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THE ANALYSIS OF ECONOMIC EFFICIENCY OF POST-CONSUMER
WOOD USE FOR PARTICLEBOARD MANUFACTURE
FOR LLC SWISSPAN LIMITED

Economic and ecological benefit from post-consumer wood use (PCW) is analyzed. The state
of a regional system of PCW management of Rivne region and also a local system of PCW use at LLC
SWISSPAN LIMITED are characterized. The importance of their reforming is determined as well.

The PCW potential depending on the amount of solid domestic waste (SDW) on the example of
its procurement in Rivne region is calculated. The necessity of PCW buying from population at a price
37.14 UAH/m? is proved. PCW use introducing in order to produce particleboards, especially at LLC
SWISSPAN LIMITED, is suggested. It is also calculated that the enterprise’s expenses for buying 1
m? of traditional timber are 97.97 UAH more than for buying PCW. Prepared PCW use within 100 km
area of the region is estimated to provide 9.4 percent of a yearly capacity of the enterprise.

PCW use in a necessary amount as addition to the main raw material for particleboard manu-
facture (60 percent) is demonstrated to represent 1408.76 UAH/year saving on the resource. An aver-
age annual income for one employee will be 32.54 thousand UAH. The amount of a yearly deduction
made by the enterprise to the off-budget social funds will attain 150 thousand UAH. 1% and 2" catego-
ries PCW use calculated for this region in amount of 10.07 thousand ton/year and suitable for parti-
cleboards is determined to save 32 thousand trees from cutting.

Keywords: wood, post-consumer wood, particleboards, solid domestic waste, PCW use analy-
sis, waste recycling, waste management, ecological and economic efficiency.

State of question. At the end of the 20™ century and in the beginning of the 21
century the problem of solid domestic and industrial waste became acute almost all over
the world [8]. It is caused by the rapid increase of the amount of wastes. The rate of
waste increasing is 3-4 times higher than the population growth rate. Thus the amount
of solid domestic and industrial waste directly depends on the level of population wel-
fare and solvency. The amount of solid domestic and industrial waste was predicted to
increase 4-5 times in the case of consumer ability increasing of the developing countries
population to the level of the developed countries population (countries of Europe, the
USA, and Japan etc.). Solid domestic waste (SDW) is a certain waste of the consump-
tion sphere that is produced in residential areas, organizations and institutions, trade es-
tablishments, waste of heating settings in dwelling houses, garbage from streets, con-
struction sites etc. Though a better definition for HDW is foodstuffs unsuitable for fur-
ther use, and domestic appliances thrown away by people [10-14].

Method of research. Human industrial and domestic activity is inevitably con-
nected with solid waste producing. Assimilation of solid waste lasts from tens to hun-
dreds of years, although liquid and gaseous waste is absorbed by the environment com-
paratively faster. For example, every year 1.5-1.7 billion tons of solid waste are accu-
mulated every year in Ukraine [11, 14]. The total amount of solid waste approximates
30 billion tons occupying more than 165,000 hectares (about 40 kg per each m? of the
area). It means that about 4 percent of the territory of Ukraine (that equals the territory
of the Ukrainian Carpathians) is occupied with trashcans, mining wastelands, landfills,
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and dumps poisoning the environment and sapping the health of our country’s citizens
[6, 7]. 19,406 tons of unacceptable waste have already been stored in Ukraine [14].
These substances are of greater danger as a source of contamination for soils, ground-

water, and people poisoning if being stored in a wrong way.
According to the research, there is about 300-400 kg of SDW per person per year
[11]. The structure of SDW content is given in Table 1.

Tablel. The structure and content of SDW [13]

Components Share, % Components Share, %
Paper 40 Wood [1, 2, 4, 9] 5
Food wastes 21 Rubber and leather 3
Glass 12 Textiles 2
Iron and its alloys 10 Aluminium 1.3
Plastics 5 Other materials 0.7

Rivne region is located in the Northwest of Ukraine, between 50°01° and 51°58°
north latitude and between 25°01° and 27°38” east longitude (Fig. 1).

Fig. 1. The diagram of PCW

collecting from the districts

of Rivne region for the LLC
SWISSPAN LIMITED

It occupies an area of 20.1 thousand square kilometers that is 3.3 percent of the
total territory of the country. The extent of the region from the north to the south is 215
kilometers; from the west to the east is 186 kilometers. The region borders on Byelorus-
sia in the north, Zhytomyr region in the east, Khmelnytskyi region in the south-east,
Ternopil region in the south, Lviv region in the south-west and Volyn region in the west
of Ukraine. The population of Rivne region is 1,151.7 million people (as of January 1,
2011). The city of Rivne is the centre of the region.

