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Abstract — The goal of this paper is to estimate the effects of of pollutants from combustion plants into ambient. a

pollution charges, ash handling and of the carbon idxide quota
trade on the competitiveness of natural gas, oil ske, peat and
wood chips in Estonia for 2010 and 2015.

The pollution charges and levels are calculated bed on the
Environmental Charges Act, and Regulations No 99/2004 and No
94/2004 of the Estonian Minister of the Environment.

The calculations show a considerable change in theost
competitiveness of fuels. Fuel related costs of tHessil fuels with
high CO, emission factors and other environmental impacts ay
be doubled.

Keywords — carbon dioxide, cost competitiveness, environmti
fees, fuel sources.

|. INTRODUCTION

This paper draws on the on-going study ‘Analysistioa
technical and economic consequences of renewaldeggn

based CHP systems in new areas with the loweretlluse
energy Regarding [1], emissions of sulphur dioxide, nitag

heat demand or after implementation of
conservation measures in the areas with older gl
within the project ‘Primary Energy Efficiency’, pér

Then, after an overview of pollution charge ratéise
pollution charge rates per one MWh of fuel energntent
are calculated. The next section describes thehasiling
costs of the observed fuels. Section VI provides
calculations of the COquota amount level per one MWh.
Section VIl provides calculation and analysis ofe th
impacts of pollution fees, ash handling and carbaxide
costs (environmental costs) on the competitiveradstuel
costs, as well as an analysis of the fuel-relatestsc of
different energy sources for the years 2010 ancb201

The last section provides conclusions and proposal
based on the calculation results and data setroptdvious
sections.

Il. PROCEDURE ANDMETHODS FORDETERMINING
EMISSIONS OFPOLLUTANTS FROM COMBUSTION PLANTS
INTO AMBIENT AIR

oxides, carbon oxide, volatile organic compoundslids
particles and heavy metals generated by combugtiamts

financed by Nordic Energy Research, which contelsuto and emitted into ambient air shall be determinedtioa
the effort of enhancing the primary energy effigg{fPEE) basis of direct measurements and/or calculationsthls
and reducing C@® emissions in the energy sector. Thedaper the determination of emissions of pollutastbased
objective of the referred study is to create a cotmp On calculations. This method takes into accountedgnt
program to estimate the economic and technicalibding combustion technologies, flue gas cleaning techgiek
with a view to building a CHP plant based on renelwa control devices as well as capacities to defineammssion
fuels in the Nordic/Baltic Sea Region countriesitgkinto ~factors of pollutants.
account local conditions. The novelty of the plaine To avoid the complexity of analysis arising from
computer program lies in the orientation to the emd0 different combinations of capacities, combustion
MW, distributed CHP units based on the existing distri technologies, fuel gas cleaning and control equigmi is
heating networks. assumed that:
The goal of the paper is to estimate the effects ofe the thermal capacity of combustion plants is beffv
pollution charges for emissions, ash handling ahdhe MW,
carbon dioxide quota trade on the competitivene$s o « the selected combustion technology provides the
different fossil and biofuels in Estonia. lowest emission level compared to all other
The competitiveness is determined by the comparégon combustion technologies mentioned in [1];
fuel related costs for different energy sourcestfm years  « the combustion plant is equipped with the most
2010 and 2015. Fuel related costs consist of fuiekpash effective control systems mentioned in [1];
handling costs and environmental fees, as well l&s t ., the combustion plant is equipped with the most

carbon dioxide quota price per one MWh of fuel eyer effective flue gas treatment technology mentioned i
content (based on lower calorific value). [1].

The paper is structured as follows: Section Il dibss
the procedure and methods for determining the eariss
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Emissions of carbon dioxide are calculated accardn
the method described in [2], thereby the carbonxide
emissions from biofuels equal zero.

