
good knowledge of the wood market and clients’ hegments concerning the technical properties
(dimensions and quality) of material prepared fes (Zastocki et al. 2015).

The selection of special wood depends on the methgy applied in a particular regional
directorate of the ‘State Forests’. At the finalgst of preparatory procedures the wood selected for
sales goes to the depot (one or more depots, depemd the character of the market and
experience of the people in charge of preparatfotiie form of wood sales). There, the wood is
measured and described (it is necessary to useéakpeenbering and description, which can be
found in the submission catalogue) according tdiegple standards: PN-93/D95000 and PN-EN
1309. It enables verification during the sales pthoe. The selection of types of round wood
offered for sales depends on the possibility ohitquisition in a particular regional directorateai
given period of time and on the market demand. & laee usually 1-10 types of wood offered.

SUBMISSION SALES OF OAK WOOD

Oak wood is a basic type offered at submissionssife wood sold in the largest amountsis
oak wood and it has the highest average prices.ynagher types of valuable wood, sycamore
wood is noteworthy. In 2006 at the Krosno RegioBalectorate of ‘State Forests’ its value
exceeded 27,000 zlotys per.ntHowever, it was an exceptional situation, becaused of such
outstanding quality can be found only locally andvery small amounts (Paschalis-Jakubowicz et
al. 2015).

On a national scale, especially at the Katowice®wgi Directorate of ‘State Forests’,0ak
wood has been the basic type offered since thenbiegj of submission sales of special wood. It is
also the main type of wood affecting the submissiales value (among all types of wood offered
for sales the share of oak wood is greater than)5@part from high quality, oak wood is
characterised by a considerable range of dimenshmth in the log lengths and diameters(Seneta,
Dolatowski 2004).This fact is of primary importané@ the use ofoak wood and for potential
recipients of the material.

RESEARCH RESULTS AND ANALYSIS

The data presented in further sections of thisysttaime from the documents of submission
sales organised by the KatowiceRegional Directov&tState Forests’ between 2008 and 2015 (the
last submission sales included in the study toakelin spring 2015). The results of the study on
price variability depending on varying dimensioparameters apply only to the wood from oak
trees native to Polan®@(ercusrobuandQuercuspetren At submission sales theKatowiceRegional
Directorate of ‘State Forests’ also offers woodnirdhe t6d Regional Directorate of ‘State
Forests’. This fact was included in the materialdar analysis.

Between 2008 and 20156,626 of oak wood was sold at 13 submission sales e\@aisle
1).

During the eight years of submission sales of speedod organised by the KatowiceRegional
Directorate of ‘State Forests’ a total of 6,626afioak wood was offered for sales (oak wood made
57% of all types of wood offered). During the perionder analysis the value of oak wood sold
amounted to about 75% of the total value of wooldl &y submission at the KatowiceRegional
Directorate of ‘State Forests’. Such large dispripo between the quantitative share of oak wood
and its share in the income was caused by higrageeprice of this material. The average price of
oak wood at the submission sales under analysisly7&g} zlotys per fawhereas theaverage price
of all types of wood offered during that perioddfiming oak wood) was 1,349 zlotys pef m
(source: the author’s calculations based on themeatation of the KatowiceRegional Directorate
of ‘State Forests’). Oak wood was about 31% moreasgive than the average price of all types of
wood offered at the submission sales between 2002a15.
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Table 1. The oak wood sold by submission at th@WeteRegional Directorate of ‘State Forests’
between 2008 and 2015.

Date of submissionVolume of wood [r] | Net value [zloty]| Average price [zloty per Th
7.03.2008 417 775176 1861
20.02.2009 437 596 204 1363
19.02.2010 530 784 883 1481
19.11.2010 115 211 449 1834
18.02.2011 525 887 598 1692
18.11.2011 109 234 434 2149
17.02.2012 537 922 988 1718
30.11.2012 261 508 887 1948
15.02.2013 816 1351 360 1657
29.11.2013 394 787 161 1999
21.02.2014 726 1283 464 1769
21.11.2014 672 1389 197 2 067

19-20.02.2015 1088 1957 261 1799
Total 6 626 11 690 063 1764

Source: The author’s calculations based on the demntation of the KatowiceRegional Directorate @ft&forests

The analysis of the dependence between the pridelemgth of oak wood also shows
favourable results. TheKatowiceRegional DirectorateState Forests’ offered logs of different
length, beginning with 2.5 m and scaled at intex\dl0.5 m. There were also trace amounts of logs
with different dimensions. The fact that these logsre offered for sale resulted from random
events and it was an attempt to maximize the uselofble raw material.

Table 2 shows the dependence between the lengihkofvood and its sales price.As can be
seen, there was a considerable share of 4-metse(I9$j07 logs — 20%). They were followed by
logs of 3.0 m and 4.5 m in length (910 pieces a@8 Pieces, respectively). Other significant
lengths were: 6.0 m — 10% (568 pieces), 2.5 m — (8% pieces) and 5.0 m — 7% (407
pieces).There were also small amounts of oak wogd bffered at the following lengths: 7.0 m —
3% (173 pieces), 5.5 m and 8.0 m — 2% each (8®piand 113 pieces) 6.5 m and 7.5 m —1% each
(65 pieces and 34 pieces). Other lengths of logsuaibed only to 2% of the total amount of oak
wood offered.

The results show that there was a tendency to wedbe lengths of logs which would
maximise the use of characteristic traits of tlee tirunk shape. The shape limits the possibildfes
technological use of oak wood. As much as 64% &fwaod offered for sale was not longer than
4.5 m. Attempts to increase the share of long gi€tmnger than 6 m) remain at the discretion of
institutions in charge of forests. They depend enggic and habitat-related conditions andbreeding
procedures. In general, they result from the gesetnd long growth of oak trees (from planting to
cutting). They are also influenced by independaatdrs (e.g. weather conditions and humidity).
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Table 2. The length of oak wood sold by submissibtineKatowiceRegional Directorate of ‘State
Forests’ between 2008 and 2015.

Length Amount Average price  Length Amount Average price
[m] [piece] [zloty per ] [m] [pieces] [zloty per
2,4 4 1673 6,4 1 2090
2,5 467 1748 6,5 65 1903
3,0 910 1619 7,0 173 1878
34 1 680 7,5 34 2024
3,5 669 1591 8,0 113 1936
4,0 1107 1694 8,5 5 2114
4.3 1 1610 9,0 25 2071
4.4 1 620 9,5 2 3274
4,5 908 1819 10,0 7 2202
5,0 407 1787 11,0 8 1967
55 85 1946 11,5 1 2410
6.0 568 1,811 Average 1,764

Total 5,562

Source: The author’s calculations based on the dentation of the Katowice Regional DirectorateState Forests’

Table 3. The influence of the log diameter on \atain the prices of oak wood at submission sales
at the Katowice Regional Directorate of ‘State Stgebetween 2008 and 2015.

Diameter| Amount [piece] Average log volume Average log valug Average pricg Share
[cm] [m] [zloty] per nt by volume|
[zloty per m] [%0]
=40 14 0,5 675,97 1326 0.1
41-50 1489 0,75 1072,26 1402 16,8
51-60 2001 1,04 1745,21 1642 314
61-70 1236 1,42 2628,33 1816 26,5
71-80 576 1,84 3656,21 1947 16,0
81-90 190 2,24 4657,11 2051 6,4
91-100 45 2,9 5259,85 1746 2,0
2101 11 4,55 10517,43 2026 0,8
Total 5562 100

Source: The author’s calculations based on the dwmntation of the Katowice Regional Directorate$tate Forests’.
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The comparison of average prices in the lengthgcaies under analysis gives a possibility to
verify clients’ demand, or in broad sense — theketademand for particular length assortments. The
analysis of the dependence between average pricksmdof oak wood and its length shows that
9.5-metre logs were sold at the highest price @Aatys), whereas 4.4-metre logs were sold at the
lowest price (620 zlotys). The average price ofwlm®d length sold in the largest amounts (modal
length — 4.0 m = 1,107 pieces) was similar to trerage price of oak wood (1,764 zlotys).

The thickness of oak wood material is an importsrameter in the assessment of variability
in its value. As there were only assortments oftltlirel class of thickness (the minimum diameter of
35 cm, measured at half of the log length), oakdwas divided into dimensional groupsdiffering
in diameter scaled at 10 cm (Table 3).

Table 3 shows the dependence between the averizgeopioak wood sold by submission and
its diameter as well as average values pefdf material. There is a noticeable increase invilae
of thick wood. The average price ranged from 1,828,051 zlotys per M In the 91-100 cm
diameter category there was a difference of ab66ti®tys per My as compared with the highest
price.

The share of the 51-60 cmdiameter category in tlhieve exceeded 30%. There was a high
share of wood with the diameter of 61-70 cm (26Poyvas followed by the 41-50 cm and 71-80
cmdiameter categories with shares of 17% and 16%pectively. The oak wood assortments with
diameters below 40 cm and over 91 cm amountedriybabout 3% altogether.

SUMMARY

The indicators of the oak material value justife tAnalysis in relation to the dimensional
variability. In spite of some qualitative defectsthe oak wood offered for submission sales by the
‘State Forests’ (e.g. a high share of material wWighinternal sapwood defect), there is high demand
for it. The occurrence of an individual defect does disqualify large-diameter timber, becauss it i
a rare material of considerable value on the mafeak wood has high economic importance in the
wood industry. Due to wide possibilities of apptioa and dedicated processing technologies oak
wood is a valuable material used in the productbrveneers, furniture, floors or lamellas for
cladding materials. These possibilities cause matisation of processing.

As far as technology is concerned, greater diameted lengths of assortments increase both
the usefulness and material efficiency at conseeustages of processing. As a result, the
production efficiency increases.

Wood offered at submission sales organised by thmwiceRegional Directorate of ‘State
Forests’ (and at auctions and submission salemiseh by other regional directorates) is usually
thicker than 50 cm (the diameter measured in thagmiof the log, without the bark). Thinner logs
are rarely offered. The dimensions of wood incrgasportionally to its price.

The share of wood defects is a particularly impartactor influencing material efficiency.
The amount and range of the defect are not alwaypsitant in estimation of the material price.
However, the distribution of the defect (e.g. kndtstributed along the wood axis cause fewer
problems than the same number of knots scattetedvat the side surface) and itslocation are
important (e.g. internal sapwood near the pithlssaer problem than at half of the diameter). Apar
from the diameter and distribution of defects, Wwod value is also influenced by its length (the
longer the log is, the more useful and valuables)it These parameters are the most significant
determinants of the price of wood. In addition, frwice of wood also depends on its physical
properties such as: colour, structure and aunifomaingement of annual growth rings.

At present there is high interest of domestic andifnclients in oak wood offered at auctions
and submission sales.

The analysis of the data leads to the followingotasions:
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- Selection and appropriate preparation of oak wdwdsga chance to sell it at high prices,
as compared with the average price of WB0 woodhénthird class of thickness. It results
from the fact that about 90% of wood offered atmigsion sales organised by the
KatowiceRegional Directorate of ‘State Forests’hasinternal sapwood defect(PN-92/D-
95008).

- The prices of oak wood at submission sales orgdrirsautumn are noticeably higher (the
demand is higher) than in spring. The purchaset loshiwood guaranteed for sale on the
forest and wood portal is exhausted and at theadrile year there is greater supply of
wood offered at submission sales.

- The analysis shows that between 2008 and 2015tbeage prices of oak wood ranged
from 1,363 to 2,149zlotys per’m

- The average price of oak logs shorter than 4.5 s lasaer than the average price of oak
wood offered at submission sales organised by titewice Regional Directorate of ‘State
Forests’. There was a noticeable increase in theevaf 4.5-metre and longer oak logs,
expressed as the average price per m

- The average price of 4.0-metre oak logs (the largesup — 1,107 pieces) was similar to
theaverage price of oak wood, because it had #etest influence on it.

- The highest price was bid for 9.5-metre oak log248 zlotys), whereas the lowest price
was bid for 4.4-metre logs (620 zlotys).

- The wood value tended to increase along with isktiess (the average price increased
from 1,326 to 2,051zlotys per’jm

- The highest share by volume was observed in thepgod oak logs with diameters of 51-
60 cm (30%). There was a minimal share of oak \itis diameters below 40 cm and over
91 cm (about 3% in total).
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Katarzyna MydlarZ*

ENVIRONMENTAL ASPECTS AND THEIR SIGNIFICANCE FOR BUSINES SES
IN THE LUMBER INDUSTRY

Abstract: The consequences of implementing and upholdingir@mwental protection
standards have visible effects in many areas oétdomomy. However, they are most immediately
pertinent to industry, which has the greatest ojymity to positively affect its surroundings.

This work aims to identify factors which can brimdpout a significant improvement in
environmental standards in organisations, to poutthow producers can benefit from the newly
introduced environmental regulations and finallyindicate the possible direction of the future
development of the lumber industry taking into astocurrent trends towards environmentally
friendly production.

Key words: Environment, certifications, wood materials, inrnoas.

INTRODUCTION

New challenges and the growing needs of the glofzaket present businesses in the lumber
industry with great opportunities for growth. Siarlly to the countries of Western Europe, a trend
towards environmentally friendly practices can @asingly be observed in Polish businesses.

