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Abstract

Thailand has been experiencing air pollution problems caused by various sources
such as industry, mining, transportation, agriculture and open burning, but this study would
focus only on the problems from transport, especially land vehicles. It is going to explore
what law could be applied to prevent, solve and mitigate the problems in comparison with
relevant European Union laws, which have had influence over the Thai law on this matter.

The relevant Thai laws could be classified into three groups. The first one could be
used to regulate the production of vehicles, engines and accessories, which certainly

includes the creation of automobile emission standards for new vehicles. Such standards in
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fact were adopted from the European counterparts, which have already been replaced by
the new and more stringent ones. That is why the current Thai standards are less stringent
than that of the European Union (EU).

Apart from the regulation of engine production standards, the second group of
Thai laws concerning the establishment of fuel quality standards is equally important as
the fuel contents could dictate what would come out from the tail pipe. The Thai fuel
quality standards have closely followed that of the EU but they still lag behind the
European, especially the regulation of Sulphur contents in the fuel.

The third group of the Thai laws could be used to regulate vehicle registration
and its renewal as well as automobile use on the streets through emission standards.
The vehicles the emissions of which do not pass the standards are not eligible for
registration and its renewal until such a problem is rectified. In addition the violation of
emission standards under certain statutes may entail criminal liabilities. The same
approach appears in the EU but its emission standards are more stringent than that of
Thailand.

When considering related Thai laws, it can be seen that Thai statutes are sufficient
to handle air pollution problems from vehicles but the revision of some issues, especially
those in the revision of subordinate laws, should be considered if the effectiveness of the
law in solving the problems is to be achieved. The revision, for instance, should include
the announcement of the more stringent emission standards and higher quality fuel in
par with the European counterpart, harmonization of standards under different statutes,

and coordination in law enforcement among relevant government agencies.

Keywords: regulation of air pollution from vehicles, air pollution
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" “Emission #1 — Combustion Chemistry,” Toyota Motor Sales, U.S.A. Inc., accessed 30 July 2018, from
https://www.princeton.edu/ssp/64-tiger-cub-1/64-data/combustion-chemistry.pdf, pp.1-3.

8 John Wargo, Linda Wargo, and Nancy Alderman, The Harmful Effects of Vehicle Exhaust; a Case for

Policy Change, (North Haven, CT: Environment and Human Health, Inc., 2006) pp.14-19. See also National Center

for Environmental Assessment, Office of Research and Development, U.S. Environmental Protection Agency,

Health Assessment Document for Diesel Engine Exhaust, (Washington DC: U.S. Environmental Protection Agency,

2002), pp.1-3-1-4.
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3.1 NYUUIBAIUANNITODNUUULATRBUALAZAUNSAIMNEITDY
3.1.1 ngusngannnglsy

annwglsUlseen Regulation (EC) No. 715/2007 of 20 June 2007 Lilo
MUAIASTIUMINARTaLagsausT U lRdulUmssnAsg (uro 5 and Euro 6) 5
oneldtadungmned Tdunsaussmnaulpgansvunadnudesauds (M, uag M,) wagsaussn
duAauinan (N; wag Ny lnelunadneda (reference mass) luiiiu 2,610 Alansu dnansewdn

grunIvugAInaiUaesonAdsliiuunsgiuelull

15 drinuleuiguasgnseans dUnNUUEANTENTIANUNAN, WNUENSAIARSNIENTIANUIAL W.A. 2560-2564

(GQESNGR ﬁ']ﬁﬂuIEJUWEJLLaSEMSﬂWﬁM%, 2559) 1.3-1-3-7.

