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Section Em ironmental Economics 

E~TAL SECURITY ISSUES IN THE RUSSI A ' ARCTI C 

study \\ as to present the need for environmental risks. assessment for 
·a-economic development and environmental safety in the Russian 

method applied was a descriptive-analytical method which based on the 
1be problem of preservi~g and protecting the natural environment o.f the 
1lice of increasing industrial acttv1ty on the background of modem regional 

te change was presented as very actual. Arctic wildlife management 
proved of partic~lar import~~ce in the light of global natu~al and socio
ges. the increasing ava1lab1ltty of Arcttc sea areas attracttng more and 
to energy. transport, recreational facilities. as environmental _issues in the 

be an obstacle to the development of shelf resources. Analyzing the state 
programs in the Arctic, it was re, ea led that the state environmental 

were not able to effectively address the problem of information support of 
safet). The evaluation and prediction of ecological state were not given 

nature. The practical value of the paper was determined by the possibility 
proposed methodological decisions by regional authorities in the Russian 

environmental risks. environmental security, the Arctic zone 

trend of nature management acquires a particular significance in the focus of 
ment and social-and-economic changes in the modern world. The 

availability of the Arctic sea water areas draws more and more attention to 
pon, recreational development of the Arctic zone of our planet. At the 

more attention is dra\\ n to issues of ecological safety of activity in the Arctic 
becoming the cornerstone of the problem and can be an obstacle in 

t of resources of the Arctic shelf. In this regard, it is necessary to develop 
that could assess environmental risks against adverse impact on the 

l. It is also required to develop guidelines for ensuring ecological safety. 

of the State Policy of Russia in the Arctic for the Period till 2020 and for a 
ti\e it is written that the main goal of state policy of Russia in the Arctic 

of science and technologies is to ensure high level of fundamental and 
ltfic research to accumulate data and to create modem scientific and geo

base, for management of the Arctic territories [1 ]. 
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Nature management lays anthropogenic burden on the environment in some,, 
of the Arctic Ocean that are adjacent to Russia and also on some territories oft~ter 
zone of Russia ,, hich are characterized by existence of hot spots. high t \ 
ecological damage. potential sources of pollution. We actualize the prob~lc 
preservation and protection of the Arctic environment under conditions of the increin 
industrial activity in the focus of modem regional and global cl imate changes. e 

TH E CLIMAT AND ENVIRO 'MENTAL SECURITY IN THE ARCTIC 

The necessity of the scientific substantiation of the Russian Federallon 's Arcuc 
1 

environmental security is deterrnined by the prov 1sions of the Environmental doctri 
the Russian Federation, the Climate doctrine of the Russian Federation. a signil~ 
climate change in the Arctic. The Arctic Ocean phytoplankton primary produ, 
increased by about 20 %. It ,vas due to the increase of the open "ater area and 
duration of the open water season. Summer warm-up of the greater water area helps 
increase the biomass production. 

Climate warming and reducing sea's ice cover provides a more open marine acce), to 
the Arctic and longer nav 1ga11on seasons, ,vhat increases the interest to the '\retie 
because of its huge oil. natural gas and mineral resources reserves. But the ice spatial 
distribution changes can create ne,v problems. More intense commouon will develop a. 
the ice-free sea surface. In this regard. coastal erosion is e;,.pected 10 accelerate. The 
icebergs formation intensification can also represent an additional haLard for oil tankei, 
and drilling platforms. Increased shipping in the Arctic has negative effects in the fona 
of pollution of the marine and air environment in the marine vessels areas. 

Change the state of the permafrost in the Far North of Russia as a result of warming caa 
cause a cascade reaction of many natural systems and processes in the Arctic that \ltll 
eventually exacerbate existing problems and lead to the ne\1 environmental problems. 
The greatest danger is a man-made accident-related \ iolallon of the tem1s of reliable 
operation of infrastructure and the destruction of its element; (pipelines, 1\ater intake 
and \\ater treatment facilities). As a result, we have environmenta l damage and risk to 
public health due to the deterioration of ,,ater quality, increased risk of mfectiou, 
disease transmission by the destruction of burial ground of cattle and waste storage Oil 

permafrost, etc. Unfortunately, statistics on incidents have been often used as a political 
tool and have not been completely reliable [2]. According to Russia's Ministry of Ci,~ 
Defence. Emergencies and Disaster Relief [3]. there ,,ere 5 accident, on main and 
intrafield pipelines in 2014 "hich led to emergency situations (compared "ith 9 m 2011 

and 15 in 2012). The e:1.tent of oil leaks resulting from pipeline accidents is dilTerentl) 
estimated. According to Greenpeace [4]. on average. at least 5 million tonnes of oil 
leaks out annually in Russia as a result of accidents. "ith the amount of oil entering the 
Arctic Ocean esti111ated at 500.000 tonnes. 