Care for the environment relates to both the fumitig of companies as a whole and the
actions of individual employees who carry out thedark duties in appropriately prepared facilities.
Based on these principles, modern enterprise®tepmnduct their activities in such a way, so as not
to have a negative effect on their immediate emvirent.

The general consensus is that environmentally dherbusiness practices are becoming
increasingly important. The issue has also beeentakto account in the Polish constitution,
specifically in article 86“Each individual is responsible for the care of thatural environment
and is responsible for any damage to the environrtey personally cause”

THE SIGNIFICANCE OF ENVIRONMENTAL ASPECTS FOR THE F UNCTIONING OF
BUSINESS

Poland's membership in the EU brings with it thégaltion to accept the body's principles and
regulations. This applies to all areas, includingieonmental protection standards. The new rules
apply to all spheres of activity, to the economyparticular, and non-compliance with regulations
results in heavy fines. For that reason, businesges go to great lengths to avoid being penalised.
They invest in programs which improve the firm'©mamic position, and also allow for better
environmental results to be

Apart from investing in modern technologies whiatoguce a lower level of pollution and
waste, companies also introduce new norms thatridesenvironmental management systems.
Environmental management, as it is defined in 8@ L4000 quality normgonsists of aspects of
the wider management function, which relate todéeelopment, implementation and realisation of
policy, as well as environmental goals in the origational unit” [PN-EN 1SO 14001:2005].

The 1SO quality management benchmarks are becorttirgstandard in environmental
management. In the western countries that are mandiethe EU, the implementation of these
standards is recognised as a stage in the devehdpoifea company, and an environmental
management certificate constitutes a standard gluoidding for contracts or negotiations. A
certificate is an indicator of a company's positionthe market, and the execution of pro-
environmental policies in an organisation is neapsshecause of a consumer base that in

Zpoznan University of Life Sciences, DepartmentaoinBmics and Wood Industry Management, ul. Wojskskirgo
38/42, 60-627 Pozmia Poland; tel. +48 61 848 74 26, fax: +48 61 8482@t e-mail address: kmydlarz@up.poznan.pl
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increasingly environmentally conscious. A consegeenf holding an appropriate certificate is
having easier access to capital [Sokotowicz W, @mizki A, 2006].

Caring for the environment also relates to how niggtions function, and to their employees
and the conditions in which they work. Based ors¢hguidelines, modern businesses

attempt to realise their goals and policy and dgveéh a way that does not have a damaging
effect on the surroundings.

Upholding environmental standards is also extremeiportant from the perspective of
improving production efficiency. For that reasonamy businesses implement systems of
environmental management that are in accordancé V8O 14000 standards, which is a
confirmation of good care of the company's surréugsl and an interest in accepting current
environmental standards and regulations.

Investments in new technologies, aside from imprgvenvironmental standards, also can
affect an improvement in the quality of finishedbgucts. From the point of view of customer
expectations, for whom environmentally responsfieduction is a key concern, the improvement
of these parameters constitutes a competitive adgarand leads to an increase in trust between
both parties. This is one reason for the implentemtaof ISO 14001 standards by production
companies, norms which describe practices of enmiental management. Production companies,
aiming to continuously reduce their negative impant the environment, also participate in a
european system of management and audit called ERE&B-Management and Audit Scheme).
This is a system, which is counted among the nmpbitant instruments of realising the ecological
policy of the European Union, and in which the efffef an economy on the natural environment
has been analysed since the 1990s. Companies¢haieanbers of EMAS have the responsibility to
make all statements and pledges regarding thea@magnt publicly accessible, which lends them
further credibility [www.emas.mos.gov.pl].

Systems of management that are in accordance wi¢hnational 1ISO norms of the 14000
series adapt the functioning of a business to thgeaations of the global economy. They
encourage or even force the use of techniques awmld, twhich allow for the improvement of
processes taking place in a business and ensurestheoth functioning in accordance with the
principles of environmental protection.

THE 1SO 14000 NORMS

A system of environmental management is one compgasfethe overall management system.
In essence, this is the identification of the eowimental aspects of a given organisation. The ISO
14000 family of benchmarks ensures practical taals all necessary information for entrepreneurs,
who want to incorporate environmental practice® ithe management of their organisations.
However, before the 1ISO 14000 norms were develojpeliyidual EU member states made use of
their own standards of related to the issue ofrenmental management.

The basic benchmarks of the ISO 14000 series iechtdndards relating to environmental
management systems, specifically ISO 14001 and 18@4. The 1SO 14001: 2004&ystems of
environmental management. Requirements and guasebhuse’is the most important benchmark
of the 1ISO 14000 series, because it defines theesystself. Based on this benchmark, firms
implement a System of Environmental Managements Tdia norm, that has been applied to
legislative processes relating to the environmérdweer the world. It allows organisations to defin
goals and set out an action plan, taking into agtourrent regulations and data pertaining to the
environmental impact of business activities [wwa.isg]. Amendment of the International
Standard ISO 14001:2015 was published in Septe@WEs. It will officially come into force after
a three year changeover period. After that timejfamtes for the ISO 14001:2004 will no longer
be valid. In accordance with ISO/FDIS 14001:201% systemic approach to environmental
management may affect a company's contributioratarized development [www.pkn.pl].
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The second benchmark is the ISO 14004: 2(®¥stems of environmental management.
General guidelines regarding policy, systems angpsu techniques”.This benchmark includes
guidelines for environmental management policyt thidow for the further fine tuning of the
company's environmental management system and eensffective interplay with other
management systems. To meet the needs of the luseotor the ISO/TR 14061 standard was
developed, which includes information and guidaditected to businesses in the lumber industry
that use 1SO 14001 and ISO 14004 benchmarks. Taislard has been recalled, however and
currently does not function. Apart from the two ioadsenchmarks from the 1ISO 14000 series, there
are other norms in force, which include environraéguidelines that pertain both to organisations
and their products. In particular, we can make foendf a group of benchmarks that relate to
auditing, product life cycle analysis or labelliafjfinished goods. The groupings of various 1SO 14
000 benchmarks have been shown in table number 1.

Table 1. The groupings of various ISO 14 000 berarks have been shown

Category Number and title of standard

Environmental PN-EN ISO 14001:2005 Environmental Management Systems — requirements and

management guidelines for use.

systems PN-EN ISO 14004:20106- Environmental Management Systems — General go@a
regarding principles, systems and support techsique

Environmental PN-EN ISO 19011:2012- Guidelines regarding the audit of managemernesys

audits

Ecolabelling PN-EN ISO 14020:2003- Environmental labels and statements - geneiatiptes

PN-EN ISO 14021: 2002/A1:2012- Environmental labels and statements — own
observations (environmental labelling type I1)
PN-ISO 14024:2002- Environmental labels and statements — Environahent
labelling type | — principles and procedures
PN-ISO 14025:2010— Environmental labels and statements — Envirotahen
statements type Il — principles and procedures

Product life cycle | PN-EN ISO 14040:2009- Environmental management — Life cycle appraisal
principles and structure.
PN- EN ISO 14044:2009- Environmental management — Life cycle appraisa
Requirements and guidelines
ISO/TR 14049:2000- Environmental management- Life cycle appraisBxamples
of applying ISO 14041 to define objectives and sc@s well as to analyse yields

Appraisal of the PN-EN ISO 14031: 2014-0% Environmental management — appraisal of thecesffe
effects of of environmental activity - guidelines
environmental
activity

Vocabulary and PN-EN ISO 14050:201G- Environmental Management - Terminology
definitions

Source: Own research paper based on data from thisiPNormalisation Committee.

The 1SO-14000 standards have been widely used imymeganisations. The task of those
organisations is to declare constant improvemettiérarea of environmental management systems,
which constitutes a guarantee of care for the dgweént of the business and production of goods
in accordance with environmental norms, an obligatpb uphold current legislation and preventing
negative environmental impacts in all possible etspvww.pkn.pl].
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Production companies, which implemented Environ@leManagement Systems generally
require their subcontractors to follow suit. Inezff, the number of firms that possess environmental
certificates is growing, which leads to an improeain environmental indicators.

BENEFITS TO BUSINESSES IN THE LUMBER INDUSTRY RESULTING FROM THE
IMPLEMENTATION OF ISO 14000 SERIES STANDARDS

Businesses that decide to implement environmetdaldards are conscious of the fact that the
benefits they reap in the future are only madeiptesby defined financial outlays.

In the area of management and finance, the bertbfitscan be gained by implementing 1ISO
14000 series standards include reduction of eneogts, reduction in raw material use or a smaller
amount and lower cost of removing waste. In lumpraduction facilities, many important gains
can result from simple procedures such as switchiidume extractors and room lighting during
breaks and production stoppages, the sorting ofevattsts source or recycling wood designated for
burning. However, achieving greater gains requingsstment. The type and scale of benefits are
dependent on the technical-technological capadslitif the facility. The practices that are eag@st
implement are: verification of raw materials stami$a which can have an effect on the normative
reduction of the normative use of a raw materialnoise reduction in work areas that can be
achieved by properly locating the housings of wpoatessing machines. However, larger financial
outlays are required, for instance to install aycng system for water used to mist veneer log,
which results in a reduction of the volume of waised, as well as the installation of cauldrons for
the burning of sawdust and wood chips. From thegeaative of lumber production facilities that
use binding and enriching agents, the introductibmvater soluble paints leads to a reduction in
emissions of gaseous organic compounds, and irptheess of gluing using newest generation
glues, it is possible to reduce emissions of unbdrfdrmaldehyde. In impregnation facilities it is
recommended to use impregnants that are enviromtheftiendly. Among the investments that
have a direct effect on the benefits achieved imbler businesses is the activation of mechanised
technological lines, which limits the number of Wwatations and as a result leads to lower labor
costs in the production department. The use of@ngy saving lighting system leads to a reduction
in costs, as does the reduction of emissions oflgatxand wood shavings, which also limits or even
eliminates waste of that raw material [www.ikmj.cih

Better use of employee time and effort and full obavailable resources are two additional
benefits that can be observed in the area of mamageand finance.

Apart from direct benefits, which firms receive fitothe environmental changes that are
affected, equally important are indirect benefkhough they are often difficult to calculate, the
are still an important reason to implement an emritental management system in businesses.
Among the main benefits that result from implemegtnorms from the 1ISO 14000 series, are an
improvement to the company's image in the eyesusfomers and potential investors due to the
company being shown to be reactive to environmessaks [Lisowska-Mieszkowska E. 2007].

CONCLUSION

The implementation of standards from the ISO 1486files in companies in the lumber
industry can bring about both short and long teming By taking environmental aspects into
account in the management strategy, companies exeiped as modern and having a genuine
concern for their surroundings. Companies thabnally manage natural resources and waste show
the ability to limit costs and a general directionthe company, generally are perceived in Europe
and the world, as being responsible. The implentiemaof environmental management in a
company also universally raises environmental amesg amongst employees.

The constantly growing number of businesses, winigliement ceritificates of the 1ISO 14000
series confirms their usefulness in businessesgaadantees benefits to business that make use of
them.
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CHANGES IN THE STRUCTURE OF FRUIT PRODUCTION AND
CONSUMPTION AFTER POLAND 'S ACCESSION TO THE EUROPEAN UNION

Abstract: The aim of this article was to present changeiui production and consumption
during Poland’s membership in the European Unidre @nalysis was based on secondary data. An
extended resource base of the Polish horticultuogigles ideal conditions for the development of
food processing. Pomiculture and fruit processiffgrodomestic and foreign consumers a wide
selection of high quality products. Fruit exportlasonsumption are significant factors stimulating
the development of domestic fruit production aneythare increasingly important issues in
economics.

Key words: fruit market, cultivation area, yield, productipatential, consumption.

INTRODUCTION

The current economic situation in Poland resultenfthe long history of stormy and frequent
radical changes of the economic doctrine and pctiet us just mention key changes in the
economy that have taken place in the last one ledngiears, since Poland regained independence in
1918. Some of these changes were positive, others megative. The positive changes were, for
example, the post-partition economic integratidre tonstruction of new economic centres in
Poland before World War II, the marketisation o thational economy in 1989, the process of
preparations for accession to the European Unidnfiaally, the accession to the EU. The negative
changes were, for example, overexploitation durihg occupation of Poland and extremely
inefficient nationalisation of the Polish economyridg the communist times. In the entire chain of
these economic changes the most important evenPalasd’'s accession to the European Union on
1 May 2004. The economic surroundings of Polandnged radically, causing comprehensive
transformations and positive effects in the entaeonomy, including fruit production and
consumption.

After integration with the European Union and ati@fi of customs duties, entry prices and
other administrative limitations there is high putal for the development of production and export
of fruit [Kapusta 2005]. The aim of this article ie present changes in fruit production and
consumption during Poland’s membership in the EeaopUnion. Secondary data for 2000-2014
were used for this purpose. The data from 20002808 symbolise the state of fruit production and
consumption before accession to the European Uribe. data from 2013 show the effect of
membership in the EU. The data from 2004-2014tilis specific tendencies.