The enterprise is situated in the central part of Kostopil district of Rivne region
(western part of right-bank Polissya). It specializes in producing of wood particleboards
(WPB), laminated WPB, and table boards. It is one of the leading producers of laminated
WPB in Ukraine and the CIS. It produces the widest range of decors (more than 115) and
thicknesses (10, 16, 18, 22, 25, 28 mm). All the products are produced under the trade
mark Swisspan by Sorbes. A share of the brand SWISSPAN® is about a half of the
Ukranian market of laminated WPB. Holding leading positions in the market conditions
that grows 15-20 percent each year requires increasing of production and sale volume.
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Results of research. We calculate the quantity of SDW in Rivne region per year
from the data provided: Qspw = H*K, (1)
where: Qspw — the quantity of SDW per year, ton; H — size of population thousand peo-
ple; K — the quantity of SDW per person, ton.

Qspw = 1,151.7*%0.35 = 403.09 thousand tons.

According to the data calculated there is 403.09 thousand tons of SDW per year
in Rivne region.

The calculation of the quantity of raw material that belongs to PCW.

Qrcw = Qspw*P/100 , (2)
where: Qpcw — quantity of PCW per year, ton; Qspw — quantity of SDW per year, ton;
P — content of wood in the structure of SDW, percent (Table 1).

Qpcw=403.09*5/100 = 20.15 thousand tons.

The calculation of the quantity of raw material that belongs to 1 (PCW-I) and
II (PCW-II) [1-9]. The first category: post-consumer wood I (PCW-I). This is natural
and mechanically processed wood with insignificant contaminations by natural struts
(paraffin, ceresin, petrolatum, wax, mastic etc.), as well wood from natural calamities. It
presents 30 percent. The second category: post-consumer wood II (PCW-II). This is
processed wood and timber without any wood protecting substances and halogen organ-
ic links in coating. It presents 20 percent.

Qrcw @m = Qrcw *Pru/100, 3)
where: Qpcw ) — quantity of PCW of the first and second categories per year, ton;
Qrcw — quantity of PCW per year, ton; Py — percent of I (PCW-I) and II (PCW-II),
percent. Qpcw i) =20.15%50/100 = 10.07 thousand tons/year.

Correlation of available and necessary quantity of PCW per year.

Available PCW presents: Qrcw (a)= Qpew am /q 4)
where: Qpcw (a) — quantity of available PCW per year, m*; Qpcwanm — quantity of PCW
of the first and second categories per year, ton; q — average density of PCW, ton.

Qrcw (4= 10.07/0.7 = 14.38 thousand m* /year.

We calculate the necessary quantity of traditional and PCW [3, 4] for the enter-
prise LLC SWISSPAN LIMITED concerning the yearly program (548,666.6 thousand
UAH)I A yearly (PCW) — (S/P)*C*Kn ) (5)

Ayeartyry = (S/P)*K, (6)
where: A yealy (pcw) — quantity of available PCW per year, m*; S — amount of product
sold per year, thousand UAH; P — price for WPB per 1 m* thousand UAH; C — content
of PCW 1n a board (60 percent); K, — coefficient concerning the amount of necessary
raw material when producing 1 m® of WPB (1.6-1.7).

A yearly pew) = (548,666.6 / 3.68)*0.6*1.7 = 152.07 thousand m°,

Ayeartyy = (548,666.6 / 3.68)*1.7 = 253.46 thousand m’>.

The calculation of the WPB price per 1 m’

P =Py*N, (7)
where: P, — an average price of a board 2750x1830x16 (295 UAH/item), UAH; N —
number of boards in 1 m?(12.5 items).

P =295*%12.5=3 687.5 UAH.

The necessary quantity of PCW for a yearly program is 152.07 thousand m®/year,
available 14.38 thousand m*/year.
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The calculation of the cost of traditional raw material according to the project
variant. The price of the traditional raw material is 190-227 UAH/m’. Let’s take the av-
erage meaning — 200 UAH.

The cost of the traditional raw material for the program is

(253,460.1*200= 50,692.02 thousand UAH/year).

PCW sorting and delivery to the enterprise.

The calculation of expenses for PCW delivery to the enterprise.

