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The paper presents results of research performed for furniture industry. The present researching is
based on the comparison of the furniture industries for three ENP countries (Ukraine, Moldova and
Georgia) in the one hand and furniture industries of Poland and Austria from the other. In the process of
the researching authors of this paper: a) carried out analysis of the furniture industry development for the
period from 2008 to 2012 in researching countries on the base of absolute indexes; b) presented compar-
ative analysis for 2012 on the base of the main parameters for furniture industry of the mentioned above
countries on the base of relative indexes; c¢) identified regression model which determines dependence of
such very important value as turnover per capita in furniture industry from the following indexes - num-
ber of enterprises in furniture manufacturing per 1 mil inhabitants, average number of employees per en-
terprise in the national scale, GDP per capita, volume of the produced industrial round wood per capita,
volume of the produced fiberboard per 1000 persons, volume of the produced particleboard per 1000
persons. As a result on the base of the carried out researching it has been identified main challenges and
opportunities of the sustainable production for furniture industry in Eastern Europe.
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Introduction. Future sustainable development of the furniture industry in Eastern
Neighborhood Partnership countries, especially in such countries as Ukraine, Georgia
and Moldova is extremely important. There are at least a few reasons why it should
consider furniture manufacturing in these countries as such that deserves especial atten-
tion and additional researching:

e furniture industry is one of the most important consumer of such unique resource as forest [Os-
ses et al. 2013]and therefore development of this industry can offer a simple way to reduce the CO»
emissions that is the main cause of Climate Change, through the carbon storage effect of wood prod-
ucts and substitution effect of carbon-intensive materials;

e Ukraine, Georgia and Moldova have signed trade agreement with EU and have announced their
commitments to EU direction and nowadays economic development for these countries gains especial-
ly considerable value;

e there are some objective prerequisites in ENP countries for furniture industry development: they
hold sufficient forest resources [Kiyko 2009, Kiyko, Kiyko I. 2012, Gayda 2011-2015]; current level of
the furniture industry development is under average EU level and therefore needs considerable improv-
ing; there is constant internal demand for furniture pieces in these countries; comparing with some other
sub industries furniture manufacturing needs investments but in no such scale as others (for instance au-
tomobile industry or infrastructure development); the wood-based industries, emerging anew in post-
socialist economies, play a key role in regional development, as they could develop an even stronger im-
pact on regional production, employment and value adding on the basis of regional natural resources
simultaneously involving rich regional resource of highly qualified staff and using SMs potential;

e ENP countries hold considerable, yet less developed forest resources with a comparatively av-
erage lower land use pressure than in Western Europe [Kiyko O. 2009, Kiyko O., Kiyko I. 2012] and
the main point in this regard is the following - a constantly growing demand for wood raw materials in
European markets leads to higher raw material import and growing pressure on forests holding sub-
stantial, unexploited wood resources in neighbouring Eastern Europe. The main challenge here is to
support the development of sustainable management regimes of the abundant resource.

As a rule, for furniture industry development and perspectives evaluation it is us-
ing benchmarking approach [Hitka, Sirotiakova 2012, Smardzewski 2009] which allows

to determine current place in some hierarchy (regional, continental or whole world), in-
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dustrial network approach [Ratajczak-Mrozek, Herbe¢ 2014] or mathematical model
creation which allows to forecast some future directions for industry or economic sector
improving [Kiyko O., Kiyko I. 2012, Merkova et al.2012]. Each of these approaches has
some advantages and we can assume that combining them will give some positive syn-
ergetic effect for any researching.

Research methodology. The presented researching comprises three successive stages.

1. Evaluation of the furniture industry dynamic for five-year period beginning
from 2008 and finishing to 2012. Researching of the dynamics for the furniture industry
development was carried out only for four countries: Ukraine, Moldova, Georgia and
Poland. As the main parameters for any furniture industry identifying we used the
following absolute indexes: overall turnover; number of enterprises; number of employees.
Within the frameworks of the absolute indexes counting it was determine that level of the
2008 (the first year of the researching period) is equal to 100 %. The main aim of this stage
was an evaluation of the five-year period in regard to furniture manufacturing development
before and after world financial crises that was occurred in 2009-2010.