This article presents four analyses: a) the cultwaarea of fruit trees and bushes and the area
of blueberry plantations, b) fruit yield, c) tofalit consumption per head, d) the structure ofdfoo
and vegetable consumption.

THE CULTIVATION AREA OF FRUIT TREES AND BUSHES
Fruit production is an important branch of agriawdi production in Poland. In 2013 fruit

plantations occupied 362,600 ha, i.e. 2.5% of faral! It was 19,400 ha more than in 2012. Fruit
trees in orchards were grown on 128,000 farms.i@&emvere grown on about 200,000 farms. In
2013 the share of fruit in the commodity value miitfproduction was 15.2% [Statistical Yearbook
of Agriculture 2014]. In comparison with 2012, i018 there were no considerable differences in
the fruit cultivation area (Table 1) except the r@ase in the cultivation area of other fruit trees
(apricots, peaches, walnuts) to 7,400 ha. If we pame 2013 with the period before Poland’'s

22 poznai University of Life Sciences, Department of Magkd Marketing, ul. Wojska Polskiego 28, 60-637 Rézn
Poland
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accession to the EU (2000 and 2003), we can sé¢hihaultivation area of all fruit trees decregsed
especially plum-trees and pear-trees (by 30-40%)y @e cultivation area of apple-trees increased
by about 20%. There was a significant increasieéncultivation area of raspberries and other fruits
i.e. chokeberries, blue huckleberries, hazels arapeyines, whereas the cultivation area of
gooseberries decreased.

The types of fruit produced depend on a countrylismate, geographical location and
socioeconomic conditions affecting the trends, esaahd intensity of production in agricultural
enterprises [R§Jurek, Stefko 2015].

Table 1. The cultivation area of fruit trees andhes and berry plantations in Poland in 2013
(thousand ha)

Volat | Volat
ility | ility
Specification index | index
2013/| 2013/
2000| 2003| 2004 | 2005| 2006| 2007 | 2008| 2009| 2010| 2011| 2012| 2013| 2000| 2003

Fruit trees:

Apples 165.1| 159.3| 175.2| 169.7| 162.0| 175.6| 172.0{ 173.6| 170.4| 183.5| 194.7 193.4| 1.17| 1.21
Pears 18.3| 14.5| 145| 12.6| 12.5| 13.0| 13.0| 13.2| 8.4| 11.7| 10.9| 10.2| 0.56| 0.70
Plums 31.7| 25.0| 25.4| 20.8| 21.1| 22.2| 21.1| 21.0| 17.9| 20.2| 19.3| 18.2| 0.57| 0.73
Sour

cherries 39.3| 37.8| 39.1| 34.4| 36.6| 37.6| 36.2| 35.5| 33.0| 34.0| 33.7| 33.7| 0.86| 0.89
Cherries 12.1| 11.0f 10.9 9.5 9.7 10.3 9.9| 10.6| 12.0| 11.6| 11.6| 10.9| 0.90| 0.99
Others? 10.3 9.0 8.4 71| 11.1| 24.4| 24.4| 25.3| 32.7| 30.6| 21.5 74| 0.72| 0.82

Fruit bushes, berry and hazel plantations:

Strawberries 62.0 43.9| 52.4| 55.1| 55.6| 52.3| 54.2| 53.6] 37.1| 50.5| 46.8| 55.0| 0.89| 1.25

Raspberries| 12.6| 13.3| 14.2| 17.8| 17.0| 20.6| 20.0| 20.2| 29.6| 27.1| 28.4| 28.9| 2.29| 2.17

Currants 33.5| 38.9| 38.9| 47.1| 43.0| 45.8| 43.3] 43.1| 45.2| 39.9| 44.7| 459| 1.37| 118
Gooseberries 5.9/ 3.6 36| 31| 30| 31| 29| 28 32| 31| 31| 27| 046| 0.75
Other$ 34| 76 78] 97| 91| 12.6] 11.9] 11.0] 19.2| 15.3| 17.0f 18.0] 5.29| 2.37

T Apricots, peaches, walnuts.
b Chokeberries, blue huckleberries, hazels, grapswamd others.
Source: The author’s calculation based on data fthemCentral Statistical Office.

Figure 1 shows a detailed structure of fruit tregisivation in Poland in 2000, 2003 and 2013.
As can be seen, in 2013 apple trees were the ragshon as they made as much as 70% of all fruit
trees cultivated. Sour cherry-trees were the seenost common fruit trees cultivated (13%). In
comparison with 2000 and 2003, the cultivation acdaapple-trees increased, whereas the
cultivation area of plum-trees and pear-trees desea@. Figure 2 shows the structure of berry fruits
grown in Poland in 2000, 2003 and 2013. As candlea sfrom the moment of Poland’s accession to
the EU to 2013 the share of strawberries and raspbeincreased, whereas the share of
gooseberries decreased. The share of strawbentiesuarants each amounted to more than 30% of
the total area of all berry fruits grown. The shaferaspberries amounted to about 20%. The
structure of fruit grown depends on the cost-effectess of production, trends in consumers’
consumption, the demand of fruit processing enisgprand the support of state institutions.
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Fig. 1. The structure of fruit trees grown in Fig. 2. The structure of berry fruits grown in

Poland in 2000, 2003 and 2013. Poland in 2000, 2003 and 2013.

! Apricots, peaches, walnuts. P Chokeberries, blue huckleberries, hazels,
Source: The author’s calculation based on data fthen grapevines and others.

Institute of Agricultural and Food Economics ane th Source: The author’s calculation based on data fthen
Central Statistical Office. Institute of Agricultural and Food Economics ane th

Central Statistical Office.

PRODUCTION - FRUIT YIELD

Table 2 shows the yield of fruit. Between 2004 &3 the yield of apples increased
dynamically. There were fluctuations in the yiefdotums, cherries and pears. Likewise, there were
fluctuations in the yield of fruit harvested fromadhes and berry plantations. In 2013 the vyield of
raspberries (121,000 tonnes) was much higher th&904 (56,800 tonnes). On average, the yield
of berry fruits amounted to 16% of the total fryield. There was a rising tendency in berry fruit
production. In 2013 the production volume amournti@d06,800 tonnes, i.e. 21% more than in
2004. This phenomenon can be explained with thevigigpodemand of processing plants for fruit.
Every year these enterprises processed from 1l®mib more than 2 million tonnes of fruit. The
demand of foreign markets for fruit also increasBdtween 2004 and 2013 on average Poland
exported 26% of fresh fruit produced. Between 280d 2013 the yield of Polish fruit amounted to
5-11% of the total fruit production in the EU. 1013 the yield reached an unparalleled amount of
4.13 million tonnes, which was 29% greater than @verage yields between 2004 and 2012
[Statistical Yearbook of Agriculture 2014]. The irase in fruit production could be explained with
sufficient land resources and with producers’ asgimn into groups with high specialist
knowledge. It is noteworthy that fruit producersaily recovered from losses caused by weather
changes, e.g. frost in orchards, and they modetms&ny important branches of fruit production
[Kapusta 2005]. Since Poland’'s accession to thetliJyield of apples increased considerably
(Table 2). In comparison with 2003, in 2013 thdd/ief fruit from trees increased by 22%, whereas
the yield of berry fruits increased by 40% (espibciaspberries and strawberries).

The analysis of the structure of the yield of fliugm trees shown in Figure 3 reveals that in
2013 apples had the greatest share, i.e. almost Bhéoshare of apples had been increasing since
2000 and in consequence, the share of other fieitseased. Figure 4 shows the structure of the
yield of berry fruits. As can be seen, in 2013 #fare of strawberries and currants in the yield
structure became equal and amounted to about 30%.
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Table 2. Fruit yield in Poland (thousand tonnes)

Volati |Volati
lity [lity

Specification index |index
2013/|2013/
2000 2003 2004 2005 200§ 2007 200§ 2009 2010 2011 2012 20132000 |2003
Total fruit 2246.%3308.8 3521.52921.63 210.9 16943840.93646.242743.5 3414.6 3843.24128.4 1.84 1.25

Fruit from trees

Apples 1450.42427.82521.5 2075 2304.9 10402830.92626.31877.9 2493.12877.33085.1 2.13 1.27
Pears 8l1p 772 873 59.3 593 30.7 72.8 83| 46.5 628 64.7 757 0.93 0.98
Plums 106.9 109. 133.7 91.4 93. 53.5 113.4 120.4 83.8 91.8 102.5 1024 0.96 0.93
Sour cherries  139(6191.1 201.7 139.9 194.9 107.7 201.7 189.4 147.2 175 1754 188.2 1.35 0.98
Cherries 38.6 44.1 484 375 384 20.2 40.8 50.4 40.1 38| 411 474 1.23 1.08
Other$ 200 25.7 274 186 144 11.1 278 30.1 21.9 232 248 226 1.13 0.88
Total 1837.12875.93019.52421.7 2705.51263.43287.§ 3099.92217.4 2883.93285.§3521.4 1.92 1.22

Fruit from bushes, berry and hazel plantations

Strawberries 171)3131.3 185.9 184. 193.71 174.4 200.7 198.9 1534 166.2 150.7 192. 1.12 1.47
Raspberries 397 429 56.8 655 525 564 81.6 818 929 118 1271 121 3.0§ 2.82

Currants 146.8 192.5 194.5 186.8 194.5 138. 196.4 196.5 196.7 169.4 194.5 198.5 1.35 1.03
Gooseberrieg 28{6 20.3 19.9 16.7 16.2 13.7 16.2 158 142 14.6 16.3 15 0.52 0.74
Other§ 23| 46.3 452 46.3 485 475 582 533 689 623 693 79.7 347 1.72
Total 409.4 433.3 502 499.9 505.4 430.8 553.3 546.3 526.1 530.7 557.4 606.§ 1.48 1.40

T Apricots, peaches, walnuts.
P Chokeberries, blue huckleberries, hazels, grapevamd others.
Source: The author’s calculation based on data ftbmCentral Statistical Office.
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Fig. 3. The structure of the yield of fruit from Fig. 4. The structure of the yield of berry
trees in Poland in 2000, 2003 and 2013. fruits in Poland in 2000, 2003 and 2013.
1 Apricots, peaches, walnuts. b Chokeberries, blue huckleberries, hazels,

Source: The author’s calculation based on data fthm grapevines and others.
Institute of Agricultural and Food Economics ance th Source: The author's calculation based on data from
Central Statistical Office. the Institute of Agricultural and Food Economicslahe

Central Statistical Office.
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In comparison with 2000 and 2003 the share of ras@s in the structure of the yield of berry
fruits increased considerably, whereas the shagpos$eberries decreased. It is noteworthy that the
Polish fruit market is structurally dependent opas and the growing competition of the markets
of countries with relatively low costs of producatiand export prices [Kapusta 2003]. Fruit from
Polish producers have a greater chance than ogreubural products to fill demand niches on
foreign markets [Kapusta 2005]. Further developnwnfruit production may be interrupted by
insufficient possibilities to sell fruit, espechallthose for immediate consumption, and by
fluctuations in the cost-effectiveness of productidhe development of fresh fruit production and
export requires appropriate preparation of thessaffer in terms of quality, quantity and contiryuit
of deliveries. Fruit trade on demanding marketpdssible only with new technologies, which are
used to improve the productivity of factors of pwotion. Another important element is the
promotion of fruit produced in Poland, on the dotitemarket, and on foreign markets [Nosecka
2014].

Poland’s accession to the European Union in 200#itéded fruit producers’ trade expansion
on the common market. The use of the EU funds welde production and storage facilities helped
to increase the competitiveness of Polish fruit @nocessed fruit products. We can say that in
consequence of Poland’s accession to the Europeim th 2004 the trade creation effect occurred
in agri-food trade. It consisted in replacing magensive domestic production in the EU-15
countries with cheaper imports from new memberestain consequence, new trade streams were
formed. The demand on the EU markets enabled exgosbme of the domestic production to
former external markets, but the producers of ebggbgoods had an opportunity to sell them at
higher prices than on the domestic market [Poc2@8PR

Polish pomiculture is distinguished by more rapidldmical, technical and technological
progress in production than other branches of aljuiee. For example, new cultivars of trees and
bushes have been created and they are being prbnot8/estern Europe. New cultivation
technologies are being applied. The processesrmiecdration and specialisation of fruit production
are positive phenomena taking place on the maidketPoland there are 1,173 preliminarily
recognised groups of fruit and vegetable produseith 2,600 members and 139 recognised
organisations of fruit and vegetable producers Wjg00 members. Fruit producers initiated organic
farming, which is becoming increasingly popularfaland. Therefore, organic food production is
expected to have high potential [Agriculture anddd&conomics in Poland 2014]. The production
and sales potential of Polish producers not onlgpbtas them to establish lasting business
relationships but also allows them to adjust tot@ariors’ diversified needs so as to meet
requirements of the market.