A= QPCW *Pd 5 (8)
where P4 — price for PCW delivery 1 m?, UAH.

A =14.38%37.14 = 534.2 thousand UAH.

Concerning the average tariff on export of SDW to be 26 UAH/m? in 2011 [11],
we suggest cooperation to the communal enterprise in the PCW delivery, increasing the
tariff to 70 percent (26*%1.7 = 37.14 UAH/m’) taking into account the technological
losses at transportation. Calculation of the yearly salary.

7=C month.sal. *WHEM*X s (9)
where: C monthsal. — average monthly salary (2,712 UAH); W — number of workplaces,
person; M — number of months in a year; X — norm of deduction for social measures,
percent.

Z=2,712*12*12%1.384 = 540.47 thousand UAH.

The calculation of expenses for export of Il (PCW-111) and IV (PCW-1V) from the
enterprise. E= QPCW(IH, V) *T R (10)
where: Qpcwan, 1v) — quantity of PCW of the third and fourth categories, m?; T — tariff on
export of PCW of the third and fourth categories, UAH/m’.

E =14.38* 26.00 = 373.88 thousand UAH.

The calculation of the other expenses that are accepted 5 percent of labour pay-
ment fund including deduction: B = 540.47*0.05 = 18.69 thousand UAH.

Price on 1 m?® of PCW for the enterprise:

Pimsepcw)y=(A+Z+E+B)/Qpcwa) - (11)

P 1 m3@ecwy=(534.2 + 540.47 + 373.88 + 18.69)/14.38 = 102.03 UAH.

Saving on raw material per year:

D = (P 1 m3 ®ecwy— 200)* Qpcw (a) , (12)

D =(102.03 -200)*14.38 = — 1,408.76 thousand UAH.

Histogram of prices on traditional raw material and PCW (Fig. 2).

The calculation of the number of trees saved from cutting.

An average volume of a tree — 0.45 m’°.

T= Qpcw (A) /0.45 . (13)

T=14.38/0.45=31,956 items.

The number of trees saved from cutting is 31,956.

200,00
200,00
E 150 Fig. 2. Cost of tradi-
S 10000 1020° tional raw material
(TRM) and post-
2000 consumer wood
0,00 : (PCW) per Im?
TRM PCW
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Conclusions: The PCW use in order to produce wood-particleboards is suggested to incul-
cate after having analyzed in details the development of board materials, supplies of raw material
sources in Ukraine, and especially at LLC SWISSPAN LIMITED. The PCW use is calculated to pro-
vide 9.4 percent of the yearly capacity of the enterprise. PCW is decided to buy from population at a
price of 37.14 UAH/m? considering technological losses at transportation. It is also suggested to work
according to the principle of points of metal and used glass reception.

The PCW use is calculated to be economically efficient. The enterprise spends 97.97 UAH for
buying 1m? of traditional wood comparatively to PCW. The enterprise is proved to save 1,408,760
UAH per year when using PCW. The number of trees saved from cutting is 31,956, and 12 workplaces
are also created. An average yearly income for 1 employee is 32,540 UAH. The amount of the yearly de-
duction made by the enterprise to the off-budget social funds is 150,000 UAH. Economic indexes con-
cerning PCW use for LLC SWISSPAN LIMITED are provided in Table 2.

Table 2. Economic indexes concerning PCW use for LLC Swisspan Limited

Ne Indexes Value of units
1. | Saving on raw material per year 1,408,760 UAH
2. | Number of trees saved from cutting 31,956 trees

3. | Number of workplaces created 12 people

4. | Average yearly income for 1 employee 32,540 UAH

5. | Amount of yearly deduction made by the enterprise to the off-budget social funds 150,000 UAH

Thus, PCW use for producing WPB guarantees either economic or ecological in-
dexes. The PCW use is of the great importance for protecting the natural environment,
and at the same time it ensures a significant decrease of incoming raw material cost.

Conclusions and suggestions:

1. The problems of PCW management attract attention in modern conditions of eco-
logical and economic crisis. The problem of supplying woodworking enterprises with
raw material, especially for the particleboard manufacture, is becoming essential on the
background of new recycling and utilization technologies development of particular re-
source-valuable waste. Research reveals that PCW is first of all domestic waste in solid
modular condition, and PCW management is a combination of operations that can be
carried out toward it. The term ‘system of PCW management’ is coined in order to
study the process of PCW management and prove its functioning. The purpose of this
system existence is maximum recycling of produced and suitable for particular produc-
tion amount of PCW, i.e. supporting a proper level of ecological safety within its
measures.