The rising of the World ocean level is an important risk factor. and 11 "ill be maintain<il 
in the long term. The nooding of lo,, coa,tal areas and the intensification of the sea 
coasts destruction should be taken into consideration in future plans for socio-econornic 
dc,·elopment of regions. faamplcs of the Total company incident on the oil mid g~, 
platform in the British sector of the North sea. which led to the natural ga, leak m 201-, 
and the disaster at the Fukushi111a atomic pO\ver station as a result of tsunami ob\ iou,l) 
sho,\ that hydro-111eteorological (including climatic) and geographic factors are 
extremely important for cm ironmental risk assessment. since these factors can 
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. . b a cause of environmental 
!Teet of anthropogenic impact or e 

e,ken the e 
. . . r the current environmental · dered m 1solauon ,rom . 1 · k 

security cannot bed co_r~~teorological conditions as natural ecolog1cal ns d 
d trends of hy ro th global climate system. where natura an 

aPArctic is a part ofh e d climate characteristics are most pron~un~ed 
·c fluctuations of weal .er an dvective exchange. internal commumcauon 

ce of in1er-Iau~ud1~al a nd elobal changes. owaday~. there 
ue:ents of the Arcuc cl1ma1~ sys1;,;:\ ~nte;est to the Arctic Ocean: (t) great 

~iggest challenges sum~la~mg gl ading to the need of creating models to 
of the Arctic to cli1~at~. va:1au~:~~eetaking into account the processes indthe 
titati, e estim.ates of c ;m~;c~c environment, which determin~s the ~~e to 

(ii) the , ulnerab1h1y o t _e ti e transfer of substances, including po ~dtants 
role of the Ocean m 1 uence there is a need to prov1 e a 

diets and radionuclide. As a co,ns~q and 'prediction the ecological status of 
. . for the models calcu auon 
I\C basis 

· · d I parts 
and its md1v1 ua . . han e in the Arctic. The frequency of 
decades. there has been substan~1al _c e!se considerably. that led eventually 

1111(1 intensity of cyclones" as foun /~hut:,·arming the extremeness of climate 
nse of air temperature. Beca~se :xtre~e intensification of cyclonic component 
began to appear mor~ frequent y. : tern erature resulted in a decrease m ice 

Vorticity and the increase of air p It f enhanced ,\arming of the last 
. . · · [5] As a resu o · h 

and the shrinking Arcuc ice. . d . ' ficantly At the same lime t e 
· · (SI) decrease s1gnt · · 

the September Arcuc se? ice_ the decrease in the amount ofmulu-year 
of sea ice decreased, primarily due 10 . h most part of the Russian Arcuc 

· ually warm mt e 'fi d In July 2013 weather was unus I h ·erage temperature amph ie to · . · as usua 1\ en a, · 1· """"'- Onl) in Yakulla 11 was warm ·as observed in the regions o 
_..- 1 July temperature " d h -c The most abnorma average d Nenets Autonomous areas an I e · · . y malo-Nenets an · I o ~ e oil and gas explorauon. a 

1 
f 3 9 4 and 2.9 oc respective y. ne 

=lie of Komi with the temperature anoma y oh .. , k of serious adverse etTects of 
important measures to reduce or prevent t e ~is As applied to the complex 

. I · t · cal experience. f 
-. •• events may be basmg on its on 1 ·ronnient this means the use o 
-~ . · · f the natura env1 • d ........._meteorolog1cal charactensucs O t at the expense of hy ro-.. ,_.,... · · sks assess men 
climate inforrnation as for pr~v~nuve rif nse uences of dangerous phenomena. 
mleorological factors. so for ehm1nauon ° co q . d · l 

. . chan e on natural, economic an socm 
Evai a quick analysis of the impact of ch mate b' . g f the expected impacts that can 
aystems shows exceptional complexity an_d amn~gt~?e~onomy. For e,ample.' according 
lave the fundamental role for the populauon_ a . • decrease of the Arcuc seas may 