FRUIT CONSUMPTION

According to studies on household budgets condutigdthe Central Statistical Office,
between 2000 and 2014 fruit consumption in housksh@nged from 40 to 50 kg per head, whereas
juice consumption ranged from 10 to 13 | per he@dure 5 shows the annual fruit and juice
consumption per head between 2000 and 2014. Abeaeen, in 2014 fruit consumption in Poland
amounted to 43.08 kg per head and it was 9.1%aréan the lowest consumption in 2011 (39.48
kg per head). In comparison with 2000 fruit constiompdropped in favour of juice consumption,
but there was a rising tendency in fruit consumpiio the last two years. The expected economic
upturn and the resulting growth in consumers’ weattay cause an increasing demand for
processed fruit products and juices in the neyessts.
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Table 3 shows the annual fruit consumption (kg) lpead between 2003 and 2013. As can be
seen, in 2013 the consumption of citrus fruits dadanas was 25% greater than in 2003 and it
amounted to 13.32 kg per head.

60,00

50,00

40,00

30,00

20,00

10,00

0,00

Fruit (kg)

Fruit and vegetablejuices{l) | 9,48 |11,52 |11,28 | 12,00 | 13,20 | 12,84 13,20 | 12,96 | 12,84| 11,40 | 10,44 | 10,32 | 10,56

Fig. 5. The mean annual fruit and juice consumpgienhead between 2000 and 2014.
Source: The author’s calculation based on data ftbmCentral Statistical Office.
The consumption of berry fruits increased by 13% amounted to 5.16 kg per head. The
greatest increase, i.e. 50%, was observed in thsucaption of nuts and processed fruit products,

whereas the greatest decrease, i.e. 43%, was indieel consumption of apples — from 23.76 kg per
head to 13.56 kg per head. In 2013 the total mitsumption was 14% lower than in 2003.

Table 3. The annual fruit consumption (kg) per hieativeen 2003 and 2013.

Volatili | Volatili
ty ty

Yearl 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013index [index
2013/ |2013/
2003 |2005

Total fruit 47.88(46.92| 44.64| 42.6 | 40.8| 43.0845.24|41.16|/39.48| 41.4 | 41.16 0.86 | 0.92

Citrus fruits and banang 10.6§4 9.24 8.64 10.2 11.64 12| 11.4 12.48 12.72 12.24 13.32 1.25 1.54

Apples 23.7q6 20.8§ 20.04 17.88 15.72 15[ 16.2 15 13.2 15.12 13.59 0.57] 0.68

Berry fruits 456 6.12 6.6 5.76 5.04 6| 6.36 5.04 4.68 492 516 1.13 0.78
Processed fruit products 1.2 1.0§ 1.32 156 168 1.8 1.8 1.8 1.8 1.8 1.8 150 1.36
and nuts
7.68 9.6) 804 7.2 6.72 8.28 9.48 6.84 7.08§ 7.32 7.32 0.95 0.91
Source: The author’s calculation based on data fthemCentral Statistical Office.

Other fruits
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Figure 6 shows the structure of the consumptiofruof and processed fruit products. As can
be seen, between 2003 and 2013 apples were preglaimbut their importance decreased as the
years passed by. When the consumption of applggpdd) the consumption of citrus fruits and
bananas grew. In 2013 the share of apples in tletste of consumption amounted to 33%,
whereas the share of citrus fruits and bananas at@duo 32%. By comparison, in 2003 the share
of apples amounted to 50%, whereas the sharerobdituits and bananas amounted to 22%. This
significant change in fruit consumption broughtdtal closer to the consumption model in Western
Europe. It is undoubtedly the result of Poland'session to the European Union.

100% g

YL TR M 0, 1 6 S, | o S | o\ Other fruits
80% | MmEt IEIE 0 04

70% +—
60% +—
50% —

— m Nuts and processed

L fruit products
0,19 ,
D 37 m Berry fruits
0,45

40% —
30%
20% +—

— m Citrus fruits and
I P bananas
0,33
10% +——  E— 1 F— Apples
0% T T
2003 2005 2013

0,50

Fig. 6. The structure of the consumption of fruitigprocessed fruit products in households between
2003 and 2013.

Source: The author’s calculation based on data fthexCentral Statistical Office.

CONCLUSIONS
The following conclusions can be drawn from thelgsia above:
1. Poland’s accession to the European Union stimuleltegiges in the fruit branch.

a) Fruit consumption dropped (from 49.20 kg per hieafd000 to 41.16 kg per head in
2013) in favour of the consumption of fruit juicasd processed fruit products.

b) The amount and structure of the consumption ofviddal fruits changed. The
consumption of apples decreased considerably, abetlee consumption of citrus
fruits and bananas increased.

c) In 2013 the yield of fruit from trees was 22% higtiean in 2003, whereas the yield of
berry fruits increased by 40%.

d) The yield of apples increased considerably. Theesbhapples in the total structure of
the yield of fruit from trees was the greatest, akout 90%. The share of raspberries
in the structure of the yield of berry fruits inased.

e) In the structure of fruit trees grown there wasoticeable increase in the number of
apple trees (as much as 70% of all fruit trees gjcand a decrease in the number of
pear-trees and plum-trees. In the structure ofylfeunits the share of strawberries and
raspberries increased, whereas the share of gagossbdecreased.
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f) There was a noticeable drop in the cultivation aoéaall fruit trees (except the
cultivation area of apple-trees, which grew by ab20%). The cultivation area of
raspberries increased, whereas the cultivation@frgaoseberries decreased.

2. The development of fruit production is positivehfluienced by the relative prosperity of
the fruit processing industry, which processes floBimillion to over 2 million tonnes of
fruit per year. The industry is prosperous chiallye to the production of juices and
processed fruit products, as their consumptiondeeasing.
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ANGUS DEATON — THE NOBEL PRIZE LAUREATE IN ECONOMIC
SCIENCES IN 2015

Abstract: In 2015 Angus Stewart Deaton was awarded the Ndbenorial Prize in Economic
Sciences. The article discusses the Nobel Prizaesis scientific activity and accomplishments for
which he was awarded. The Nobel Committee justifieir decision to award him the prize by the
significance of Deaton’s research work for econom@velopment, especially in consumption,
welfare and poverty economics. Deaton started bisnsfic career by studying economics at
university. At present he is a professor of ecormsmi

Key words: consumption, welfare, poverty, consumer behaviaimner of the Nobel Prize in
Economic Sciences, Nobel Prize in economics 201h5ud Deaton.

INTRODUCTION

In 2015 the Nobel Memorial Prize in Economic Scesevas awarded to Angus Deaton. The
Nobel Committee acknowledged his research on copgameconomics as well as the causes of
global welfare and poverty. The scale of consunmptibgoods and services is a basic determinant
of welfare. The analysis and understanding moddlscansumption are important for the
development of a policy promoting welfare and rédgaoverty. In view of the increasing gap
between the poorest and the richest Deaton’s wgaks importance and the issues researched by
the Nobel Prize winner deserve broader analysis.

Fig. 1. Angus Deaton presents the Nobel medal

Source: Angus Deaton - Photo Gallery. Nobelprizg.dtobel Media AB 2015. Web. 19 Jan 2016.Photoléxafder
Mahmoud. In: http://www.nobelprize.org/nobel_priee®nomic-sciences/laureates/2015/deaton-photo.html

ANGUS DEATON'S SCIENTIFIC CAREER
Angus Stewart Deaton was born on 19 October 194&dimburgh, UK. He is a British
scientist, organiser of long-term research on #sei@és of consumption, poverty and welfare. He

2 poznai University of Life Sciences, Department of Magkad Marketing, ul. Wojska Polskiego 28, 60-637 Rézn
Poland
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received a scholarship from Fettes College in Hdigh, which helped him graduate from this
prestigious Scottish school. Then he studied ecicwat the University of Cambridge, where he
earned his degrees: B.A. (1967), M.A. (1971) PRI®74). He received a professorship at the
University of Bristol, where he taught econometifiten 1976 to 1983. From 1979 to 1980 he was
a guest lecturer at Princeton University in thetehiStates. Since 1983 he has been a professor of
economics and international relations at that usitye [Deaton A. Curriculum Vitae In:
http://scholar.princeton.edu.].

In 2015 Angus Deaton was honoured with the NobileFin Economic Sciences for analyses
concerning the issues of consumption, welfare aodeqty. He became a member of the US
National Academy of Sciences. In 2014 became a reembthe American Philosophical Society.
Angus Deaton has been awarded honorary doctorgteekeby many universities, i.e. an honorary
doctorate in economic sciences from the UniversityCyprus (2012), an honorary doctorate in
social sciences from the University of Edinburgl®1(®), an honorary doctorate degree from the
University of Rome Tor Vergata and University CgteLondon (2007) [Deaton A. Curriculum
Vitae In: http://scholar.princeton.edu.].

Angus Deaton has received 12 research grants Tagle 1. His latest grant (2011-2016)
concerns the issue of subjective well-being: agmeggiosity, and adaptation. His other research
projects which received financial support were:ci@bDeterminants of Adult, Ageing, and Elderly
Health’ (2004-2009); ‘Poverty, Inequality and H&aih Economic Development’ (2001-2006);
‘Economic Status, Economic Inequality and Healtlequality’ (1999-2009); ‘Inequality and
Poverty in Broader Perspectives’ (1995-2003); Wuoelation, Inequality, and Commaodity Prices’
(1995-1998); ‘Saving, Inequality and Ageing in Asifl994-1999); ‘Trying to Understand
Commaodity Prices’ (1993-1995); ‘Microeconomic Rgliand Development’ (1991-1992); ‘Pricing
Policy in Developing Countries’ (1988-1991); ‘Econics and Econometrics of Household
Behaviour’ (1981-1984). The analysis of Deaton'angs shows that the researcher is interested in
solving research problems concerning social actebgalth care, poverty, economic status, prices
of commodities, savings and household (consumémbeur.

Table 1. A. Deaton’s grants — most recent first

Grants, most recent first
2011-2016 National Institute of Aging, through NBER, “Dim&pns of subjective well-being: aging
religiosity, and adaptation” (Also part of a sucfasP01 grant from NBER.)

2004—-2009National Institute of Aging, through NBER, “Soktdeterminants of adult, aging, and
elderly health.”

2001-2006 National Institute of Aging and Fogarty Intermetal Center, NIH, and Global Development
Network: Poverty, inequality and health in econodgwelopment.
1999-2009 National Institute for Aging, through NBER: Econiz status, economic  inequality and
health inequality.
1995-2003 John D. & Catherine T. MacArthur Foundation, Inality and poverty in broader perspectives.
1995-98 National Science Foundation, Accumulation, indifyaand commodity prices.
1994-99National Institute for Aging, Saving, inequalitychaging in Asia.

1993-95 National Science Foundation, Trying to understaomimodity prices.
1991-92 Bradley Foundation, Microeconomic policy and depeent.

1989-92 Pew Foundation, Pricing policy in developing coias

1988-91Jointly McDonnell and Bradley Foundations, Reseawnhpricing and innovation in developing
countries.

1981-84 Social Science Research Council, U.K., Econommseconometrics of household behaviour.

Source: Deaton A. Curriculum Vitae In: http://scaoprinceton.edu
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ANGUS DEATON’'S ACCOMPLISHMENTS

Angus Deaton is a scientist who has contributedhto development of issues concerning
consumption. It is noteworthy that he has a brgagir@ach to the problem of consumption. The
researcher links consumption with development ecoo® financial situation of society,
econometrics and rationality of consumers’ dectsion

In the doctoral dissertation ‘The Analysis of Comer Demand in the United Kingdom 1900-
1970’ Deaton researched the dependence betweees poic commodities (consumer products),
consumers’ behaviour and demand. He applied arvative model of consumer demand. In 1980
Deaton and John Muellbauer extended the modettbgducing more realistic assumptions than in
other models used at the time. The model was c#tiedA\imost Ideal Demand System (AIDS). It
was challenging to create a system which wouldribeensal enough to ensure a credible image of
demand models in society and relatively simple dtatistical estimation and application. First
estimates based on the model did not give defamit®vers to questions concerning consumption,
but the flexibility of the system, especially thesgibility to expand and modify it gave an enormous
impulse to research on consumers’ behaviour. Thaokshis development it soon became a
standard tool for empirical research on consumerathel and the effects of economic policy. It also
became a tool for constructing price indices anchgaring living standards in different countries
and time periods. Deaton’s model enables observatiov changes in taxation affect changes in the
consumption of different products and which sogiadups benefit from them or experience loss.
Deaton’s model proved to be useful for making deos concerning the economic policy. For
example, if the government wants to increase VATfaod or reduce income tax for a particular
group, it is important to know how these plans \aillect the consumption of individual products
and which social groups will benefit or experiehzgs because of these decisions [The Committee
for the Prize in Economic Sciences in Memory of rédf Nobel: Consumption, Poverty and
Welfare, 2015; Deaton, A. and J. Muellbauer (19B0a)

In the 1990s Deaton concentrated on researchinglépendence between household income
and savings. In recent decades he analysed conspeding in developing countries and assumed
that it was a better measure of welfare or povéngn income data. Deaton also researched
consumers’ savings. He collaborated with Campballam empirical analysis and found that
consumers’ behaviour did not change much evenarfabe of income shock. In other words, the
scale of consumption does not change proportionallghanges in income. According to this
observation, it is not obvious that when consunesome poorer, they will suddenly start saving
and when they become richer, they will be wastefilis phenomenon was called the Deaton
Paradox. The researcher formulated this contradiatthile observing data concerning changes in
income and consumption and analysing householdsa\eur. Deaton also recommended using
studies on households in developing countries,asihedata concerning consumption, to measure
the living standard and scale of poverty. He shothed the data may can shed light on important
developmental issues. He explained why even a vietgnt change in income did not overtly and
automatically cause changes in the consumptiorctsiet He claimed that modern development
economics should be based on careful microeconaragialysis [Consumption, Great and Small.
In: http://www.nobelprize.org; Deaton, A. (1992)].