2. Comparative analysis of the furniture industry for five countries (Ukraine,
Moldova, Georgia, Poland and Austria). Within the frameworks of this analysis it was
used only the following relative indexes for 2012:

o turnover per enterprise in furniture manufacturing;

o turnover per employee in furniture manufacturing;

o number of furniture enterprises per 1 million inhabitants;
J average number of employees per furniture enterprise.

The main aim of this comparison was to identify some disadvantages of the furni-
ture industry in ENP countries.

3. Creation of the mathematical regression model for forecast making in re-
gard to furniture industry development. This stage included sample coefficient of the
correlation determining and regression equation receiving.

Sample coefficient of the correlation r was counted as shown in (1):

r:;m X) (Y y). o
(N -D-§.-§,
where: x and y are two random values between which sample coefficient of the correla-
tionwas counted; x and -y - two average samples; Syand Sy- two standard deviations.
As a regression equation it was used the first and the second degree polynomials.
Linear dependence it was presented as shown in (2):
y=b,+ Zk:bix,. + zk:bl.ux,.xu > (2)
i=1

iu=1

where: »,- free member; p, - factor’s coefficients; », - coefficientsfor fac-
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tor’sinteractions, moreover - 1£H.
Quadratic dependence it was presented as shown in (3)

y=b,+ ibixi + Zk:biuxixu + Zk:bﬁx2 3)
i=1 i=1

i,u=l
where: b, - coefficientsfor factorsin the second degree.

After verification of these two models linear dependence was chosen as an ade-
quate and more precise one. The accuracy ofthe modelwas determinedby means of such
parameter asthe sum of squared deviations of differences. In the case of linear model
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this sum was 1,4-10" and in the case of quadratic model this value was equal to 4-107,
The presented researching is based on the comparison of the furniture manufacturing in
three ENP countries (Ukraine, Moldova and Georgia) in the one hand and Polish and
Austrian furniture industries from the other. This “country choice” was motivated by the
following reasons:

e Ukraine, Moldova and Georgia are ones of the most important in economic terms representa-
tives of Eastern Partnership;

e Ukraine, Moldova and Georgia declare their commitments to the European way of develop-
ment and it is important to evaluate their “forest possibilities” at the beginning of this way;

e Austria has one of the most powerful forest sector in the Europe;

e Poland is a country which has passed the way from country of socialist camp to the one of the
EU leader;

e there are a lot of similarities between furniture sectors of Ukraine and Poland;

e there are some similarities between forest sectors of Moldova and Georgia.

Results and discussion. Analysis of the furniture industry development carried

out on the base of absolute indexes. The main indexes of the furniture industry devel-

opment for researching countries are presented in table 1.

Tablel. Furniture industry development in Ukraine, Georgia, Moldova and Poland
for period from 2008 to 2012

Parameters/ Years 2008 2009 2010 2011 2012
Ukraine
Turnover, bil. UAH 5,4 3,9 49 6,2 7,2
Number of enterprises, units 1676 1700 5539 1512 1548
Number of employees, ths. persons 51,3 39,8 38,7 37,1 38,5
Moldova
Turnover, bil. MDL 0,64 0,55 0,61 0,72 0,69
Number of enterprises, units 225 275 327 362 370
Number of employees, ths. persons 3,6 3,3 3,5 2,5 2,7
Georgia
Turnover, mil. EUR 9,82 7,56 23,52 38,82 42,76
Number of enterprises, units 193 434 418 401 387
Number of employees, persons 885 1166 1513 2325 2650
Poland
Turnover, mil. PLN 26419 27724 25728 | 30182 | 28788
Number of enterprises, units 24980 24806 26488 | 26488 | 27047
Number of employees, ths. persons 153,1 151,0 144,9 144,3 138,6

The main goal of the comparison regarding furniture industry development for
four countries was evaluation of the post crises situation in these countries. In order to
analyze overall situation in furniture manufacturing it has been used such three parame-
ters as turnover (fig. 1), number of enterprises (fig. 2) and number of employees (fig. 3).