16 “Regulation (EC) No 715/2007 of the European Parliament and the Council of 20 June 2007 on Type
Approval of Vehicles with respect to Emissions from Light Passenger and Commercial Vehicles (Euro 5 and Euro
6) and on Access to Vehicle Repair and Maintenance Information,” accessed 30 November 2018, from

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32007R07 15&from=EN.
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Euro 6 Emission Limit
Reference Limit Values
mass Mass of Mass of | Mass of non- Mass of Combine Mass of
(RM) carbon total methane oxides of d mass particulate
(kg) monoxide hydro hydro nitrogen of total matter (PM)
(CO) carbon carbon (NO,) HC and
(HO) (NMHQO) NO,
L, L, Lq Lotia Ls
(mg/km) (mg/km) (mg/km) (mg/km) (mg/km) (mg/km)
Category | Class PI Cl PI Pl Pl Cl Cl PI cl
M - All 1000 | 500 100 68 60 80 170 5.0 5.0
Ny I RM <1305 1000 | 500 100 68 60 80 170 5.0 5.0
Il 1305< RM | 1810 | 630 130 90 75 | 105 195 5.0 5.0
<1760
Il 1760< RM | 2270 | 740 160 108 82 125 215 5.0 5.0
N, 2270 | 740 160 108 82 125 215 5.0 5.0

Pl=positive ignition (1A3suALAElYA), Cl=compression ignition (1ATBILUFRLYA)

vauziieafiu anamylsuldesn Regulation (EC) No. 595/2009 of 18 June 2009'" ilg

AIVANNIATFIUNITNEN SOV AU Talan My, My, Ny wae N, Nfiunadnedaiu 2,610 Alansy

= 5] 2 o a 9 I 2 a v
ey M3 S?NL‘Uu5ﬂ‘U33wﬂﬂ‘lﬂmﬁJﬁq3W§ﬂaLG]@J@W?']‘U?TVJﬂLﬂU 5 61U FIUN N3 "UQLUuiﬂ‘UﬁinﬂﬁUﬂqu

wadudnswsIniu 12 du lnedmusuinsgiunisuaeseniedslia

Euro VI Emission Limits

Yo A

JUu

a

Limit Values
CcO THC NMHC CH, NO, NH, PM mass
(mg/kWh) | (mg/kWh) | (me/kWh) | (mg/kwWh) | (mg/kWh) | (ppm) | (mg/kWh)
ESC (CI) 1500 130 400 10 10
ETC (C) 4000 160 400 10 10
ETC (PI) 4000 160 500 400 10 10

ESC=N19Ad0UAI852UU European Steady State Cycle m1u Directive 1999/96/EC, Annex |,

ETC=n137A@ous1852UU European Transient Cycle sy Directive 1999/96/EC, Annex |

Pl=positive ignition (1A38s8UALAELYAY), Cl=compression ignition (1A3BILURRLYA)

17 “Regulation (EC) No. 595/2009 of the European Parliament and of the Council of 18 June 2009 on

Type-approval of Motor Vehicles and Engines with respect to Emissions from Heavy Duty Vehicles (Euro VI) and

on Access to Vehicle Repair and Maintenance Information and Amending Regulation (EC) No. 715/2007 and
Directive 2007/46/EC and Repealing Directives 80/1269/EEC, 2005/55/EC and 2005/78/EC,” accessed 30
November 2018, from https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009R0595&from=EN.
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wanani anninglsulaeean Regulation (EU) No. 168/2013 of 15 January 2013
AIVANNINIFIUNTHENTOINTE LB UAGDIG DM oA NGB tnenvuANInTgIUNITUduaIn1AdeY

(Euro 4) i

Cco HC NO, Particulate
UTELANINTHIULUA meg/km | mg/km | meg/km matter
mg/km
PVPI Hybrid (1A304 | mnuatiesndn 130 1,140 | 380 70 -
WWLTLLAZIATDIEUR | N/
lausn) AMUSIYINAUNSE 1,140 170 20 -
171N 130 Na/v
Cl/Cl Hybrid (Lﬂ%qﬁLsual,l,asm'%awuﬁlaﬁﬂ) 1,000 100 300 80

3.1.2 nguunglng

nguinevesUssmAlneanansnthuldnuaunsudngunmugiolidesenie
deorduluauunsgiu liun wezsdyafunsgiundndudignaimnssy w.e. 2511 1nguns
15 18119 LN ST UATIINITNTENITIEAAINNITUAINUANIATTIUFINSTY
wandneignaivnssula 9 léderuiwnsgrunsldesoimadsaniaioseudsig wnsgiu
Hresuoragninluldluassdnume Ao dnvazusnidunnspulidefuanas 16 fmuadn {7
Fosnsuansinndndnsignanvnssuvesnuiulunuinnsgiu desldsulueyann Snuasiiaes
Husesguisiudaglideduiurdnfariln 1ns 17 esudunsesvnguinn udandy
vinglavinanFueiniuiidinualunszsivnguinidedinisiinuauinsgiuuds
Lidulumunasgusdadusinmuefogldfulnesengn