In recent decades Deaton researched health ecasjod@eelopment economics and welfare
economics. He conducted comprehensive studies oisuomption and poverty in developing
countries, using his own approach to the systengeofand and individual consumption over time.
He stressed the importance of building extensiviasdas of household consumption of various
types of consumer products, because data concezaimgumption in developing countries are often
more reliable and useful than income data [Consiompt Great and Small. In:
http://www.nobelprize.org; Deaton, A. (1997)].
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Consumption contributes to well-being (subjectigsessment of consumption) but it is not its
only determinant. In some more recent studies Deatmsidered other conditions, such as human
health, which is also an important element of vieeling. Thus, in order to measure and understand
well-being it is necessary to grasp the relatiomwken health and income. Deaton made a
significant scientific contribution in this respedte stressed the importance of subjective
assessment of welfare, because poverty and wealtiotdonly refer to the amount of money in
one’s wallet or bank account, but they are alstestaf mind and well-being [Deaton, 2003a].
Angus Deaton has remained faithful to this issugaipow. However, as the time passed by he
tended to show more interest in researching dififeee between poverty and richness in the places
where they were the biggest.

Deaton made significant improvements in the theodad measurements of three research
areas, i.e. demand system, fluctuations in consomptver time and measurements of welfare and
poverty in developing countries. In all the thrddhe research areas he has authored textbooks or
important monographs, e.g. Deaton & Muellbauer (I98Deaton (1992) and Deaton (1997) (for
more see: Appendix. A list of Angus Deaton’s pudiions).

PUBLICATIONS AND PUBLICATIONS SELECTED BY THE NOBE L COMMITTEE

There are more than 200 items on the list of Déatpublications covering the period from
1971 to 2015. The publications concerned the agiidic of econometric methods to describe and
solve various methodological problems. Deaton’s lipabons concerned elasticity, demand,
consumer behaviour, life cycle model, price eléstiand cross elasticity. Price analysis was an
important aspect. The analysis of key words in Beatpublications indicates that his studies are
society-oriented, where equality, poverty and welfa poor, developing and rich countries are the
areas of special concern. His studies concernea, Aspecially Taiwan, Thailand, India, Indonesia,
and Africa, especially Ivory Coast. As far as wenltountries are concerned, Deaton’s studies were
concentrated on the US and UK. In each case theamgser studied inequalities resulting from
multiple causes, such as poverty, health and agdihg Nobel Committee carefully selected 33
best publications to justify their decision to ad/@eaton the Prize. These publications concerned
consumption, poverty, prosperity, prices in the Wdia, USA and Ceylon. Deaton published very
innovative papers for exampleUnderstanding Consumptiorand Life-Cycle Models of
Consumption.

THE MAIN THESES OF JUSTIFICATION TO AWARD THE NOBEL PRIZE

The Nobel Committee justified their decision to advéhe Nobel Prize in Economic Sciences
to Angus Deaton. The experts explained that confompvas an important determinant of the
financial situation of society, whereas in courgneth low income it was a determinant of poverty.
The justification of the decision to award the Princluded information that the researcher
concentrated on three key issues, i.e.:

- asystem of estimating consumer demand for vaigoasls;

- determining the proportion of income society usesskpenditures and savings;

- determining the best method of measuring and aimgiyselfare and poverty.

The Nobel Committee stressed the fact that theeldais research was of high practical
importance and his theoretical contribution affdcfmlitical decisions taken in developed and
developing countries. Deaton’s works comprise aatirepectrum of research, ranging from the
implication of a theory to detailed measurement.hide researched consumption over time, putting
special emphasis on the application of individuethdat a household level) and careful approach to
the aggregation problem. The Committee also stdesise fact that when developing a policy
promoting welfare and reducing poverty above ait inecessary to understand individual choices
concerning consumption. The consumption of goodssamvices is a fundamental part of people’s
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welfare. The laureate extended the knowledge abifigrent aspects of consumption. As results
from the justification, Deaton researched depenelenicetween general trends and individual
consumers’ behaviours so that his analyses woulittibate to better understanding of the problem
of poverty around the world and influence preparatbf a development policy. The Committee
stressed the relations between individual decistmmeerning consumption and their consequences
for the entire economy. The Committee appreciategl tesearcher’s innovative approach to
microeconomics, macroeconomics and developmentoegios [Consumption, Great and Small. In:
http://www.nobelprize.org].

At a press conference, as the Nobel Prize laufeatdon said that he was interested in the
situation of poor people around the world, theinddour and the things which ensured them good
life. [http://www.theguardian.com/business/2015/b2tangus-deaton-wins-nobel-prize-in-
economics]. Figure 1 shows the Nobel medal, whefegsre 2 shows the diploma from the Nobel
Committee.

The Committee justified their decision to award thebel Prize in Economic Sciences by
writing that the laureate’s research comprisedrg seoad spectrum and discussed a wide range of
different aspects of consumption. It also showepré@ssive depth in approaches to the basic theory,
statistical methods, testing theory and profoundwedge of the quality of existing data and
selection of new types of data. The common denawmira his research is the pursuit of bridging
the gap between theory and data. Angus Deaton'srkerhave left noticeable and permanent
impressions in the practice of economic policy anddern economic studies [Angus Deaton:
Consumption, Poverty and Welfare :http://www.nolbiek.org].
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Fig. 2. Angus Deaton’s Nobel Prize diploma

Source: "Angus Deaton - Diploma". Nobelprize.orgbdl Media AB 2015. Web. 19 Jan 2016.
In:<http://www.nobelprize.org/nobel_prizes/econors@ences/laureates/2015/deaton-diploma.html> &rtimsse
Karlsson, Calligrapher: Annika Riicker, Book bindergemar Dackéus, Photo reproduction: Lovisa Engblo

SUMMARY — DEATON’'S APPROACH TO CONTEMPORARY CONSUMP TION
TENDENCIES

The consumption of goods and services is a baserrdmant of welfare. The distribution of
consumption among people has impact on a wide rahgaportant issues in economic, political
and social aspects, including social stratificatiornthe last century consumption has been thesfocu
of economic research because it is important fonemic development.
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Angus Deaton is a scientist researching the isefi@®nsumption, poverty and welfare. His
ambition is to solve research problems concernamiesy. In his work he concentrates on three key
issues, i.e.: how consumers divide their expenektifor various goods, which part of people’s
income is spent and which is saved and what therbethod of measuring and analysing welfare
and poverty is.

Angus Deaton is the co-author of thdmost Ideal Demand SystemHe thinks that
consumption is a better measure of welfare thaonec He explained why even a very rapid
change in income did not overtly and automaticadgnslate into a change in the consumption
structure. He pioneered in using economic data exmirtg consumption in households. Deaton’s
work is significant for creating a social policy iadelps to determine, e.g. which social grouplé wi
be most affected by a higher VAT rate on food.

Angus Deaton said “We should not be concerned etliers’ good fortune if it brings no harm
to us. The mistake is to apply the principle toyoohe dimension of well-being — money — and
ignore other dimensions, such as the ability tatigpate in a democratic society, to be well
educated, to be healthy and not to be the victim otiiers’ search for enrichment”
[http://www.theguardian.com/business/2015/oct/1@{mrdeaton-wins-nobel-prize-in-economics].
The richness of part of society is not harmful tdire society and a subjective assessment of
welfare depends not only on money but also othetiofa, such as health, education and the ability
to participate in social life.
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Piotr Rybackf*, Andrzej Osuch, Czestaw Rzek?®, Robert Szult®,
Katarzyna Szwedzidk

ASSESSMENT OF PRACTICAL USEFULNESS OF EQUIPMENT IN MODERN
AGRICULTURAL TRACTORS

Abstract: The use of modern tractors and machinery on fagraniindicator of technical
change in agriculture, while the application oftstaf-the-art technologies determines the level of
competitiveness of Polish agriculture. The aimhaé tstudy was to assess practical usefulness of
equipment for modern agricultural tractors. Anat/sgere conducted based on 80 agricultural
tractors working on 80 farms in the Wielkopolskawnce, differing in size and specific character
of agricultural production.

Key words: agricultural machine, quality of machinery, farnugumnent,

INTRODUCTION

Agricultural tractors are basic sources of powerfarms. They are used both to perform field
operations as aggregates with machines lacking #kei propulsion through a three-point hitch and
power take-off (PTO) and to perform transport opers. At present we may observe dynamic
progress in the design of agricultural tractorsniag at the maintenance of high technical and
performance parameters, improvement of working ttmms as well as reduction of operating
costs. Presently used tractors are equipped withredd electronic systems assisting both in the
work and routine operation of the machines. The afsen-board computers makes it possible to
program work algorithms of machine aggregates hgingethe indicated work parameters. The
application of GPS technology in agricultural tast has promoted considerable advances in
precise tillage (Durczak 2011; Tylman 2013).

Agricultural tractors are specialist machines, \mhiacilitate the performance of a broad range
of field operations, travel over highly diversefages and terrain, drive machines and equipment, as
well as perform transport operations (Btaszkiewd022; Lisowski 2008, Rybacki 2012). One of the
most important mechanisms in an agricultural tnaidats gearbox, which facilitates movement of
vehicles with variable speed during constant roteti speed of the engine, reverse travel and
disconnection of drive. The type of the gearboxhis primary criterion when selecting a tractor
(Hotownia 2009, Skrobacki and Ekielski 2012, Wile2007).

MATERIAL AND METHODS

As it was shown in the introduction, modern agtigtdl tractors may differ in their equipment
and innovativeness. Producers compete in tractsigde introducing state-of-the-art, unique
solutions; for this reason the decision of tragborchase should be well-thought-out and meet
individual needs and requirements of a given farm.

The aim of this study was to conduct a comprelvenanalysis of data collected from a

survey among farmers using new-generation tractooscerning practical usefulness of their
equipment.
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Analyses were conducted on 80 farms in the Wiellski® province. For the purpose of this
study it was decided to select respondents usirdemaagricultural tractors aged max. 15 years.

SURVEY AND ANALYSIS OF RESULTS
Questionnaires returned from 80 farms showed they had 80 agricultural tractors of 14

brands (Fig. 1), among which the most numerous mramprised John Deere, Fendt and New
Holland.

W ase
W Claas

W Crystal Qrion

W Dcuts Fahr

WFarntrac

Fendt

tractors]

W lohn Deere

— Larnbaorghini
W Vassey Ferguson

mNow Holland

Fig. 1. Numbers of tractors of analysed brands

Source: the author’s study
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mGl1-80 KN
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[tractors]

W1:1-140 KM

mare that 140 KM

Fig. 2. Numbers of tractors in individual seriesygfes of horsepower

Source: the author’s study
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Horsepowers of tractors were classified in sixesedf types. As it is shown in Fig. 2, the most
numerous series of types were ranges of 81-100 ZMréctors) and 121-140 KM (25 tractors).

A vast majority of tractors, i.e. a total of 53gpented in the questionnaires is less than 5 years
old (Fig. 3). The most numerous group comprisestdra produced in 2011 (20), followed by those
manufactured in 2010 (19), while 14 tractors weradenin 2012. The questionnaires did not
mention any tractors produced in 2001, 2003, 20034 or 2015.

W 2000,
m 2001r,
20 m 20021,
W 2003r,
W 2004,
2005,
W 2006r,
2007,
m2008r,
2009,
2010,
2011r.
2012r.
2013r,
2014r,
2015,

14

tractors

3
2
: il
|

Fig. 3. Numbers of tractors depending on the yéananufacture

Source: the author’s study

Figure 4 presents data concerning the intendedfuaralysed tractors. Most of them are used
mainly in operations connected with tillage anch$@ort, a considerable group is used in operations
in permanent grassland, some work with front loaded are used in tending operations.

30

74

70

40

tractors]

30 73

20 15

10

M protective work w tha front loader mvworkaon grassland

HWiransport W oultivatirs

Fig. 4. Types of use of analysed tractors

Source: the author’s study
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Respondents in their questionnaires also indicetidria for the selection of a given tractor
brand. It turns out that there are several facdfecting this decision, of which the most impottan
include: the opinion on the servicing, sentimentdogiven brand, feedback from tests as well as
their price, as shown in Fig. 5.