Considering 2008 level as 100 % it is interesting that in 2012 the largest increas-
ing of the turnover for furniture industry we had in Georgia (335 %) butfor other coun-
tries —much less (33 % in Ukraine, 8 % in Moldova and 9 % in Poland (fig. 1)). As it is
presented in fig. 2, considerable changes in regard to number of the furniture enterprises
for five years period was identified in Moldova (+ 64%) and in Georgia (+100%) while
in Ukraine and in Poland we cannot call these changes as considerable ones (+8% and -
8% respectively). Analyzing such very important for any industry index as number of
employees it can point out that excluding Georgia (+199 %) it can observe decreasing
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of this number in all other countries (- 25% in Ukraine; -25 % in Moldova; -10 % in
Moldova).
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Previous comparison carried out on the base of analysis of the dynamics of furni-
ture manufacturing for ENP countries (Ukraine, Moldova and Georgia) and EU member
(Poland) shows that:

e furniture industry of Georgia is the most dynamic manufacturing since for the five years period
from 2008 to 2012 increasing here was the following: 335 % in turnover terms; 100 % in number of
enterprises terms; 199 % in number of employee terms. It will be reasonable to explain such consider-
able and fast development by vital economic reforms in this country;

e furniture industry of Ukraine regarding it’s dynamics for five years period can be characterize
by the following features: 33% of the turnover increasing presents very weak growing, that can be
consider as an increasing within the frameworks of current inflation level; 18 % decreasing of the
number of enterprises and 25 % reducing of the number of employees indicate that furniture industry
of Ukraine is very weak branch of national economy and maybe the most suitable characteristic in this
regard is “unsustainable industry”;

e furniture industry of Moldova has a lot of similarities with furniture industry of Ukraine mentioned
in previous point but in reference to Moldova it is necessary to take into consideration poor forest recourses
of Moldova that exercises significant influence over the development of the furniture industry (0,05 billion
m® of overall timber stock in Moldova against 2 billion m? of overall timber stock in Ukraine);

e relatively constant parameters characterizing the Polish furniture industry, show that this indus-
try, in contradistinction to ENP countries, it can consider as more sustainable since even during the fi-
nancial crisis of 2008 it had no some sudden considerable reducing and negative changes.

In order to formulate final conclusion in regard to state of the furniture industry
we need to carry out some additional researching: to analyze for instance some other in-
dexes and factors and then to determine some mathematical relations.

Analysis of the furniture industry development carried out on the base of
relative indexes. As we can see in fig. 4, furniture enterprises in ENP countries and in
some EU countries are comparable since, for instance in Ukraine, turnover for average
company makes up 0,45 million EUR while in Poland this index is equal t00,26 million
EURper enterprise. At the first view it means that Ukrainian enterprise is more powerful
then Polish one but considering such index as turnover per one employee it turns out
that in average in ENP countries every employee produces much less furniture pieces in
money terms than in Poland and in Austria. This very interesting situation obviously has
some reason. In our opinion nowadays in Ukraine there are not so manyfurniture enter-
prisesthan in Poland (fig. 5). If to count number of the furniture enterprises per 1 million
of inhabitants it can observe that in Ukraine such number is 20 times less than in Po-
land. Additionally to previous information regarding turnover it is very useful to deter-
mine number of employees for average furniture enterprise in Ukraine, Moldova, Geor-
gia, Poland and Austria. As it shown in fig. 6, average Ukrainian furniture enterprise
employs 25 persons while in Moldova and Georgia this number makes up 7, in Austria
—9 and in Poland - 5.