Emission factors in kilograms per one MWh of fuel

energy content are calculated based on the methods
and

described in the above-mentioned regulations
assumptions. Calculation results are shown in Table

TABLE |
EMISSION FACTORS IN TONS PER ONMWh OF FUEL ENERGY CONTENT
FUELS
POLLUTANT Oil shale | Peat lg\l:;ural \C/Y]?:Sd
Carbon dioxide, C&® | 360 374 201 0
Sulphur dioxide, S© | 13.0 0.72 0 0
Nitrogen oxides, NQ | 0.54 1.08 0.22 0.36
Carbon monoxide, CO| 0.36 0.36 0.14 0.72
Particulate’ 3.60 0.29 0 0.25
\C/gﬁggeu;’:jggamc 432 0.36 0.014 0.17
Heavy metals 0.0039 0.00028 | 0.00 0.000104

= kg/MWhyq
2_ except for heavy metals and compounds of heavglse
3— except for mercaptans.

Pollution charge rates upon emission of pollutaints
ambient air are defined in [3]. Charge rates averguntil the
year 2015. The pollution charges per one ton ofupeoit for
the years 2010 and 2015 are shown in Table 1.

POLLUTION CHARGE RATES

2010
Volume 4
POLLUTION CHARGE RATES PER ONE TON OF POLLUTANT
EUR/t
POLLUTANT 2010 2015
Carbon dioxide, C® 2.0 2.0
Sulphur dioxide, S© 39.4 145.46
Nitrogen oxides, NQ 76.4 122.32
Carbon monoxide, CO 4.8 7.7
Particulates 39.4 146.16
oo oge |76
Heavy metals 1216 1278

! _ except for heavy metals and compounds of heavglse
2 except for mercaptans.

As shown in Table Il above, the pollution charges the

year 2015 in comparison to the year 2010 will iasee by
approximately three and a half times for parti@da@nd
sulphur dioxide emissions. A 1.5-fold increasessmated for

nitrogen oxides, carbon monoxide and volatile oigan
compounds. The pollution charge rates for carboride and
heavy metals will remain on the same level.

IV. POLLUTION CHARGE RATES PER ONBMWh OF FUEL
ENERGY CONTENT

The calculation of pollution charge rates per oné/iIMof

fuel energy content is based on the previouslyutaled data

set out in Sections Il and Il which describe thaission

factors per one MWh of fuel energy content andpbkution

charge rates, respectively. The results of calarlat are
shown in Table IlI.

TABLE Il
TABLE Ill
POLLUTION CHARGE RATES INEUR PER ONEMWh OF FUEL ENERGY CONTENT

FUELS
POLLUTANT Oil shale Peat Natural gas Wood chips

2010 2015 2010 2015 2010 2015 2010 2015
Carbon dioxide | 0.72 0.72 0.75 0.75 0.40 0.40 0 0
Sulphur dioxide | 0.51 1.90 0.028 0.10 0 0 0 0
Nitrogen oxides | 0.04 0.07 0.082 0.13 0.016 0.026 0.027 0.044
Carbon monoxide | 0.0017 0.0028 0.0017 0.0028 0.0007 0.0011 0.0034 0.0055
Particulates 0.14 0.53 0.011 0.04 0 0 0.010 0.037
l’g::g:)eu%%amc 0.33 0.53 0.027 0.04 0.0011 0.0018 0.013 0.021
Heavy metals 0.0048 0.0050 0.00034 0.00036 0 0.00013 0.00013
Total 175 3.75 0.90 1.07 0.42 0.43 0.054 0.11

! _ except for heavy metals and compounds of heavglsme

2_ except for mercaptans.

Table 11l shows that, at the present time, oil shiahs the
highest pollution charge rate per one MWh of fueemrgy
content. Combustion of oil shale implies pollutioharges
at the rate of about 1.75 EUR/MWh Due to high
emission factors, especially for sulphur dioxiderbon

dioxide and particulates, the expected pollutioarge rate
of oil shale will be twice as high and amount t@ab3.75
EUR/MWhy, by 2015.