40
35
MW service opinion
30
W brand loyalty
25
g W information from
© 20 Lests
g M price
s
W distance service
10
revIews
5

Fig. 5. Factors affecting the decision to purchegrécultural tractors

Source: the author’s study

An important role in the use of agricultural trastds played by their equipment. Among the
analysed tractors a majority (80%) was equippet ei¢ctrohydraulic regulation (EHR) of the lift,
while in 90% tractors additionally the lift may lmperated from the fender. While performing
operations on grassland, tending operations andiceillage operations it is necessary to use a
front lift (front three-point hitch), which 56% alyaed tractors are equipped with. A front power
take-off (PTO) is found in 40% tractors, a continsly variable transmission is found in 25%
tractors, while 60% tractors are equipped withftbat axle shock absorber.

manasing work on headlands 44%, | a4% ]
GPS
radar 31%
automatic Fitch SIS
ame-tized front axle 14%
contiucLsly var able transmission
drive PTO shaf: 44%, [ s53% ]
control the front Fitch -
front Fitch | 13%
chr eSS —

Fig. 6. Usefulness of attachments in agricultwadtors

Source: the author’s study
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The automatic hitch is found in 75% tractors, 50%ctors are equipped with the electronic
stability control system, the GPS is found in 2.8%gtors, while 40% tractors are equipped with
the the headland management system.As it may le\a@asin Fig. 6, attachments in most cases are
helpful and useful in the utilisation of tractoksigh practical usefulness was found for the GPS in
tractors (100%), a continuously variable transmiss{100%), three-point hitch fender control
(96%) and the EHR system (95%). In the opinionasfrfers the electronic stability control system
as well as the headland management system wetauteHal.

Farmers also evaluated the horsepower of theirtairsic considering engine horsepower,
towing power, fuel and engine oil consumption. Exeghorsepower in 68% cases was evaluated as
very good and 81% tractors received positive opigitn terms of their engine oil consumption.
Diesel consumption was evaluated as the worst pteamwith 47% users being dissatisfied with
fuel consumption levels (Fig. 7).

Q0% 4

81%

B0

CIEINC ROWCT pulling power fucl consumption ol consumption

Fig. 7. Evaluation of tractor power units

Source: the author’s study
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Fig. 8. Evaluation of conventional drive gearsrattors

Source: the author’s study
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Farmers also evaluated the drive gear. Out ofé@fidrs 30 were equipped with a continuously
variable transmission, while the others had corigaat transmissions. The continuously variable
transmission was used in tractors with power o\&fr HHP. Respondents evaluated the mechanical
transmission in terms of turning, changes in irdlinl transmission ratios and the position of the
gear change lever (Fig. 8).

Continuously variable transmissions were found ntractors. Analysis showed that they are
very easily to operate, which was confirmed byraBpondents. The respondents evaluated the
position of the speed lever, the cruise controkcfiom, and driving in the mode of speed change
using the accelerator pedal. Results are presanted. 9.

160% 1000
88%
30%
80% 7907
70% Gd¥a
60% M wrong
50% M average
404
280 M zood
30%
20% M very pood
20% - 2
10% 7 - oA 0%0°
0% i T
cruise control  driving under  location lever case of
the gas pedal speed gearbox

Fig. 9. Evaluation of continuously variable drivartsmissions in tractors

Source: the author’s study

The hydraulic system is of great importance in dlesign of an agricultural tractor. Farmers
evaluated the external hydraulic sysem as wellhasfiiont and rear three-point hitch. Analysed
tractors differed in their hydraulic system contr8bme of them had a mechanical control system
(67% tractors), while the others had an electrotwtit system (33% tractors). In the opinion of
users the lifting capacity of the rear lift is ubyaufficient, in contrast to the lifting capacibf the
front lift, which almost 50% respondents evaluasdiery poor (Fig. 10).

When analysing the tractor equipment we have taiden its cabin as well. Its ergonomics and
comfort of use make it possible to perform operatiwhile not experiencing excessive fatigue. All
the 80 analysed tractors were equipped with aiditimming, heating, cabin lights, external warning
lights, additional external lights, the shock absmice system, blinds for the windshield, lockers
and a steering joystick. A CD player and a radisemeund in 90% analysed tractors, while 80%
tractors had a passenger seat.

In farmers opinion, important elements of the wactabin equipment are: air-conditioning and
heating (95% respondents) and external warningdi¢@1% respondents). Heated mirrors and a
camera were considered least useful (Fig. 11).
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Fig. 10. Evaluation of the hydraulic system an@#apoint hitch in tractors

Source: the author’s study
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Fig. 11. Usefulness of tractor cabin equipment

Source: the author’s study

Moreover, the position of steering elements, Idijband intuitive operation of control panels,
the ergonomic character of the driver’s seat, cdimishing and comfortable working conditions
were also important. Opinions of the respondenteeming the ergonomic aspects are presented in
Fig. 12.
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Fig. 12. Evaluation of ergonomic aspects of tracadin equipments

Source: the author’s study

Operation of agricultural tractors is connectedhwiheir routine maintenance. Due to its
frequency daily operation of an agricultural tradsa time-intensive activity. Thus it is importan
for operating fluid filler holes and other traclements requiring daily maintenance to be located
ergonomically. Respondents in their questionnagsgeessed their opinions on the location of the
fuel filler hole, operations during routine mainder as well as the fuel tank capacity. An
insufficient fuel tank capacity may result in agri@ased frequency of routine maintenance, while in
a small number of cases tractors have to be refliélice or even three times a day. Results for
these eveluated elements are given in Fig. 13.
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Fig. 13. Evaluation of routine maintenance of wast

Source: the author’s study
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Respondents also presented their overall opiniongheir tractors, with most respondents (as
many as 68%) having a very good opinion on theictor, 25% having a good opinion, while 8%
had a moderate opinion on their tractors. The nedpots also answered the question whether in the
future they would like to buy the same tractor draztor of the same brand. Results are presented
in Fig. 14.

100% 54%
90%
s0%
70%

60%
50%
40%

M vyes

M no

30%
20%
10%

0%

purchase of the same tractor purchase tractor of the same
brand

Fig. 14. Preferences for future purchase of adract

Source: the author’s study

CONCLUSIONS
Conducted investigations and a comprehensive adpabfsthe results make it possible to

formulate the following conclusions:

1. A vast majority of users of analysed tractors haymsitive opinion on their machines, which
means that at the time of purchase they made a decdion and selected well the brand and
equipment for the tractor.

2. Thanks to their greater knowledge, users of adricall tractors consciously select equipment,
considering the need to purchase a machine withuedely selected technical and operating
parameters. A rationally selected machine pool mdll be an excessive financial burden for
the farm, thus promoting its development.

3. Users of agricultural tractors increasingly oftecuds on the comfort, safety and ergonomics,
which may reduce the number of accidents on farms.
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Marek Tabert®

PRODUCTION ORGANISATION SYSTEMS IN FURNITURE INDUSTRY
ENTERPRISES

Abstract: This paper presents production organisation systapplied in furniture industry
enterprises along with diagrams describing theierafion. Analyses were conducted on six
furniture industry enterprises differing in term$ the number of employees and the type of
manufactured products. Companies were selectedrfalyses on a random basis. The dominant
production organisation systems were identifiededasn interviews with sales and planning
department employees, thus providing detailed chariatics of these systems. This study shows
that all four business models (ETO, MTO, ATO, MT&¥ applied in furniture industry. It was
observed that the type of the adopted business Inmateto a considerable degree connected with
the type of manufactured products.

Key words: furniture industry, engineering to order, makeotder, assembler to order, make
to stock, decoupling point

INTRODUCTION

Furniture industry enterprises face strong compatitwithin this sector. We may observe
constant pressure to reduce production costs aiscédspof manufactured products. Demand for
offered products fluctuates rapidly. The rangerodpicts has to be continuously supplemented with
new offers and varied modifications. Due to therdasing volumes of orders at the simultaneous
greater frequency of their placement products armnufactured in smaller batches. Such
requirements posed by the demand cause increaseldigtion costs. Faced with these market
conditions enterprises adopt various business reoftel their production systems in order to
facilitate their optimal operation.

The aim of this paper is to present production oiggtion systems (manufacturing systems)
applied in furniture enterprises and to presengrdians characterising their operation. Analyses
were conducted on six furniture industry entergidiéfering in terms of the number of employees
and the type of manufactured products. Enterprisesanalyses were selected at random. The
dominant production organisation systems were ifledtbased on interviews with sales and
planning department staff, thus providing theiradletl characteristics.

BASIC CHARACTERISTICS OF MANUFACTURING SYSTEMS

Four basic production organisation systems areindigished in literature on the subject
[Jagdev 2004, Palucha 2012, Matusek 2013, Palugh&]2Engineering to Order (ETO), Make to
Order (MTO), Assemble to Order (ATO) and Make tockt (MTS). These systems are used by
enterprises most typically in various modificatipnadapted to the specific character of
manufactured products and the requirements of grofipustomers, which have a significant effect
on the final form of these systems. The systems almlergo modifications in time. They are
successively adapted to changing market conditeoms technological capacity to manufacture
them. The basic trend for these changes is to &hift the Make to Stock towards Engineering to
Order system. This results in an increasing cusatioin of manufactured products.

The most frequently applied system is Making to @rd his system is sometimes combined
with one of the other systems. Combined systemsappdied e.g. when the number of orders in
some planning periods is insufficient in relatiam production capacity or seasonally reduced

2 poznan University of Life Sciences, Departmentoafi&mics and Wood Industry Management, ul. Wojsiskiego
38/42, 60-627 Pozrmia Poland; tel. +48 61 848 74 26, fax: +48 61 8482@t e-mail address: mtabert@up.poznan.pl
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demand is experienced. Then periodically the Mak8tbck system is implemented in relation to
all or certain groups of products.

Engineering to Order (ETO) is based on the design of products developgdthe
manufacturer as ordered by a customer. The custorders the manufacturer to prepare a design
of products in accordance with specified requiretmiemd to manufacture them. In this way the
most individualised, customised products are predustrictly adapted to the needs of a specific
customer. Manufacturing is executed in piece orllssgale production systems and it is frequently
connected with the service of product assemblgpdations indicated by the customers.

Making to Order (MTO) consists in the manufacture of products del# by the ordering
party from an offer (catalogue) previously prepapgdhe enterprise. The products may be offered
in various finishing variants. Customers generallg given a choice of products from among the
designs presented in the offer. However, in thes aafslarger orders typically modifications of
product finishing following customers’ specificatdare available.

Assembly to order(ATO) is a combination of two systems: Make tocktand Engineering to
Order. In the first stage of manufacturing elemeatsl potentially also subassemblies and
assemblies are produced based on the forecasteandefor finished products and the levels of
stocks for parts of finished products in warehous$esthe second stage of manufacturing parts
collected from warehouses are assembled and fuohisbethe form of finished products. The
manufacturing process in the second stage isteitibased on orders, in which customers specify
configurations of finished products, assembled frpraviously manufactured from previously
produced parts and specify the finishing type faleoed products.

nNWIOIM—rrowUoCw
naTmMZO0O-HdnmCoO

%

- actions in the productic process directlv connected with orc

- actions of the production process not connectextitly with orders

C] - Customer Order Decoupling Point

ETO — Engineering to OrdeMTO — Making to OrderATO — Assembly to ordeMTS — Making
to Stock

Fig. 1. Customer Order Decoupling Point

Source: own study.
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Making to Stock (MTO) refers to production based on forecastedssaf products in future
planning periods. Manufactured products are traredeto the warehouse of finished products and
there they wait to be sent to prospective buyersst@ners may choose only from the types of
products and the quantities currently found in thvarehouse (or the showroom). This
manufacturing system is burdened with the greatiskt of inaccurately estimated production,
particularly in terms of its volume. The actual demd for specific products may be greater than the
manufactured quantity. In such a case the enterjoes customers and does not make money. In
an opposite case, when produced quantities ofingrtaducts exceed demand, the enterprise may
incur losses. Products manufactured in quantitiegeding the actual demand have to be sold at
reduced prices, so that the manufacturing costsa@vered at least partially. This manufacturing
system was common in the periods when market donditvere dictated by producers. At present
this system is most frequently found in enterpriassa supplementation of the other systems,
particularly Making to Order, and in the periodssefasonally reduced demand in order to utilise
production capacity more efficiently.

In the manufacturing process based on the discussesiness models of production
organisation we may distinguish the point sepagatintivities, which may be performed before
orders for products are placed, from activitiedgrened only after orders are placed by customers.
This point is referred to as the Customer OrderdDpling Point (CODP) or order penetration
point. Figure 1 presents the position of the Custo@rder Decoupling Point in the course of the
production process depending on the type of theufaaturing system.

Prior to this point we have actions, which are dio¢ctly dependent on orders and customers’
requirements specified there (the left-hand sidBigéire 1). Actions grouped on the left-hand side
of Figure 1 are performed based on the forecastedupt sales. This part of the production process
is based on the push mechanism — pushing manufaictproducts onto the market. Earlier
performance of actions in this part of the procéss,prior to the execution of orders, makes it
possible to reduce the lead time. Actions locatadthe right-hand side of the customer order
decoupling point are directly connected with custoshrequirements (the right-hand side of Figure
1). They influence the lead time by extending hisTpart of the production process operates based
on the pull mechanism, affecting manufactured petslbeing pulled by the market.

The smallest number of actions, which may be peréar prior to the execution of orders, is
found in the case of Engineering to Order. At thms time this system has the greatest number of
actions, which may be performed only after the akiea of orders is initiated. In turn, the greatest
number of actions, which may be made prior to thecation of orders, is found in the Make to
Stock system. This system has the smallest nunflbections, which may be performed only after
the execution of orders has been initiated.