· l l the ice co, er s · lo (7), climate warrning and part1cu ar Y . . d d velopment in this regard manne 
IIICrease the duration of the summer n~, tgauon 

0
:~s ~rcating fa,·orablc conditions for 

ildustry, including marine transportauon of g . · . lud·ing the birthplace of energy 
of the Arcuc, inc f -.:ess by sea to the natural resources h h d the same natural actor · an On the ot er an , · ~es on the shelf of the Arctic oce · 1 could harm economic 

I · . " f torms on coasta ,one. 1 llOU d mcrcase the damaging etlccts. o s d n threat to the lives of pcop c 
Clbjecis located there, especiall) on mfrastruc~~r:~~dit~~ns and em ironment of .some_ 
livin~ there. can cause sharp_ detenorauon d migration of c:1.isting species ol 
lpec:1es of fauna. their reducuon. disappearance an -
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plan1s and Ii, ing organisms. invasion of new species of planrs, insec1s. microorgaif etc. 

Rapid climate change has impac1 on Arctic ecosystems and marine biological resou 
It is a threat to biodiversity in the Arctic, ns unique and fragile ecosystems. As a i 
of the melting of sea ice and reduce i1s surface unique habi1ats of Arcric flora and f: 
are disappearing. Thus. according lo Stirling et al. [8], there 1s lhe reduction of ar 
suitable for successful hunring of polar bears. which, in panicular, has already led 
reduction in the populalion of bears of western ll udson Bay by nearly 22•, 
Downsiling and reduction of oflspring was observed in the seals. hooded seals iQ 
nonh-east Atlantic and harp seals in the White Sea [ I OJ. As stated in [ 11 ], long.1

11 crustaceans, such as gammarus Vilki1sky need their life cycle year-round presence 
ice, so with the increase in the area only seasonal availability of sea ice, reduces 
range of this species. This means that lhe climatic factor should be considered as a 
part of the problem of en,ironmenral safety. Monitoring of changes in the sea ice. 0c 

and atmosphere, and their connection with the processes in the Arctic climate S},iq 
and global climate change is an urgen1 problem [7]. 

ECOLOG ICAL RISKS ASS ESM El\'T 

The increasing needs to ensure ecological satc1y of activity in the Arctic require~ 
assess environmental risks and to find ways of their decrease. The paradigm of rill 
1hmking is becoming a standard norm. Large groups of e,pcns in federal and sc1en1,& 
companies are engaged in assessing risks in various fields of activi1y. I lowever, neulli:r 
uniform risk lheory nor standard 1ern1inology has been worked out so far. At the same 
lime. e.xrra difficulties 1,hen determinmg environmental risks are caused by SU( 

circumstances as ambigui1y and logical contradictions thar are presen1 in such ha;,, 

concepts as environment. factors of ecological danger (causes for environmenral mk; 
environmental risks. harm and damage to the environment. 

Issues of ecological safety of ac1ivity which is currenrly becoming the comers1one DI 

the problem and which can be an obs1acle in developmenl of resources cause !he need IO 

develop methods lhar could assess environmental risks agains1 adverse impacl on 1hc 
environment. II is also required to develop guidelines for ensuring ecological safe!) 
Economic and other types of ac1i, ity affect the em ironment causing negative chang,, 
10 the quality of11 and becoming a source of1his ad\'erse impact. 

Therefore. lhe adverse consequences concept is the foundation in assessing 
environmenlal risks. Thus, the objccl of risks is quality of 1he em ironment ,1 Jule 11!, 
subject of risks can be economic and other lypes of activity, cases of emergenn or 
narural and technogenic origin. Legislature docs not define the adverse consequences 
concept; instead. there 1s a term negati\'e changes. Among negarive changes of UT 

environmen1 legisla1ure considers degrada1ion of natural ecological systems. chan~ 
and or destruction of genetic fund of plants. animals and other organisms. e>.haus11on_ 01 
natural resources. There are also other lypes of negative changes 1he structure of 11hich 
is not described yet. As quality of Jhc environment means the stale of the cmironmenl 
charac1eri.red by physical. chemical. biological and other indicators and or their set. rhe 
negative changes concept needs to be specified. Here, it is necessary for us 1'' 
understand that assessmen1 of negati\'c changes (adverse impact). as a result of negaui~ 
impact, rcpresenrs itself an e.xlrcmely complex scientific challenge solu11on 10 11hJC 
requires paniciparion ofexpens of various profiles. 
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. we must mention that nega'.i,e 
. b" eels of environment prote~tl?n. includes pollution. ei-haust1011. 