The pollution charge rates of peat per one MWhudi f
energy content are estimated to be at the rate.®fa@d
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1.07 EUR/MWHh, for the years 2010 and 2015, «The average ash removal costs will be 65
respectively. EUR/t in 2015.
Natural gas has the lowest pollution charge rateqgne « The combustion plant is equipped with the dry
MWh of fuel energy content in comparison to othesdil ash removing system.
fuels observed. The total charge rate is formednipaof The ash handling costs per one MWh of fuel energy

carbon dioxide emissions which make up 95% of titalt content for the years 2010 and 2015 have been ledécl
Due to a stable carbon dioxide charge rate for ybars on the basis of the above-mentioned informatione Th
2010 and 2015, the increase in the overall poliutibarges results are shown in Table IV.

is negligible. Pollution charge rates per one MWhfuel

energy content are estimated to be at the rate4# @nd TABLE IV
0.43 EU R/Mwhuell respective|y_ ASH HANDLING COSTS INEUR PER ONEMWh OF FUEL ENERGY CONTENT
The approved pollution charge rates applied undil® FOR THE YEARS2010AND 2015
and the emission factors determine the wood chips’ FUELS YEAR
pollution charge rate per one MWh of fuel energytemt 2010 2015
to rise by approximately two times. In spite of eative Oil shale 8.8 12.7
increase, the total estimated charge rate per oWiéhNof Peat 0.68 0.98
fuel energy conte_nt will be four times lower comparto Wood chips 0.19 0.27
natural gas, ten times lower compared to peat antn3es
Natural gas 0 0

lower compared to oil shale in 2015. Charge ratéd w
comprise 0.11 EUR per one MWh of fuel energy cohten

VI. CARBON DIOXIDE QUOTA

V. ASH HANDLING The CQ quota trade is a symbiosis of power engineering
and the financial world, which is important for a&hergy
producers and other industries involved in the quodde.

. fuel ash content: In the current situation, the GQuota trade rules assume

. percentage of ash to be handled by the aéHat a combustion plant is not obliged to buy olt €90,
removing system: guotas if the C@® emissions do not exceed the allocated

« water content in ash which determines the ﬁnaqua_ntity. . .
weight of ash to be disposed of Since the quota trade rules for phase Il which aply

In the case of wet ash removing technology, theasét after t_he year 2012 are not yet distinctly clearisiquite
density is much higher than in the case of impletingrihe complicated to forecast the GQ@uota price. In general,

Ash handling costs for the fuels described in thégper
depend on:

dry ash removing technology (ash removal costs are phase Ill means a cancellation or a significanumiﬂm in_
higher). Unburned fuel particles in ash can caireeif the CQ quotas allocated to EU countries and putting into
landfill or in other ash storage place. If ash it\fremoved operation a general exchange for trading in,@@otas.

by wet ash removal technology) then the self igmitiisks Regarding [5], if CQ trading will be prolonged after
are significantly reduced. Besides, in the caseeatfash 2012, the C@quota price level could be in the range of 20
removal, there is no dust in the air and ash isagsicold to 35 EURI/t.

— that contributes to a longer service life of #guipment. The CQ quota amount levels per one MWh of fuel

The ash handling cost calculations are based @n thnergy content are calculated and shown in Table V.
following assumptions.

«Regarding the information obtained from the TABLE V
0|| Sha|e mining Companﬁesti Energia THE CO, QUOTA AMOUNT LEVELS PER ONEMWh OF FUEL ENERGY
Kaevandused Ltdthe average ash content CONTERT
of oil shale is 45% and the average calorific FUELS CO; QUOTA PRICE
value of energy oil shale is 2.3 MWh!t. 20 EUR/t 35 EUR/t
«The ash content of peat is 5%. The average Oil shale 7.2 12.6
calorific value is 3.3 MWh/t. [4] Peat 75 13.1
«The ash _content of_wood chips is 1% with the Natural gas 10 70
calorific value being 2.4 MWh/t. Wood chips 0 0

«Natural gas based combustion does not emit
any ash.