There are two main ways of the furniture industry development — so-called Ger-
manand Italianways. According to the first of them it is necessary for succeeding in fur-
niture industry to develop this industry having not much but quite powerful furniture en-
terprises. The main advantage of such way is existence of medium-scale and large-scale
enterprises with possibility of expenditure reducing for providing of the competitive
price for furniture pieces. According to so-called Italian way of development in furni-
ture industry is provided by a lot of small and medium scale enterprises (sometimes
even it means micro scale enterprises) taking into consideration such positive factors as
strong competition and a wide variety of different furniture enterprises. According to
our analysis such EU countries as Poland and Austria and such ENP countries as Geor-
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gia and Moldova are moving considering their furniture industries in Italian direction
while Ukraine obviously has not defined its development path since there is not such
number like in Italy and such capacity like in Germany. In our opinion this is very
threatening economic situation.

B Turnover per enterprise in furniture manutacturing, mil. EUR/unit

Tumoverper employee in the furniture manufacturing, ths EUR/person

10,61
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Fig. 4. Turnover for furniture industry (2012)
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Fig. 5. Number of enterprises in furniture industry (2012)
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Fig. 6. Number of employees of the furniture enterprise (2012)
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Regression model. As input values for the regression model creation we used in-
dexes according to our reckoning mainly determine future development of the furniture
manufacturing (tables 2, 3).

Table 2. The main indexes (2012) that impact on the furniture industry development

Number of | Average . Annual
enterprises | number Fiberbord Particle | - turnover
LeTpriS GDP | Industrial board of the
in furni- of empl. per 1000 .
. per | roundwood per 1000 | furniture
ture manu- | per furni- . . person,
. fact. per 1 | ture en- capita | per capita, | 3 /1000 | Person, manufact.
Country / indexes | Tact : (US$) | m’/person m3/1000 | per per-
mil inhab- | terprise persons
itants pers/unit persons son,
EUR/pers.
X1 X2 X3 X4 Xs X6 Y
Nen Nemp Ge Ir | Y Py Tt
Ukraine 34 25 3873 0,17 6,61 35,18 15
Moldova 103 7 2046 0,01 0,00 0,01 12
Georgia 88 7 3528 0,02 0,00 0,23 5
Poland 708 5 12876 0,86 83,01 127,49 184
Austria 393 9 48342 1,60 93,75 281,25 391
Table 3. The Value of the coefficient of the sample correlation
Number of | Average Particle
epterprlses number GDP | Industrial Fiberbord | board
in furni- of empl. per 1000 per
. per | roundwood
ture manu- | per furni- capita | per canita person, 1000
Indexes fact. per 1 | ture en- (UpS$) Ir)n By efsor; m3/1000 | person,
mil inhab- | terprise p persons | m*/1000
itants pers/unit persons
X1 X2 X3 X4 Xs X6
Nen Nemp Ge | % F» Py
Value of the coefficient of the
sample correlation between input 0,65 10,26 0,97 1,00 0,93 0,99
value and annual turnover
of the furniture manufacturing

As a result of the data treatment, have been receivedequation of the regression (1)
for output value (annual turnover of the furniture manufacturing per person)determining

depending on the six independent input values (table 2):
Te =2,4-10°+0,003 Ney+0,0002 - Negp-0,0022-G+236,17-1,+7,8-107-Fp, +
+3,44-10° P, +0,025 Nen Nempt1,04- 107 Ny Ge-2,06- 106Ny I+
+6,27-10° Nen* Fpt4,71-10° Nep* Pp-0,0004° Nemp® Ge+9,38:107 Negp® It
+5,76-10° Nemp® Frt0,0002° Nemp® Pb-0,0002- G- 1,-0,0003 G- Fy+
+0,0001- G¢- P,+2.27-107- I, F,+1,08-10- I, P,+1,34:10- Fy,- Py, 4)
Using this equation it is very easy to forecast or to count possible turnover of the furniture
manufacturing per person in curtain country changing some of the input values. Changing values of
these indexes for our regression model we should take into account real economic conditions, real eco-
nomic prerequisites. Since today’s output index is too law, for instance, it will be very interesting to
forecast furniture turnover in Ukraine (table 4). As it presented in table 4, there are three input indexes
increasing of which leads to increasing of the output value.
These are industrial round wood per capita (increasing of this index on 10 % leads to increasing
of the annual furniture turnover per capita on 31 % - the biggest change), number of enterprises in fur-
niture industry and particle board manufacturing. Nature of these relations is an obvious and there is
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no doubt about it since actually furniture turnover depends first of all on quantity of wood resources,
furniture capacity (number of the furniture enterprises) and quantity of the main construction material
— particle board. At the same time, according our regression model, increasing of the number of em-
ployees at the average furniture enterprise in Ukraine we can consider as ineffective in economic terms
and therefore such that leads to possible reducing of furniture turnover.