c1e5Crib1ng o .~ nd other types of act1v11y. n In addition. legislature 
of econon:t d:struction and other kmds of mde~~:~~ion of natural objects 

~n. damag , impact degradation and/or . . I and-cultural esthe_t1c, . at1ve . · · h1storica · ' 
wuh neg I nature protection. sc.1ent1 fie, b ing under special protection, 
g spec1a re and other valuable significance . e I sanitary-and-hygienic and 

I. health~a implement functions of ecolog1ca , ~ d Obviously there is a 
an obs'.ac c ~~ to territories being pan of the green su:c~ e g ·em,issions of 

...,...uon3l ,1g111_1ican f concepts impact and conseque~ce ' (at, l~a~~ theorelically) 
tll/lfllln overlapp1nges° into the atmosphere· can~ot r~atural objects' obviously 
JPllillllin8 ,~1bst:~~lc ·degradation and/or destr~ct1~~,0~1 of impact and consequences 
:......-n-ccs, , We should note that llllt.:rre a . t'sts I lowevcr It is ~-- . uences. k d ut by sc1en 1 · ' 
_.. 10 _cons:q I and it is insufficiently wor cf ho vironment can be also caused 

- quite trivia . e changes of the state o t e en 
- I that negat1v - · · 

illlibVely c ear nd tcchnogenic ongm. . 
odler reasons of natural a . . h analysis of ecological safety is 

.., . . f view, the weakest hnk Ill'. e lization of negauvc 

~:i;~·:;/\~~,~~~:~ oS01·~ti~:~!~~/;. ~:t~:~~;lc~~;~c~r~I ~.:::1memo~:i~ r::r~:;;i;~ 
,-...•- I ·onsequences. . d ' t"\'e popu auon , . 
-,logica c roblems of development of pre ic' I t"o 1 research of inter-specific 
#, namely, ~ Its for separate species on the popu a I , , I and for private risks), 
lllll8fer of test rcs1t1 of impact of multiple sources (111 gener\ariability of introduced 
'81,cls. ass.:ssrnen . · I and temporary h 

he~ development to assess the spatl\ . ks and development of approac_ es to 
lpPl'OIC . fy the scales of assessment o ris lation and on eco-111d1cators lc:tors 10 spec, . I . nance of impact both on popu tlelermine the ecolog1ca nnpo . 

,_,a their corresponding relationship). etc. d then tic data regarding the 
- . h be base on au . t 

ment of environmental risks _as to cs of activity on the env1ro~men 
Assess . act of results of economic and other typ I sis shows that monitoring of 
:"Io;~::~ the results of this impact. llo"ever, th~h~:~ is caused by the departme_ntal 
Ille ~iron;ent of the Arctic is pretty fragmensla~: rule. limited or depends on ~erio~,s 
dissociation. At the same time. access LO data ' , ro ram Environmental Protection _tor 
bureaucratic difficulties. Neverthckss. fed~:~ ~f ~he state en\ ironmenta! mo111torm~ 
2012-2020 mdicates that the efTectmg sys ca able of efTeclivc solvmg tas_ks od 
(state monitoring of the environment) is no;'l P .. Lack of reliable and coordmate 
information support to ensure ecological sa c_ y. e11t is one of the major obstacles 

f the env1ronm , · nental teinporal) sets of data on the state 0. s" A,sessment ol en\1rom . 
when increasing efficiency o I e P of infonnat1on resources. · f h ohcy and program · . , Foreign 

risks ha, \ersatile character \\Ith a very "ide ranhgeon a wide scope of issues staning 
. . . . . I onduct researc f · ·ty of the IClenUhc orgamzat1ons, as a ru_e, c d fi,i·ish·,ng i\ith terms o activi b . 