«Regarding the information obtained from The CQ quota amount level per one Mwh is

different landfill owners, the average ashproportional to a fuel-specific COemission factor. Thus
removal costs (ash tr,ansportation to éhe CQ quota amount level per one MWh of oil shale or

landfill and storing) is 45 EURVt for the yearpeat is almost twice as high as the respective evalfi
2010 natural gas.
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Fig. 1. Environmental costs per one MWh of fuedrgry content for the years 2010 and 2015.

VII. IMPACT OF POLLUTION FEE ASH HANDLING AND CARBON
DIOXIDE COSTS(ENVIRONMENTAL COSTS ON THE FUEL COST
COMPETITIVENESS

A. Environmental costs for the years 2010 and 2015
The costs per one MWh of fuel energy content ferytbars

The comparison of fuel related costs for the y@&®) and
2015 enables one to forecast the general trend$ueh
competitiveness for the near future.

The comparison is based on the assumption thafule
price is stable. The change in fuel related casisduced by
environmental costs.

The fuel prices taken as a basis for the calculatiare as

2010 and 2015 described in Sections IV, V and W arfollows:

summarized in Fig. 1.

Oil shale has the highest environmental costs (10.6 the current average purchasing price for one of the
EUR/MWhfuel) in 2010 as well as the largest absolut

increase in the costs per one MWh of fuel energyteatt for
2015. The increase will comprise 13.1-18.5 EUR/Mffél
depending on the assumed {fdiota price scenarios.

The environmental costs of peat and wood chipsttier
year 2010 are estimated to be below 2 EUR/NMWHhhe
environmental costs of wood chips will change indigantly
by 2015. At the same time, due to a high carborxide
emission factor, the environmental costs of pedithve 5-8.5
times higher and amount to 9.5-15.1 EUR/MW/h

In spite of a relative 10-18-fold increase in
environmental costs of natural gas from 0.4 EUR/MW1Io
4.5-7.5 EUR/MWh, (depending on the assumed L£quota

the

« Price of oil shale — 4.6 EUR/MWHh. The proposed price is

Estonian largest oil shale consumers Eesti Ené8i{6].
« Price of peat — 11.7 EUR/MW}h. The proposed price is

based on the average peat price levels obtained fro

Tootsi Turvas AS, the biggest peat milling and ekpg
enterprise in Estonia.

«Price of wood chips — 12.8 EUR/MWk The proposed
price is based on the latest data published b¥gtenian
Institute of Economic Research in their web basecep
information systerfi’].

« Natural gas — 28 EUR/MWh,. The proposed price is an
average price of the latest data published by sSizdi
Estonia [8].

The calculation results are presented in Tablesvvall as

price scenarios), the environmental costs for teary 2010 shown in Fig. 2.

and 2015 as well as the absolute increase in enwieatal
costs are the lowest in comparison to other fofisdls
observed.

B. Effect of environmental costs on the fuel relatestisoper one
MWh of fuel energy content

Fuel related costs contain both the fuel purchastsdfuel
price) and the environmental costs, which were idamsd in
the previous section.

The calculation results reveal that the proposedease in
environmental costs will change the alignment otés in the
cost competitiveness of fuel sources considerably.

At present, peat is considered a good alternativevdod
chips as peat has a lower fuel price compared thighash
handling costs and pollution charges of wood chi®g.the
year 2015, the use of peat will cause an increageel costs
by half up to two times higher per one MWh of feglergy
content, while the fuel costs of wood chips willacige
insignificantly.
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TABLE VI
FUEL RELATED COSTS INEUR PER ONEMWh OF FUEL ENERGY CONTENT FOR THE YEAR2010AND 2015
FUELS YEAR 2010 YEAR 2015 Increase of fuel related costs
- - - - from year 2010 to 2015
Fuel price |Environmental |Fuel related [Fuel price |Environmental costs Fuel related
costs costs costs -
20EUR/tCO2 |35 EUR/tCO2 Absolute Relative
scenario scenario increase increase, %
Oil shale 4.6 10.6 15.2 4.6 23.7 29.1 28.3-33.7 [13.1-18.5 86.5-122.3
Peat 11.7 1.6 13.3 11.7 9.5 151 21.2-26.8 |[8-13.5 59.9-101.8
Wood chips |12.8 0.24 13.0 12.8 0.4 0.4 13.2 0.1 1.05
Natural gas |28 0.42 28.4 28 4.5 7.5 325-35,5 |4-7.1 14.2-24.9
EUR/MWh iZEnvironmental costs (35 EUR/tCO2) OEnvironmental costs ® Fuel price
40
2015
a5 2015
30 2010
2015