Table 4. Change (the forecasted, according regression model, value) of the furniture

turnover per capita for Ukraine after increasin

of the input parameter on 10 %

Existent | Increased | Existent value Forecasted Icreasing
value of | on 10 % | of the output value of the of the
Name of index the value of parametr - output para- output
input index | the input | turnover per | metr - turnover | parametr,
(2012) value capita (2012) per capita %
Number of enterprises in furni-
ture manufacturing per 1 mil in- 33,6 37,4 15,0 17,6 17
habitants
Average number of employees
per enterprise in the national 24,9 27,4 15,0 12,5 -17
scale, persons/unit
Industrial rougld-wood per capita, 0.17 0.19 15.0 19.6 31
m”/person
Particle b3oard per 1000 person, 352 38.7 15.0 165 10
m>/1000-persons

In reference to influence of the GDP per capita in Ukraine there is some contradiction since on
the one hand — the richer person the more possibility for internal furniture producing but on the other
hand GDP increasing in such poor country as Ukraine not always leads to improving of the furniture
manufacturing because existents of a lot of other demands beside furniture buying in this case. Taking
into account this contradiction, determining of the GDP impact on the annual furniture turnover needs
supplementary, circumstantial researching. And finally, in regard to influence of the MDF producing —
according our model, furniture turnover dose not considerably depends on this input index maybe be-
cause fiber board, especially in Ukraine, we cannot consider as a main furniture construction material
like particle board for instance.

We can accept that in Ukraine will be possible, will be real to increase such three indexes as
volume of the harvested industrial round wood per capita, volume of the produced particle board per
1000 person and number of enterprises in furniture manufacturing per 1 million inhabitants. Concern-
ing industrial wood — we can increase this value on at least to 40 % since now in Ukraine harvests ap-
proximately 17 million m® of the wood resources per year using only 50 % from annual increment and
therefore 40 % increasing in this case will mean only 70 % usage of annual increment that agrees with
international rules. There are a few quite powerful enterprises in Ukraine that all together produce an-
nually 1,6 million m? of particleboards and what is more there is some possibility for increasing of ex-
isting volume in regard to particleboards manufacturing at least on 30 %.

Taking into account such two factors as new law in Ukraine according which it will be gradual-
ly implement prohibition of the round timber export (it can forecast some reactivation in furniture sec-
tor) and existing so-called “shadow” sector in furniture manufacturing which must be eliminate we can
assume there is real future prerequisite for number of the furniture enterprises increasing. According
our model (1) possible such future changing grounded in real economic prerequisites — increasing of
the volume of the harvested industrial roundwood per capita on 40% (from existing 0,17 m>to forecast-
ing 0,25m%), increasing of the volume of the produced particle board per 1000 person on 30% (from
existing 35 m® to forecasting 45 m?) and increasing of the number of enterprises in furniture manufac-
turing per 1 million inhabitants on 100 % (from existing 34 units to forecasting 68 units) will lead to
final increasing of furniture turnover approximately in 4 times (from existing 15 EUR/person to fore-
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casting 61 EUR/person). In our Ukrainian example values of such factors as average number of em-
ployees per enterprise in the national scale, GDP per capita and volume of the produced fibreboards
per 1000 person were unchangeable because of economic difficulties of such changing providing.

Conclusions. Based on the results given in article it is possible to formulate the following con-
clusions. Furniture industry of Georgia is the most dynamic manufacturing that we can explain by vital
economic reforms in this country. In return it can consider furniture industries of Ukraine and Moldova
as very weak and such that need considerable improving.