- · ment an · · I I emg With the condition of the environ d·sciplinary research pnnc1p e s 
IIOpulauon of the polar counlries. The inter 1 

Widel> applied. G I"' TH E ARCTIC 
L \10 '.'IITORl"i ' 'l'RE COI\CEPT OF ECOLOG ICA . . bl to sol\e effecti,el) the 

....__ · , tal monitoring is not a c . gram •uc: current system of state em 1ronmcn_ 
1 

fety as noted in the state pro_ 
JIIOblem of information suppo~ of em ,ro

0
~mO erlitt:c:~

1
s 

0
·b, ,ous that obsei:ation of _the 

-._. · · .. lor 10P-1 - ·hilc effons LO rrotect,on of environment - - - · onmcnl 
1
s dommant. '' · 

physical and chemical composition of the cnv ir 
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obtain the final result, thee, aluation and prediction of ecological state, are not gii 
systemic nature. This is panly explained by the extreme complexity of th en 
methodological problems and legal suppon arc sti ll far from being solved. e last, 

It must be admiued that a unified s~ate system_ of environmen_tal monitoring in 
Russian Arctic 1s not currently a, ml able, environmental studies are conducted 
individual depanments and are not comprehensive. Mainly assessment of the statu, ltl 
air pollution is carried out in the Arctic. as well expens assess land (primarily: 
permafrost zone), and coastal areas of the Arctic seas of Russia, observation of 
hydrological, hydrochemical and hydrobiological regime of water objects (includ 
monitoring the status and quality of surface water and groundwater), local monitonlll 
the s_tatus of biodiversity and natural ecosystems of the Arctic, episodic socio-econom! 
monitoring. 

The main role in providing hydrometeorological safety of life and nature management 
belongs to the Federal Service for Hydrometeorology and Environmental Monnonng 
(Roshydromet). Environmental threats to the functioning of the economic comple, or 
the region, including oi l and gas facilit ies and navigation along the Nonhem Sea Route 
associated mainly with increased risk and damage from dangerous hydrometeorologic~ 
events and ice. these threats arise at the present phase of development and the creation 
of preconditions for economic growth by activating Russian marine activities in the 
Arctic. Observation of hydrometeorological characteristics and pollution of the Arcuc. 
and research related to the stud) of natural processes occurring in the permafrost. in the 
continental shelf, in the water column and airspace. becomes paramount to assess the 
real picture, environmental control of marine Arctic regions and the development of 
reliable forecasts for its changes in the conditions of rapidly increasing anthropogenic 
pressures. 

It is necessary to implement expensi,·e measures to restore and develop ne" 
technological infrastructures on the basis of Roshydromet in the Arctic region, taking 
into consideration the prospects for recovery of na, igation on the Nonhern Sea Route. 
the scale of the works on arrangement and exploitation of the Arctic shelf. it is also 
necessary to restore the net11 ork of polar stations to monitor the condition and 
environmental pollution in the region. Automated tools and technical equipment of 
forecasting centers in the Arctic should be also placed in remote areas, ne1\ vessels for 
continuous monitoring of waters of the Arctic seas should be constructed. 

State Scientific Center of the Russian Federation ''Arctic and Antarctic Research 
Institute" (AARI) discharges a large amount of work to monitor hydro-meteorological 
processes. including work for the ice engineering research for design 11 ork on the 
development of oil and gas of the Russian Arctic and continental shelf [6]. [12]. \ 
typical e,ample is conducting exploration and meteorological research on the Fast 
Prinovozemelsk license areas in the Kara Sea during 2012-2013. The main objecti1e of 
the 11ork 11 as to pro, ide obsen ation. collection and compilation of data on h)dro
meteorological and ice regime. iceberg conditions and cm ironmental conditions in the 
area of the Novaya Zemlya archipelago. that were needed to assess the impact of 
ad,·crse environmental factors on the watern orks and transport infrastructure during the 
de\ elopment of the East Prino\ ozemclsk license areas in the south1\ estern pan of the_ 
Kara sea. AARI made marine e>.peditions to study the hydrometeorological regime 01 
the Kara Sea ice and made research in the 11 atcr area the license areas. 
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I ical and ice research was conducted during expeditions. 
of h)dro-m~teoro :~ of work: ships of hydro-meteorological observations; 
the folfo,vmg t)p f a Zemlya archipelago two autonomous \\Cather 

• st coast o ovay -. . z I .. 
on the ea . rin of icebergs in the coastal region of the Novaya :m ~~

-• .. l11te monito g . b g to determine the parameters of the dnfl. ,_.. s buoys on ice er_s d 
of autonomol~ometric parameters of icebergs using aerial pho_tography an 
·on of morp t tement autonomous buoy stations for measuring no" s, sea 
the _'· hip's radar, shad t' f the expedition statement bottom autonomous , t for I c ura 1011 o · • . d · 

___. exc11cmcn . d 'or the measurement of nows. dnfl ice an ice ·- . one-year peno " d h · on, tor a t f morphomctric parameters of hummocks an p ys1co-on. measun:men o 
1 properties of ice. . . , . ., ., .. 