2. Systems of PCW management are determined to be either technological or eco-
nomic ones. Considering this we suggest to classify them according to technological
and economic characteristics, taking into account organizational and ecological charac-
teristics as well. The researches have shown that the method of PCW burial constituting
5 percent of SDW is dominant in Ukraine and world practice as well. Payment for PCW
neutralizing i1s made at the place of its providing. Payment at the place of goods buying
that 1s used for post-consumer packaging has been started since 2001.

3. PCW rated capacity on the example of Rivne region enables to make a conclusion
concerning existing great possibilities for raising of the level of post-consumer re-
sources use through involvement of the amount of generated PCW into recycling. Fac-
tors of ecological, organizational and technical, financial and economic stability, which
tendencies to change allow to determine the type of development of a system, are sug-
gested to apply in order to characterize the level of development of PCW management
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system. The analysis of level of development of the local PCW management system for
particleboards producing at LLC SWISSPAN LIMITED that is made according to the
techniques suggested shows a progressive type of its development, and the necessity to
spread over other regions.

4. The concept for choice of variant of regional PCW management system forming
that includes algorithm of decision making concerning a choice of a variant of such sys-
tem forming and methodological criteria for implementing its separate stages, and also
conceptual approaches to necessary resources involvement is suggested on grounds of
research results. They are recommended to use for both individual subjects of PCW
management, and local and regional bodies of self-government, and state authorities
during strategy development. The ground of the investment strategy for creating regional
PCW management system for Rivne region is carried out in order to recycle resource-
valuable PCW categories. PCW recycling projects are commercially advantageous and
can be carried out through drawing in enterprises’ own money and credit resources. The
priority of investment variants within each direction isn’t changed with a transition from
individual subject’s level to the system level in general, but their system efficiency com-
pared to subject one increases because of additional economic and ecological effects ris-
ing. The use of suggested organizational economic mechanism of investment activity
stimulation for PCW management subjects on the regional level will promote effective
realization of the elaborated investment strategy. Financing with support of local au-
thorities, placing orders for their carrying out by means of tender, and realizing of pilot
schemes are suggested to apply for large scale projects. Projects for recycling and utili-
zation of resource-valuable PCW categories can be proved by means of improved strat-
egy — an informational model, and carried out by commercial institutions — wood-
working enterprises.
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AHaJi3 eKOHOMIYHOI e(DeKTHUBHOCTI BHUKOPUCTAHHS B)KUBAHOI AePEeBUHH IS
BHPOOHMITBA IePeBUHHO-CTPYKKOBUX ILIUT 1151 TOB «CBucnan Jlimiten»

[IpoanaiizoBaHO €KOHOMIYHY Ta €KOJOT0-€KOHOMIYHY BHUTOJY BiJ] BUKOPHCTAHHS BXKMBaHOI
nepesunan (BXX/I). [laHo XapakTepuCTUKY CTaHy perioHaibHOi cucteMu noBokeHHs 3 BXX]] PiBHeH-
ChKOI 00J1acTi Ta JIOKaIbHO1 cucTeMu MoxiauBoro Bukopuctanus BXKJ[ na TOB «Csucnan Jlimiteny,
BCTAaHOBJICHO HEOOXITHICTH iX (opmyBanHs. Po3paxoBano morenmian BXK]] y 3amexHOCTi BiJ Kijib-
kocTi TBepaux nmodyroBux BiaxoxdiB (TTIB) na mpuknazni 3arotisimi ii y PiBHeHCHKI# oOmacti. O0rpyH-
ToBaHo, o BXKJI HEOOXiNHO 3aKyIIATH y HAaceleHHs 3a LiHoIo 37,14 rpu/M>. 3amponoHOBaHO yHpO-
Bagutu BukopuctanHs BXKJ[ nns BuroroBnenHs aepeBuHHO-cTpyKKoBUX T (CII), 30kpema, Ha
TOB «Csucnan JlimiTen». PospaxosaHo, mo Ha 3aKymiBmo 1 M TpaauiiiHOT AepeBMHHU HigIpHEM-
CTBO Hece BUTpatu Ha 97,97 rpH. O6unbmii, Hixk Ha BX]I. ITigpaxoBaHo, 1110 BUKOPUCTAHHS I ATOTOBIIC-
Hoi BXK/ i3 100 kM 30HM naHoi ob6nacti 3a0e3neuntsh 9,4 % pidHOT MOTYXKHOCTI mianpueMcTBa. [Jose-
neHo, mo Bukopuctanas BXK]] y HeoOXigHIN KiJTBKOCTI, K A0JaTKa 10 OCHOBHOT CHPOBHHHU ISl BUPO-
oununrsa JICII (60 %), nacte ekoHomiro Ha pecypci 1408,76 tuc. rpH. B pik. CepeTHbOPIYHUN TOXi[T
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Ha OJJHOTO HaWHATOro poOiTHHKA cTaHOBUTHME 32,54 Tuc. rpH. Cyma piuHUX BipaxyBaHb, 3p00JIEHHX
MIIIPUEMCTBOM JI0 TT03a0I0/DKETHUX comiaibHuX (GoHAIB, csarHe 150 tuc. rpH. BeranoBneHo, 1mo BU-
xkopuctanHsa BXX/I mepmoi ta apyroi kareropii, po3paxoBaHoi [Jis J1aHOTO perioHy y kimbkocti 10,07
tuc. T/pik Ta npuaataoi ;s JICII, 36epesxe Bix BupyOyBaHHs 32 THC. ACPEB.