The lowest manufacturing costs and the shortestrdehd times are found in the Make to
Stock system (MTS). At the same time this productgystem is characterised by the lowest
flexibility when adapting products to customers’queements. The highest consistency of
customers’ requirements with the manufactured rarigeroducts is observed in the Engineering to
Order system (ETO). At the same time, in that daad times are the longest and manufacturing
costs are highest.

Figure 2 presents positions of the Customer OrdszoDpling Point depending on the stage
(designing, procurement, material production, dtistion) for the information production cyéfe
and the type of production organisation.

29 We distinguish two types of manufacturing (prodte} cycles: the information production cycle ahd t
material production cycle. The former comprisesdtages of: designing, procurement, manufactunith a
distribution. The essence of this cycle is thatiations are connected wigrocessing of information and
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DESIGNING PROCUREMENT |> MANUFACTURE DISTRIBUTION

|;| - Customer Order Decounlina Pc

ETO - Engineering to OrdeMTO — Making to OrderATO — Assembly to ordeMTS — Making
to Stock

Fig. 2. The position of the Customer Order DecoypPoint in the information production cycle

Source: own study.

For the Engineering to Order manufacture systemQhstomer Order Decoupling Point is
found at the beginning of the cycle, at the stafjelesigning. The order penetration point for
Making to Order is situated before the stage otprement. In turn, in the Assembly to Order the
Customer Order Decoupling Point is located in thiddbe of the manufacturing stage — following
the manufacture of elements, subassemblies andhbkss, and before their final assembly. The
Customer Order Decoupling Point is located theh&st in the information production cycle for the
Make to Stock system, i.e. after the stage of naatufe and before the stage of distribution.

CHARACTERISTICS OF PRODUCTION ORGANISATION APLIED I N FURNITURE
INDUSTRY ENTERPRISES

Two furniture enterprises applying the ETO manufeng system were analysed. The scheme
for the manufacturing system adopted in both tleesepanies is given in Fig. 3. The first analysed
enterprises specialised in manufacturing kitchemifure for private customers. In view of the
number of employees — approx. ten — it was clasbiid the group of small firms. The enterprise, as
arranged with an individual customer, preparedadtdtesign of kitchen interior fittings including
their visualisation, and after the design accemdncthe customer it manufactured all the required
elements and assembled them to the final form tdnb&lled. Customers could commission
installation of the manufactured products in théidated room or install them on their own. The
firm owners informed that a vast majority of custys ordered the turnkey kitchen furniture
installation service.

Both analysed enterprises used specialist softaigliag in furniture design and visualisation
of interior design, as well as costing and ordexceion software. Whenever possible, fittings were
configured using previously executed designs. Gusts were not charged visualisation costs.
After order prices were arranged with customers,dftder was accepted for execution and entered
in the master production schedule. From that moraéinthanges to the design were charged as
additional costs to the customers. Next specifiacstiral and production designs were prepared

materials required for the manufacture of produtie latter cycle is limited only to actions, dwiwhich
materials for the manufacture of products are msea. Distinguishing both these cycle types refess
broader definition of the production cycle — thioimation manufacturing cycle, and a narrower sente
material manufacturing cycle [por. Durlik 2007, #a2011, Grandys 2013, Tabert 2015].
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using CAD (Computer Aided Design) software with kegon procedures for Bill of Materials Or
Product Structure (BOM).

INITIAL ORDER —
SPECIFICATION OF
CUSTOMERS’ REQUIREMENTS

v

CONFIGURING THE PRODUCT,
DEVELOPMENT OF
STRUCTURAL DESIGN

v

DEVELOPMENT OF
ENGINEERING
DOCUMENTATION

v

COSTING and SPECIFICATION
OF PRICE

v

FINAL ACCEPTANCE OF ORDER
AND INCORPORATION IN
MASTER PRODUCTION

SCHEDULE MANUFACTURING COMPILATION OF
3 OF ELEMENTS [P ELEMENTS, ASSEMBLY

INSTALLATION
OF PRODUCTS

A 4

CAD DESIGN, BOM EXPLOSION, :
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Fig. 3. A scheme of the Engineering to Order prddacsystem

Source: own study

The small enterprise was equipped with universalogs with a low degree of specialisation.
Production was only executed in the piece or noeetliline mode. A more complex situation was
found in the large enterprise, in which next tovensal devices automated production lines were
also found. This was connected with the fact that énterprise almost solely accepted orders for
large and very large facilities, for which frequgra considerable number of identical products.(e.g
chairs) were commissioned. They could be manufadtim the series production system in direct
lines. The large enterprise had a well-organisesigdedepartment and the marketing department.

In the small company a design was prepared by maigidual — the co-owner. There was no
marketing department. Information on the compang &s products could be collected from the
website and from a catalogue with photographs efipusly executed kitchen fittings designs.
Orders for materials required for manufacturing evglaced only after the completion of the
designing stage. Input warehouses of the large aagngtored only typical, most commonly used
assortments of materials, in relatively small qiteas, except for plywood and beech sawn timber.
Production-in-progress warehouses for the storagecampilation of parts prior to assembly and
finishing were larger.
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Production in the Make to Order (MTO) system isceted based on the trade offer prepared
by the manufacturer. The trade offer refers to tao§g@roducts (assortment), which the company
may manufacture based on the previously preparadttstal and technical documentation.
Moreover, firms typically have mastered the manwwfacg process for products on offer. This type
of manufacturing was analysed based on two fumiénterprises specialising in the manufacture of
cabinet furniture and garden furniture. Both comeawere medium-sized enterprises due to the
number of their employees and turnover volume. pheducer of cabinet furniture employed
approx. eighty people, while garden furniture mawtirer — around sixty employees. The scheme
of the Make to Order system is given in Figure 4.

ORDER BASED ON THE
PRODUCER’S OFFER

q----

CONFIGURATION OF
PRODUCTS

A 4 +

PLANNING OF PRODUCT _
MANUFACTURE X
\ 4
ORDERING OF MATERIALS P ASSEMBLY OF
and RAW MATERIALS PRODUCTS
1
v MANUFACTURING COMPILATION OF
OF ELEMENTS L ELEMENTS
PREPARATION and COPYING i
OF PRODUCTION ' \ 4
1
DOCUMENTATION oR ! SHIPMENT OF
——————— »  PRODUCTS

----p the variant of production

Fig. 4. A scheme of the Make to Order system baseithe trade offer

Source: own study.

Both companies had sales departments, which taskavacquire orders. Employees of these
departments were highly qualified and strongly meid by the incentive remuneration system.
The firms very actively participated in various #itions and fairs, both national and international
They had very well developed websites, containirteresive information on the manufactured
range of products. Potential customers were sdaatogales presenting manufactured products and
informing on granted certificates and medals wooampetitions. Both firms provided considerable
potential for the configuration of products basedumified subassemblies and assemblies finished
as specified by the customers. Execution of mosigds for new products was commissioned to
external designers.

Acquisition of orders was most frequently preced®d negotiations with customers. A
significant component of negotiated arrangements eamnected with the date of order execution,
since the current production capacity of the mactufgr had to be taken into consideration.
Establishment of the date of order execution wasvedent to its acceptance and incorporation in
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the master production plan of the enterprise. Tlha wias created based on the order of previously
placed orders and based on the orders groupedbinttuction series, composed of the same or
similar final execution dates. The planning anddpiciion organisation departments were supported
by specialist software. Input warehouses accumalilatdy those materials, which were consumed

in current manufacture. Due to the short supplyleasy@and good cooperation with suppliers no

stocks for longer time periods were created. Te@inéquipment was based mainly on typical

universal machine tools. Both enterprises alsorhadhanised production lines. Production was run
in the small- and medium-series, non-direct linstey in dedicated work centres. Some of the
products, particularly garden furniture, were deded to customers unassembled.

The third production organisation system is reférre as Assembly to Order (ATO). This
business model was analysed based on one mediech-gieiture enterprise, which employed
approx. one hundred workers. The firm specialisedhe manufacture of upholstered furniture,
mainly sofa beds, sofas, couches and armchairseftegprise had an extensive range of products.
The particularly varied and numerous offer concérdémensional variants and furniture finish
variants (colours, farbics, decorative elementbe $ales department employed qualified staff, who
had extensive contacts with contractors. Retaitestowere primary customers, from which
individual customers ordered furniture assembled finished in accordance with the arranged
specifications. The company had their own desigmadenent and also used services of external
designers.

The production process consisted of two separatentdogical stages: working of elements
and their preliminary assembly, and the final addgrof finished products. These two stages were
separated by the warehouse, in which stocks of exiesnand subassemblies for further assembly
were stored. The scheme of the Assembly to Ordaufaaturing system is presented in Fig. 5. For
the processing stage the manufacturing plan wastreanted based on the forecasted demand for
furniture and the level of stocks of parts in theduction-in-progress warehouse.

FORECASTED DEMAND FOR
PRODUCTS AND STOCKS IN THE

A

WAREHOUSE OF PARTS SALES ORDERS
v
MANUFACTURING PLAN FOR ¢
ELEMENTS
PRODUCTION
PLAN OF
PREPARATION and PRODUCTS
| | COPYING OF PRODUCTION *
DOCUMENTATION
MANUFACTURING WAREHOUSE ASSEMBLY OF
OFELEMENTS [®| OFPARTS [P PRODUCTS
T
ORDERING OF MATERIALS [ f v
Ly and RAW MATERIALS \ 4 ' A —
1
PRELIMINARY i PRODUCTS
ASSEMBLYOF [~~~ ---- 4
ELEMENTS

----p the variant of production

Fig. 5. A scheme of the manufacturing system tcetvause of parts — Assembly to order

Source: own study.
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For this part of the production process elementeweanufactured in the direct (straight) line
mode in large batches. Most of the manufacturinicgss was executed in production lines. In
warehouses of input materials large stocks wereuraatated (particularly particleboard and
fibreboard) to ensure smooth manufacturing.

For the second stage of the manufacturing protesproduction plan of finished products was
created on the basis of sales orders placed bysskdphis stage production was executed for a
specific customer. Dates of order execution weranged based on the length of the assembly cycle
of finished products. Production was non-direcgjipiece or small-batch. Finishing processes were
executed on manual and machine work stations. Tdrehwuse of finished products kept limited
stocks. Products were supplied mostly in the pantlgompletely assembled form depending on the
type of products and applied structural solutions.

The forth manufacturing system is the Made to Std'S) system of production to the
warehouse of finished products. This business madslobserved in an enterprise employing over
three hundred workers. A scheme of the Make tokSteenufacturing system is presented in Figure
6. The firm produced on a large scale simple, stehdcabinet furniture, with extensive
configuration options for sets of products. The afaoturing plan was prepared mainly based on
the forecasted demand for products and the levstaiks in the warehouse of finished products
and partly based on long-term contracts with domestd foreign contractors. Fluctuations in
demand for furniture was compensated for by an aateglevel of stocks in the warehouse of
finished products.

FORECASTED DEMAND FOR SALES
PRODUCTS AND STOCKS IN THE ORDERS
WAREHOUSE OF FINISHED
PRODUCTS

A

v

PRODUCTION PLAN OF
PRODUCTS

v

PREPARATION and
COPYING OF
PRODUCTION

DOCUMENTATION

MANUFACTURING
OF ELEMENTS

v WAREHOUSE

ORDERING OF COMPILATION OF OF FINISHED

o WAREHOUSE OF
> MATEFX%%&‘A”L"SRAW ELEMENTS Y ELEMENTS, PACKAGING H»  PRODUCTS

SHIPMENT OF
PRODUCTS

Fig. 6. A scheme of the Make to Stock system martufng to the warehouse of finished products
(MTS)

Source: own study.
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Large-lot production predominated. The entire paiidun process was planned as a direct-line
process, in which identical quantities of furnitwere manufactured in the same time periods. At
this stage of manufacturing products had no spebifiyers. Incoming orders were executed on an
on-going basis from the warehouses of finished peted Some manufactured products were
supplied based on schedules within long-term cotgraarranged in detail for shorter periods in
terms of their quantities.

The enterprise had large input warehouses anddenasile stocks of materials for production.
Technical facilities were predominantly automatedduoiction lines. The factory had no separate
design department. Design works were performed ifiméted scope within the production
organisation and control department. The comparppl@d only unassembled products. The
enterprise had a large warehouse of finished ptsduith considerable stocks as well as their own
fleet of transport vehicles.

CONCLUSIONS

Conducted analyses indicate that all the four lssirmodels (ETO, MTO, ATO, MTS) are
applied in furniture industry. It was observed ttta type of the business model to a considerable
degree was connected with the type of manufactoreducts.

The Engineering to Order manufacturing system wamd in the manufacture of kitchen
furniture installed at customers’ premises and &darniture, mainly chairs, which were supplied
as a component of larger interior design projeotsfécilities and buildings housing large events
(stadiums, concert halls, conference halls, efcglassical solution for the ETO system is piece or
small-scale production. Such manufacturing type @snd for the firm producing kitchen
furniture. In turn, the producer of frame furnituapplied a mixed type of production organisation.
The series and large-lot manufacturing was combimiglal piece or small-scale production within
one order. Such a solution differs from those dbedrin literature on the subject. The type of
manufacturing was determined by the type of custejria this case large business entities with
specific needs.