. m lex sea-based Arctic expcd1uon. Yamal-Arcuc _of_ 
example is ~h;O ~~) PExpcdition of sur,ey flooded areas of radioacti, e ~aste 

Septembe k. th ship onhern llydromet control ·'Jvan Petro, . 1_6 
I n_uclea; fu~I toond o~on:egian research institutions and International Atomic 

from us:ia:: in this e,pedition. Work was carried out in the bays of the 
Agen? too h :elago, and also in adjacent water area of the Kara Sea. AARI 
Zem >'\ar~O~IS e; ediuons lo the Arctic Ocean and the Arcllc seas. mcludmg 

I~ condu: s •. onh fole". Theoretical in,estigations of AARI helped to get the 
4rifting ,tau~n R . of the Arctic Ocean and the coastal areas to of vulnerability of the ussian areas 

lttechnolog1cal and hydro-meteorological effects [13]. 

LUSIO:\ 

eed for a standardized approach to data collection we should strengthen 

illema:~::i cooperation and to build ca?aci?/~r d~ta co~~~t~o;8 l~i~h~:~~l~~c~~!a~01~ lillprove access to information. lntcmallona. oar ear - eed to develop in the first 
pNSSing scientific issues it became clear" h1ch direction" en . . the 
pllce no~. in times of climate change. the most urgent need to continue moni~o~mg d 
- of the Arctic climate system for the continuous assessment of the sta I lly an 
atellt of cmerg111g changes. 

. 1• h I problems of en, ironmental In conclu~ion, we note that the solut1on o sue comp e, . . 
1 Rff'IV can only be provided for close intcrnauonal cooperation. Em1ronmefntla· 

-, 1 f h I ol of the current state o t 1c problems are mseparable from the prob ems o l e con r 
environment and climate change. 
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E!"\ ' IRON\ 1Ei TAL TAXES ANALYSI S FOR ROMANIA 

,ref, Dr. "licolae Bobitan 

Dr, Diana oumitrescu 

er,;it~ ofTimisoara. Romania 

ntal taxes aim to produce behavioral change and technological progress that 
r) 

10 
obtam environmental goals like preserving. protecting and improving 

... ity of the environment. protecting human health and rational utili/8tion or 

resource,. 
paper performs a quantitative analysis regarding the environmental taxes 

ia. as a Member State of European Union (EU). The covered period is 
2007. after EU integration. and 2012. last year for EU ROST AT pub I ished data. 

paper aims is 10 present e,olution of the different types of environmental taxes 
, transport, pollution and resource taxes). calculated by total and by economic 
, and also like ratios relative to GDP or the total re,·em1e from all taxes and 

contnbutions. TSC. 
en,ironmental taxes, revenues. GDP. environmental policies. financial 

INTRODUCTIO ' 
111 lhe present and m the future. also. there are real environment problems issued by the 
lftduction and consumption human's habits and m order 10 sohe these problems. the 

profound changes arc needed .. 
la lhe context of identifymg instruments capable of generating such changes across all 
stors at m1ntmal cost, the EU has implemented a number of ell\ 1ronmental policy 
tools including the market-based instruments for pollution control and natural resource 
management 10 "hich was expressed a considerable interest in their use and 

effccti\ encss ( 3]. 

Economic mstruments for polluuon control and natural resource management use 
IIICentive-based tools to ensure that en, ironmental solutions arc find at least cost. for 
COl'recung externalities and or for raising revenues for specific purposes. The range of 
~mcnts includes, among others. environmental 1a,es. fees and charges. tradable 
Pfflntts. deposit-refund systems and subsidies that are fa\Ored because provide a 
flextblc and cost-effecuve means for reinforcing the polluter-pays principle and for 

leachmg environmental policy objectives [2]. 

Defining an environmental 1a, "as a challenge for researchers that ,;as soh c. A fier 
~ y d1scuss1ons, EUR OST A T's definition. says ·a ta, whose ta, base is a physical 
lllllt (or a proxy of a physical unit) of something that has a proven. specific negative 
llllpact on the environment . EU ROST AT publishes. every year, a detailed guideline for 

'.!75 