25

20

2010

15

10

Oil shale Peat

Wood chips

Natural gas

Fig. 2. Fuel related costs per one MWh of fuekrgpeontent for the years 2010 and 2015.

Currently, the fuel related costs of oil shaleamost twice as  Calculation results show that the proposed increase
low as those of natural gas. Due to a larger stare environmental costs will considerably change thgnatent of
environmental costs in the fuel related costs, et as due to a forces in the cost competitiveness of fuel soulmgghe year
1.8 times higher C&emission factor, a significant increase in the015.
fuel related costs can be expected. By the yeab,2@e Qil shale has a higher pollution charge rate per one MWh of
difference in the fuel related costs between dllesland natural fuel energy content. Combustion of oil shale ingplmollution
gas will decrease and account for 5-15% dependmghe charges at the rate of about 1.75 EUR/MhDue to high
proposed C@quota price scenarios. emission factors, especially for sulphur dioxidarbon dioxide

and particulates, the expected pollution charge wgt2015 will
V1. CONCLUSION be twice as high and amount to about 3.75 EUR/NAWVIDIl

The paper observes the impact of pollution charges, shale has the highest total en_vironmental c_osts.6(10
handling and carbon dioxide on the cost competitiss of the EUR/MWHhy,) for 2010 as well as a higher absolute_ increase of
fuel sources used for energy production in Estdfil related COStS per one MWh of fuel energy content for 201 increase
costs for different energy sources for the yeal©2thd 2015 are COMPprises 13.1-18.5 EUR/MWh depending on the assumed
calculated with respect to the cases when therélieled costs COz quota price scenarios. Due to a larger sharewrfogmental
consist of fuel price, ash handling costs and enuental fees as COSts in the fuel related costs, a significant {#2%6) growth in
well as the carbon dioxide quota price per one Mu¥Huel the fuel_r.elated costs can pe expected. This dmjtduqal to the
energy content (based on lower calorific value)c@ations are COMPpetitiveness of the oil shale energy producsestor in
provided based on different assumptions of commusti COmparison with other f_ossn and renewable fuels. _
technologies, flue gas cleaning technologies, obdavices, ash Peal At present, peat is considered a good alternativedod
handling systems and other data. Thereby, caloolatisults are chips. The lower fuel price of peat (11.7 EUR/M) against

: : : the higher fuel price of wood chips (12.8 EUR/MMMh balances
valid for thg re_w_ewed cases only. Other particateses should be the higher environmental taxes (ash handling spollution
calculated individually.
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charges) of peat compared to the lower ash handbsts and

pollution charges of woodchips. 1.

By the year 2015, the use of peat will cause arase in fuel
costs per one MWh of fuel energy content in a rdr@ma a half

up to two times (from 13.3 EUR/MWh to 21.2—26.82'
EUR/MWHhy,), while the fuel costs of wood chips will changes.

insignificantly

Natural gas has low pollution charge rates per one MWh of:
fuel energy content comprising 0.42 and 0.43 EURMMfor 5.

the years 2010 and 2015, respectively. Ash handlists equal
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Eduards LatiSovs, Jiri Kleesmaa, Andres Siirde. Dahs resursu nodoka, pelnu apstfides izmaksas un ogldk dioksda kvotu ietekme uz kurinama
konkur étspeju energijas raZzoSanai lgaunia