The Make to Order (MTO) system was applied in posds of conventional cabinet furniture
and garden furniture. The applied production orgginn system in two analysed enterprises did
not differ from the descriptions found in literadusn the subject. Selection of the production sgyste
for this type of products corresponds to currerdfgnences of buyers of such furniture. Strong
competition was observed together with a trend tdsvaeducing order volumes and considerable
variability in furniture finish. This may indicata shift in the production organisation system
towards the Finish to Order (FTO) system.

Assembly to order (ATO) was applied in the compamgnufacturing upholstered furniture.
The structure of such furniture is composed ofaane made from particleboard panels and wooden
strips. The frame is covered with elastic matersaish as bonell or zigzag springs and polyurethane
foam. The whole structure is finished with uphaigtiabric. Frames in the form of subassemblies
and their components may be manufactured in lage In contrast, the upholstery, particularly the
fabric, may be selected individually depending astomers’ orders. For upholstered furniture due
to their specific structure the Assemble to Ordgstesm is an appropriate solution. If customers’
orders are limited only to the selection of uphergtfabric, then the Finish to Order production
system is used.

The last analysed business model was the Makeotk Siystem. This model was observed in a
large enterprise producing standard cabinet fumimanufactured for self-assembly. Production
was the series and large-batch system. A charstiteféature here was an extensive offer single
pieces of furniture, which customers could choasé match creating customised sets adapted in
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terms of their functions and dimensions to indidbdneeds. Customers could not choose furniture
finish. This business model was well-adapted taype of manufactured furniture.
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Marek WieruszewsRP, Zbigniew Malinowski*, Wiodzimierz Popy¥
V ARIABLE ROOF TRUSS PRODUCTION EFFICIENCY

Abstract: Timber is commonly applied in building constracts due to its properties. It is also
used in roof trusses. It is chiefly applied asd@lbod in private constructions due to technoldgica
limitations in the processing of this materialislistill used in this form as a traditional constion.
The economic aspect, wide availability and easeprofcessing are its advantages over other
materials used in roof constructions. The studywshdhe influence of the quantitative and
dimensional structure of roof truss elements omlpection efficiency.

Key words: wood, roof, efficiency

INTRODUCTION

Wood is an organic renewable material with anigotrgproperties. It is a basic building
material in many constructions, including roof doastions. As a material which is commonly used
in roof truss constructions, it exhibits differgmoperties, depending on forces and the directfon o
fibres [Wajdzik 2000]. The roof truss is a struetwupporting the whole roof. There are two types
of timber structures used in construction. Carperapf trusses are chiefly used in urban and rural
residential buildings and in outbuildings with aximum span of 12 m. Engineered trusses are used
in halls, where the span may reach even 20 m. Deednomic reasons they are superseding metal
and reinforced concrete constructions [Wajdzik 3000

The advantage of engineered trusses over carpgngyges is the fact that they use limited
amounts of timber. However, engineered trussesarenade at the construction site, but they are
prefabricated in specialised wood processing plants

There are different materials which can be usedrémf constructions. However, due to
economic reasons wood is one of the most importeterials used in buildings. Scots pifn{s
silvestrisL.) and Norway sprucePfcea abiesL.) are basic wood species used in constructions.
However, depending on one’s financial capacity,starttions can also be made from oak, larch or
poplar wood.

As results from numerous studies on pine and spwmed, which belong to the group of
major materials used in timber constructions, tiaengter and length of the knot area determine the
usefulness of material for construction. It is alediceable that density, comprehensive strength an
static bending are considerably correlated withubefulness of material for construction [Mydlarz,
Wieruszewski 2012].

Studies have proved that the strength correlatgsulting from the wood structure enables
control of its properties. It significantly affectie quality of an intermediate product and its
strength [Wieruszewski et al. 2012, Kozakiewiczzégek 2013]).

Mankowski, Krzosek & Mazurek [2000] proved high inhogemeity in the properties of wood
from the same base of raw materials. Simultaneotiséystudy confirmed that wood from Greater
Poland and Pomerania was characterised by theegtdaimogeneity of the property under analysis
[Mankowski et al. 2011].
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32 poznan University of Life Sciences, Departmentoafmics and Wood Industry Management, ul. Wojsiskiego
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At present modernised methods are being introducedcelerate the sorting process. One of
them is a machine sorting method, which does notagg timber. PN-EN 14081-1+A1:2016, PN-
EN 14081-2:2013, PN-EN 14081-3:2012

The dimensional structure of timber is an imporfamtblem in the acquisition of construction
assortments for roof truss elements. It determiinesise of material with adequate dimensional and
qualitative parameters and directly influencesdyiadexes and processing efficiency.

AIM AND METHODOLOGY

This study attempts to identify the determinants pobcessing efficiency based on the
parameters of variable qualitative and dimensistalcture of solid wood roof truss elements
acquired by sawing round wood.

The following tasks were performed to achieve tine af the study: percentage analysis of the
components of a selected roof truss, identifying ithfluence of the origin of wood material for
experimental processing and the influence of i@itative and dimensional structure by comparing
the results with the mean values of the yield ofarial sawn and production efficiency.

Korczewski, Krzysik & Szmit [1970] described a sesupling and stated that it was not only a
group of saws fixed to the head saw frame but alkiy sawing scheme, i.e. a scheme of acquiring
sawn material from round wood. The individual meth® much different from the group method.
Logs are sawn with one saw. During the cutting ess¢ after each kerf the log is moved towards
the saw or the saw is moved towards the log. Thst ingportant advantage of this method is free
selection of timber thickness, depending on thdityuaf wood uncovered after cutting with a saw.
It is particularly useful for valuable wood spegiesere it is difficult to estimate the log qualby
its external traits.

The technological efficiency of wood processingnidasic determinant of economic effects
[Hruzik et al. 2005]. Theég, index, expressed with natural units or as pergentes defined as the
ratio between the sum of the commodity value of mélproducts, chips and accompanying
products made from a particular material and thehmse cost of the material necessary for their
production.

g TVt Gy + IV, 4 3V, 2 G,
@) IV, = (C.+T,)

[source: Hruzik et al. 2045

100 [96]

where:

V,, — volume of products,

Cw — unit prices of products,

V, — volume of chips,

C, — contractual conversion price of chips,

V, — volume of accompanying products and sawdust,

C, — conversion price of accompanying products amdisat,
Vs — volume of raw material,

C; — contractual price of raw material,

T, — cost of transport of raw material.
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The basic criteria of efficiency are the cost oftenial to be processed and production
assortment. Following the aforementioned calcutaiesumptions, it is necessary to pay particular
attention to the price of raw material, which daély has the greatest share in the cost of
production of sawn materials. Costs of transpastaase this value. An increase in the distance of
deliveries made to the enterprise increases theatbwmst of raw material. It gives reasons to timi
the range and flexibility of wood purchase. Thesetdrs directly affect production profitability.

We made a qualitative and quantitative analysisigii-volume pinewood to be sawn into roof
truss elements. The total volume was about 1,000There were four quality classes: WAO, WBO,
WCO0 and WD and three thickness classes: 1,2 amtiefollowing percentage of the mass of high-
volume timber was observed in individual groupg(Hi-2).

WAD
rWBo
WO

Z ' WDD

Fig. 1. The percentage of pinewood quality classes

Source: the authors’ compilation based on data jated by the enterprise

Percentage [%]

Fig. 2. The percentage of pinewood thickness ctasse

Source: the authors’ compilation based on data jghed by the enterprise
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As results from the data, class WCO was the predamiquality group of raw material in
thickness classes 1 and 3. However, the wood psecgstem is not the same as the order in which
wood is delivered to the enterprise. Following thkes of logistics in consecutive orders for roof
truss, the enterprise orders wood of adequatetyuaid thickness so as to obtain logs of required
diameters and to saw them so as to achieve thestiglitput and best quality of main timber.

ANALYSIS OF RESULTS

The aim of the analysis is to show the percentdgedovidual roof truss components. We used
ten randomly selected orders for timber to be uisedof constructions. The total volume was about
126 nf. In order to verify the main constructional eletisecorrectly we did not include the demand
for timber for roof boarding or timber for laths caicounterlaths. Orders for roof constructions
included the following elements: rafters, purliosllars, wall plates, braces, posts, angle sttigs,
trimmers, ridge purlins, etc.

We verified the results for timber in all orders feady roof truss sets. Figure 3 shows the
percentage of individual roof truss componentgéraf collars, purlins, etc.).

r rafters

7 purlins

= wall plates
N collars

™ posts

Il ties

w braces

H corner rafters

% others

Fig. 3. The percentage of roof components

Source: the authors’ compilation based on data jated by the enterprise

As the chart shows, rafters were the main elen@rtse roof construction volume. They made
about 47% of the total volume of timber used. Th&tmost important elements were wall plates
(about 19%) and purlins (about 12% of the volumedeoed), which support rafters. They were
followed by collars (11%) and posts (about 4%), alshprevent the deformation of rafters by the
load. Ties and braces amounted to about 3% ofithiget construction — these elements support
purlins. The remaining 2% was covered by the coraptswhich depend on the roof design, i.e.
ridges, trimmers, eaves planks and ridge purlins.
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ANALYSIS OF EFFICIENCY
Constructional timber is a material with high reguients concerning quality and strength. It

directly translates to the material quality and elirsions. It is related with variable rates of miater

use if there is considerable diversity in the assent of constructional products from solid wood.
The main factor related with the quality of raw erél is its price. Figure 4 is an example of

variability in the prices of WCO pinewood, thickseslass 1 over nine months in 2015. The net

prices ranged from 240-278.5 zlotys péer(fig. 4).

\\\\»\L

!

price [zt/m3]

NG

h\

Fig. 4. Prices of WCO 1 pinewood in 2015

Source: the authors’ compilation based on data jated by the enterprise

As resulted from the questionnaire survey in themmise, in 2015 the average net purchase
price of WCO pinewood timber, thickness class 1 weB# zlotys per r (source: the

authors’compilation based on data provided by titerprise).
Simultaneously, as far as the price of high-voluwmod is concerned, the price of ready

constructional assortments from pinewood playsyarkée. Depending on the diameter and type of

assortment, prices create market conditions otipply of constructional products.
The literature provides information about mateeticiency in primary processing. Buchholz

(1968) and Hruzik (1995) describe the dependentsdam the classification of sawmill pinewood

and the economic calculation in the sawmill indystr
Due to variability in the indexes of production put and efficiency, it is necessary to analyse

this problem systematically.
If we take overall timber, which encompasses irtdlial elements of the roof construction, and

the average output, deducting the weight of accoryipg materials made in the production
process, we can calculate the average productfimieaty (Tables 1-2).
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Table 1. The average efficiency of pinewood proegssto constructional timber of less than 6 m

in length
Width | Rafters| Purling Wall plates Collars, posts, fies
[mm]
Ep [%]
>200 217 235 271 199
<200 204 221 255 187

Source: the authors’compilation based on data piediby the enterprises

If we take the diameter of an element and varidblgth into consideration, we will see
variation in the price of material. The longer thmension is and the more diversified the diameter
is, the higher the thickness of timber is and thghér its price is. These factors directly affdu t
diversification of efficiency, as can be seen ifbl€a 1 and 2.

Table 2. The average efficiency of pinewood proeegdsto constructional timber of more than 6 m

in length
m?,:? Rafters Purlins Wall plates Collars, posts, ties
Ep [%]
>200 199 216 250 183
<200 189 204 236 173

Source: the authors’compilation based on data petliby the enterprise

The results show that the increase in the ratizvde the dimensions of the cross section of
constructional products and material used causéatiza in the production efficiency, which tends
to decrease. Wall plates are characterised by thhest efficiency — there is considerable
processing output. If we take the length of a amtsional element as a determinant variable which
accounts for a specific change in the price of st and increase in the price of material, we
can see a decreasing efficiency in the amount p$tcoctional timber acquired, as compared with
the length range below 6 m.

SUMMARY
The research resulted in the following general nla®ns and conclusions:

1. Class WCO was found to be the predominant claskigf-volume wood used for the
production of roof truss elements.

2. The analysis of the share of individual thicknelesses showed that thickness classes 1
and 3 were predominant in most quality classes.

3. The analysis of roof truss orders revealed thatersfwere the main constructional
elements ordered, followed by wall plates, purénsl collars.

4. The quality of material is the main determinanttsfusefulness, whereas the price is the
main determinant of its efficiency. The ratio bedwethe product price and the material
price has enormous influence on production efficyeMhe higher the raw material quality
is, the higher the price of top quality ready assents is.
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5. ltis noticeable that by purchasing WCO wood anatigquate selection of final products it
is possible to reduce the financial outlay on raaterial and thus increase the economic
effects of processing.

6. The share of roof truss components ordered hasestignable influence on production
efficiency. The highest rates are generated inpttoeluction of purlins and wall plates,
while retaining the same quality criteria.
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