1. In contradistinction to ENP countries, it can characterize furniture industry of Poland as more
sustainable and more advanced branch (taking into account labor productivity, number of enterprises).

2. Number of the furniture enterprises per 1 million of inhabitants in ENP countries is much less
than in Poland and in order to change this unfavourable situation it is necessary to carry out considera-
ble improving in regard to availability of forest resources and ease of doing business.

3. It will be reasonable to consider furniture manufacturing in ENP countries as very perspective
ones taking into account all favourable factors such as forest resources, economic feasibility, regional
importance etc. and there are some indexes increasing which it is possible to step up development of
the furniture industry (timber harvesting, particle boards manufacturing, fiber boards manufacturing).

4. Economic growing of furniture manufacturing in ENP countries has some challenges in regard
to sustainable development since it does not into consideration environmental factors.
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Me0JieBa IPpOMHUCIOBICTH B KpaiHax CxiaHol €Bponu:
BUKJIMKH I MOKJIMBOCTI JJIS CTAJIOT0 PO3BUTKY

[IpencraBneHo pe3ynabTaTd NOCHiIKEHb, SIKI MPOBEACHI Uil MebaeBoi mpomucioBocTi. Jlo-
CiipKeHHsT 0a3yeThes Ha MOPIBHAHHI MeOJIEBOT IPOMHUCIOBOCTI it Tphox Kpain Cximuoro IlaptHep-
ctBa (Ykpaina, MonnoBa i ['py3is) 3 onHiel ctoponu i MebneBoi npomucioBocti [Tonbimi Ta ABCTpii 3
1HImoi. B mporieci gocmiKeHHsT aBTOPH TaHO1 CTaTTi: a) MPOBEIN aHaIi3 PO3BUTKY MEOJIEBOI MPOMU-
cioBocTi 3a nepion 3 2008 mo 2012 pik B kpaiHax, 10 AOCHIKYIOThCS, HA OCHOB1 a0COTIOTHUX ITOKa3-
HUKIB; 0) MpOBEIM MOPIBHAIbHUN aHami3 3a 2012 pik Ha OCHOBI OCHOBHHUX IapaMeTpiB st MeOJIeBOT
IPOMHCIIOBOCTI MEPEPaxOBaHUX BHIIE KpaiH HAa OCHOBI BIJHOCHUX MOKa3HHKIB; B)pO3poOWIM pe-
TpeciiiHy, siKa BU3HAYA€E 3aJICKHICTh TAKOTO YK€ BAXJIMBOTO MapameTpa, s’k 000poT Ha JyIly Hace-
JIeHHs B MEOJIeBId MPOMUCIIOBOCTI BIATAKMX IMOKA3HHUKIB - KUIBKICTh MIANPHEMCTB y BHUPOOHHIITBI
MeOmiB Ha 1 MiTBHOH JKUTENIB, CEPEIHE YHCIIO MPaIliBHUKIB HA MANPUEMCTBI B HaIlIOHAJTLHOMY Mac-
mtadi, BBII Ha nymy HaceneHHs, oOCsr BUpOOHUIITBA KPYIJIMX JicOMaTepiajiiB Ha AyIly HaceJIeHHS,
00csr BUPOOHMIITBA BOJIOKHUCTHX IUIUT cepeaHboi mubHOcTI HAa 1000 ocib, oOcsar BUpOOHHIITBA
cTpykkoBUXIUIUT Ha 1000 oci6. B pe3ynbrati mpoBeneHNX JOCHTIKEHb 11eHTH(HIKOBAaHO OCHOBHI IPO-
0JIeMH Ta MOXJIMBOCTI CTAJIOTO BUPOOHUIITBA JJ11 MeOJIEBOT MPOMHCIOBOCTI B CXiHIN €Bpori.

KarouoBi cioBa: mebneBa MpOMHUCIIOBICTh, MOPIBHSUIBHUI aHaii3, MOAENb perpecii, KpaiHu
C€ll.
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