Petijuma nerkis ir nowertet, ka nodoklis par piegsnojo3o vielu emisfim, pelnu apsides izmaksas un oglekdioksda kvotu tirdznietba (vides izmaksas) ietekrdabas
gazes, degghela, kidras (veinas kidra) un koksneskgldas konkutspsju Igaunig 2010 un 2015. gadNodoklis par piesnojoso vielu emisim apekinats balstoties

uz Dabas resursu nodakikumu. PiegrmojoSo vielu izmeSu apjomi no dalfem kuririma veidiem noteikti, pamatojoties uz Igaunijas Videsmistrijas reguim Nr.
99/2004 un Nr 94/2004.

Aprekinu rezulgti liecina, ka paredzamais ar vides aizsgmazaistais izmaksu pieaugums jau 2015. Zadr ieverojami maint dazdu kuririmo konkugtspgju un to
proporciju tirdi. Saka& ar vides aizsar@lzas politikas ratb izmaksu pieaugumu, degvielas pasSizmaksa (degvegnas un vides izmaksu summa uz vienu MWh
degvielas ar samazitu eneggtisko lietdetbu) deggsinelda gadiuma ieverojami pieaugs iz pat divas reizes). Tas &ar bt iz&iroSs faktors degahela turpnakai
konkuretspejai, safdzinot ar citiem fosils enegijas un atjaunojamajiem erggas avotiem. PaSlaiktkira ir uzskama par labu alterriati koksnesigeldai. Zenako kadras
cenu (11,7 EUR / MWRyiams) pret augdko koksnesigldas cenu (12,8 EUR / MWhiama) lidzsvaro augskas dabas resursu nogimkkmes (pelnu apgties izmaksas
un maksa par piagiojuso vielu emisijm). Lidz 2015.gadamikiras izmantoSanas izmaksas pieaugs no pussitrdivam reizm (no 13,3 EUR / MWhyiwms 11dz 21,2-
26,8 EUR / MWhrinama 1), bet kurirama izmaksasieldas gagiluma mainsies nenamigi. Dabasgzei ir augsta cenagdzjadi kopgjas degvielas izmantoSanas izmaksas ir
augstas. Toam, pateicoties zemam oglekdioksda emisijas koeficientam un nediel pargjam ar vides pigsnoSanu saiiim izmakam, dabas @ze var samaziit savu
kopgjo izmaksu lielumu, sadzot ar citiem fosl kurinama veidiem, kam ir lilks oglela dioksda emisijas koeficients uri@ugsikas citas ar vides p@aoSanu saifths
izmaksas.

Onyapa Jlarsiuos, IOpu Kieacmaa, Anapec Cumppe. Bimsinme npHpoIoOXpaHHBIX BBILIAT, 3aTPaT Ha y/AajieHHe 30JIbI U KBOT Ha BbiOpochl CO; Ha
KOHKYPEHTOCIOCOOHOCTD TOIIMBA, HCIIOJIb3YEMOTO0 NPH NMPOH3BO/ICTBE SHEPTHH B ICTOHUH

Llenbio JaHHOM CTAThH SIBIISICTCS OMPEENICHNE BIMSHMS IPUPOIOOXPAHHBIX BBIILIAT, 3aTPAT M0 YIAIEHHE 30Jb1 M KBOT Ha BbIOpoch! CO, (3aTpaThl CBSI3aHHbIC ¢ OXPAHOM
MPUPOJIbL) Ha KOHKYPEHTOCIIOCOOHOCTH MPUPOIHOTO ra3a, CJIaHL@, Top(a 1 APEBECHOM 1erbl B IcToHuH 1o cocTostHuio Ha 2010u 2015rox. ['ocynapcTBeHHas HOLUTHMHA
Ha BBIOPOCHI 3arpsi3HATENCH aTMOC(Epsl U3 CTALMOHAPHBIX HCTOYHHKOB 3arps3HEHMs PACCYMTBHIBACTCS, HCXOMI M3 3akoHa o IIpuponooxpaHHbIX Bbiiatax. YpoBHH
3arpsi3HEHMs! JUTsl PACCMATPUBAEMBIX BUIIOB TOILIMBA ONpEAEISIOTCs Ha ocHoBaHuu [loctanosierns Ne99/2004u ITocranosnenust Ne94/2004MuHHCTpPa OKpYIKatOLIeH
cpezibl DCTOHUH.