BucHoBkHM Ta npono3uuii:

1. Y cyuacHHX yMOBax €KOJIOTO-€KOHOMIYHOI KPH3H MPUBEPTAIOTH 10 ce0e yBary mpoOJieMH Io-
BojukeHHs1 3 BXK/I. Ha ¢oni po3BUTKY HOBHX TEXHOJIOTIH mepepoOsIeHHs Ta yTHUJIi3alii OKpeMHUX pe-
cypcHo-1iHHUX Bigxomi 1 BXX]I, B minomy, HaOyBae akTyaabHOCTI TpoOiemMa CHpOBUHHOTO 3a0e3Ie-
YEeHHs J1IepeBOOOPOOHUX MiMPUEMCTB, 30KpeMa, JUIsi BUPOOHUITBA TUIUT. JOCTiIPKEHHSIMH BCTaHOB-
aeno, mo BXX/[ — ue, B nmepiury depry, Bigxoau moOyTOBOTO CIIOKMBAHHSA Y TBEPAOMY arperaTHomMy
cTaHi, a moBo/pkeHHs 3 BXX/] — 1ie cykymnHicTh onepartiii, ki MO>KHa 311 ICHIOBaTH CTOCOBHO HUX.

2. Jnsa 3’sacyBanns mpouecy moBomkeHHs 3 BXK]] Ta oOrpyHTyBaHHS oro (yHKIIOHYBaHHS 3a-
MPOMIOHOBAHO TOHATTS ,,cUCTeMa MoBoKeHHs 3 BXX/[”. MeTow iCHYBaHHS TaKOi CUCTEMH € MaKCH-
MajbHEe TepepoOIeHHSI YTBOPEHOTO Ta MPHUAATHOTO JJIA MEBHUX BHPOOHHITB o0csary BXK]I, To6to
HiATPUMAaHHS HaJIS)KHOTO PIBHS €KOJIOT1YHOI Oe3mekH y i Mexax.

3. Bussneno, mo cuctemu moBomkeHHS 3 BXK]] € ogHOYacCHO TEXHOJIOTIYHUMH Ta €KOHOMIYHUMU
CHCTEeMaMH, Y 3B’SI3KY 3 UMM IMPOMOHYETHCS 3AIMCHIOBATH 1X KIacu(iKalliio 3a TEXHOJIOTIYHIMHU Ta KO-
HOMIYHHUMH XapaKTePUCTUKAMH, BPaXOBYIOUH TaKOXK OpPTaHi3alliiiHi Ta eKOJIOT14HI XapaKTePUCTUKH.