I1poBenéHHbIC pacyeTh! MoKasbiBakoT, 4to K 2015roxy npearnonaraeMoe yBEIMUYCHNE 3aTPAT CBS3AHHBIX C OXPAHOH MPHUPOIBI CYILECTBECHHO M3MEHHUT PAaCIIOPSIIOK CUJT B
PSLy KOHKYPEHTOCTIOCOOHOCTH PAacCMATPHBACMBIX BHIOB TOILUIMBA. B CBSI3M C BBICOKMM YPOBHEM 3aTpar, CBSI3AHHBIX C OXPAHOIl NMPHUPOMBI, 3aTpaThl CBS3AHHBIC C
UCIIONE30BAHNEM CNIaHIa (CymMMa 3aTpar CBSI3aHHBIX C OXPAaHOW IPHUPOABI U CTOMMOCTH TOIUIMBA Ha OAMH MBT4 HIDKHEl TEIUIOTBOPHOI CIOCOOGHOCTH TOILINBA)
CYILECTBEHHO BO3pacTéT (10 IBYX pa3). DTO MOXKET CTaTh KPUTHYCCKHM (DAKTOPOM, HETaTHBHO BIMSIOIMM HAa KOHKYPEHTOCIIOCOOHOCTH CIAHI@ C APYTHMH
(hoccHIBHBIMU M BO30OHOBIISIEMBIME TOILTHBAaMH. B HacTosiiiee Bpemst Toph paccMaTpiBaeTCsi Kak XOpOLLast alnbTepHATHBA JPEBECHOI 1iere. boree Hu3Kasi LieHa TormBa
(11,7 €MBru) no orHotenuto K wene (12,8 €MBt/4), ypaBHOBewmBaeT Gojiee BHICOKHE 3aTpaThl CBS3aHHBIE C OXPaHOW HPUPO/B! (IIPUPOLOOXPAHHBIC BBIILIATHI 1
3aTpathl Ha yjaneHue 30ibl). Ho yxxe k 2015ro1y 3atparsl, CBS3aHHbIE C HCIIONb30BaHHeM Topda Ha oquH MBTY HIDKHEH TEIUIOTBOPHOM CHIOCOGHOCTH, COCTaBST OT
HOMOBHHEI 10 1BYX pa3 (¢ 13,3 €MBruy o 21,2-26,8 €¥IBtu) . B 10 5Ke camoe BpeMst 3aTpaThl Ha IIEIy OCTAHYTCs IPAKTHYCCKH Ha PEXXHEM ypoBHE. [IpupoHslii ra3
MMeEET BBICOKOH CTOMMOCTH, KOTOPasi COCTABIISIET OOJIBIIYO YaCTh 3aTPaT, CBS3aHHBIX C TOIUIMBOM. HO y4HTBIBas OTHOCHTEIILHO HU3KHIT YPOBEHB BHIOPOCOB YTIJICKHCIIOTO
rasa, a TaKKe JPYrHe 3aTpaThl, CBS3AHHBIC C OXPAHOW MPUPOJBI, MPUPOJHBI Ta3 MOXKET YMEHBIINTD PA3pbIB I10 YACTH 3aTPaT Ha TOIUIMBO B CPABHCHUHU C APYTHMMHU
BHZIaMH (JOCCHIIBHOTO TOILINBA, UIMEIOLIMMHY 00JIee BEICOKHI YPOBEHB IMUCCHIA YITICKHCIIOTO Ia3a, M APYTUX 3aTPAT, CBSI3aHHBIX C OXPAHOI PUPOIBL.
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