4. JlocmimKkeHHS MMOKa3aiH, 1110 B YKpaiHi, SK 1 y CBITOBii NpakTHIli, JOMiHY€E METOJ 3aXOPOHEHHS
BX]JI, sixka cranoButh 5 % Bim TIIB. Ommara mocnyr i3 3HemkomkeHHs BXK] 3milicHioeTbes Tie-
penyciM 3a micueM ix HagaHHs, a 3 2001 poky BIIPOBaIKEHO CXeMy OIIaTH 3a MiclieM HpuaOaHHs To-
BapiB, 110 3aCTOCOBYETHCS ISl BAKOPUCTAHOT TapH Ta yIakoBKH. Po3paxynkoBuii moreHimian BXK]] na
npukiaaai PiBHEHCHbKOI 007acTi 103BOJIsi€ 3pOOUTH BUCHOBOK IIPO HASBHICTh 3HAYHUX MOMJIMBOCTEH
MIBUIIECHHS PIBHS BUKOPHCTaHHS BTOPUHHHUX PECYPCIB Yepe3 3aly4eHHS 10 MEpPEepoOJICHHS 00CsTIB
yrBopenux BXXJI. lns XxapakTepuCTUKH piBHS PO3BUTKY CHCTeMH NoBOKeHHs 3 BXK]I npononyetbes
3aCTOCOBYBATH TMOKAa3HUKH E€KOJIOTIYHOI, OpraHi3aIliiHO-TeXHIYHOI Ta (DIHAHCOBO-EKOHOMIYHOI CTiH-
KOCTI, TeHJCHIII{ 3MIHU SKUX JTO3BOJISIOTH BCTAHOBUTHU THII PO3BUTKY CUCTEMH. AHAJII3 PiBHS PO3BUTKY
JoKaapHOT cuctemMu noBokeHHs 3 BXKJ[ ms mmmrHOro BupoOHUITBa Ha TOB «CBucnan Jlimiteny,
BUKOHAHUH 3a MPOIOHOBAHOIO METOAMKOIO, CBIUUTH MPO MPOTPECHUBHUN TUM ii pO3BUTKY Ta HEOO-
X1JTHICTB i1 PO3MOBCIOKEHHS Ha 1HII PET10HHU.

5. Ha ocHOBI pe3ynbTaTiB JOCTIIKEHb NMPONOHYETHCS KOHLEMIsI BHOOpPY BapiaHTy (hOpMyBaHHS
perioHaybHOT cucTemMu oBoKeHHS 3 BXK/I, 110 BKIIIOYAE anropuT™ IPUHHSATTS PIIICHHS 11010 BUOO-
py BapiaHTy ()OpMYBaHHs TaKOi CUCTEMHU Ta METOAWYHI 3aCaJM I110JI0 BUKOHAHHA HOr0 OKpeMHX eTa-
MiB, @ TAKOXK KOHIENTYaJIbHI MiIX0IN A0 3aTy4eHHs HEOOX1THUX ISl IOTO 1HBECTUIIIMHUX PECYPCIB.
BoHu pekoOMeHIYIOThCS /17151 BAKOPUCTAHHS SIK OKpEMHM Cy0’ekTaM cucteMu noBokeHHs 3 BXK/I, tak
1 MICIICBUM Ta PETIOHATBLHUM OpTaHaM CaMOBPSAYBAaHHS 1 JEp’KaBHOI BIaAM MiJ 4Yac PO3pOOICHHS
CBOE€1 1HBeCTHIIiIiHOI cTparerii. OOrpyHTYBaHHS 1HBECTHIIIHOI cTparerii (opMyBaHHS perioOHaIbHOI
cucreMu moBopkeHHs 3 BXK]] PiBHeHCBKOT 007acTi, BUKOHAHE JJI MepepoOIeHHs peCypCHO-IIIHHUX
kateropiit BXK/I. IIpoektu nepepobnenns BX/[ € komepuiiiHO BUTIAHUMU 1 MOKYTh pealli3yBaTHCA 13
3aJIy9CHHSIM BJIACHUX KOIITIB MIIMPUEMCTB Ta KPEAUTHUX pecypciB. [IpiopuTeTHICTh BapiaHTIB 1HBE-
CTYBaHHS y MeKaX KOXKHOT'O HallPSIMKY HE 3MIHIOETBCS 3 TIEPEX0/I0M BiJl PIBHA OKPEMOro cy0'ekTa 10
PIBHS CHCTEMH B LIJIOMY, aJIe IX CUCTEeMHa €(DEKTUBHICTh MOPIBHSIHO 13 CY0'€KTHOIO 3pOCTA€E Yepe3 BH-
HUKHEHHS JOJJaTKOBUX €KOHOMIYHOTO Ta €KOJOTIYHOTO €(EKTiB.

KuarouoBi cioBa: nepesuHa, BxxuBaHa jaepeBuna, JICII, TBepai moOyToBi BiIXoau, aHAII3 BU-
xkopuctanua BXX]I, mepepoOiieHHs BigXO0/iB, MOBOKEHHS 3 BiJIXOAaMH, €KOJIOT0-eKOHOMIYHA edek-
TUBHICTb.
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