[

Fguun3iinisnsensegaatnnssulalddiuitseenysgniauinsgiu
WAnSuTgRANTTIASasE sty Gl

(1) Uszmansznsignanvnssy atiufl 4354 (wa. 2550) asiudl 14 Squigu n.a.
2554 fmunsAsHIUNaATaTigRa N TIIsaeuATUAdnTldieTessudnuug aszidndenen
lnizduanlasndy: arsuafivainiaiessudsedui 7 delddusasudliify
9 fits viesasudusInATinainsnTusmnliiiAy 3,500 Alandu TnodmusinasinisUdes

[
v

INALEY P91

18 “Regulation (EU) No. 168/2013 of the European Parliament and of the Council of 15 January 2013 on the

»

Approval and Market Surveillance of Two- or Three-Wheel Vehicles and Quadricycles,” accessed 30 November

2018, from https://eur-lex.europa.eu/\egal-content/EN/TXT/PDF/?uri=CELEX:32013R0168&from=EN.
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wihedu g/km

USELANTOLUA 11891994 (kg) | Asueu | eenlen | lelasans a3
wouen | wedlu | uvsutiwdu | waiiy

lod | losiau | eenledves | euma
lulnsiau

3ﬂ8uﬁﬂjﬂ3~l’mlﬁ§~lé’@31 - 0.50 0.25 0.30 0.025

UsINLaiAn 2500 kg

soouddaadiudnsa | lsihu 1350 0.50 0.25 0.30 0.025

USTYNLAY 2500 kg w3 | Ay 1350 0.63 0.33 0.39 0.04

FOYUAUIITNNWALIOLUA | ueliiiAu 1760

HafifauwUasnansesus | 1Ay 1760 0.74 0.39 0.46 0.06

IRV RURHECIC HE R

UsINLaiAy 3500 kg

wnduesgiutsuliiSeuiisuiuansgruvesanninglsudmsueuniviug

ynatnalAediuuds nuinisuassansusuteuanlenlduingiuieniu uinisuasseenlydved

lulasiau uaglalasasveusiuiueenlenvedlulngiau IuNE1 LA BOUNIANIULINTFIUTD

avnnglsuinudunuinnInuinsgIuvessenalne

(2) UsenAnsENsIgRaImnssuatuil 4416 (w.a. 2555) asiudl 12 wwiou w.e.

2555 MnununsgIuNandudigaainnssusasudvuadnildinsoseuduuugassidasedsznie

Al Aesssuvansetatlnsdsumandu@amas wnizaiuaiulasnds: a15u0afiewann

wseseuAszAuT 1 lnemuualinisszuisonadedosduluamumnsgiu dei

ey g/km

USELANTO8UA 11801989 (k) | Msusune | lalasens | oonlunves
uanlyn Uau Tulpsiau

soudtanadusasusmn | - 1.00 0.10 0.08
TailAiu 2500 kg
sagudtanafudasiussyn | lifu 1305 1.00 0.10 0.08
\Au 2500 kg W3osaBUAUTIVA | 1AL 1305 1.81 0.13 0.10
wazsasuddeiidauvacnain | wildidu 1760
saguduTINNATINAANSAIY | 1w 1760 2.27 0.16 0.11
U5 hiiiu 3500 kg
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wndunsgrutsuluiSeuiisuiuansgruvesannnglsudmsueruniviueg
yuelndidsstuuds nuihnmsddesansueuseuenleiuaglalasasueuiiuldinass ity us
wnsgiunsUaeseanlenvetlulasinuvesannmglsldunanitvessenalne

(3) UsznAnsensasgmavnssuatiudl 4092 (w.a. 2552) asfudl 13 nanay w.a.
2552 AvuANInIgIUNANSueignamnssusasudvualvgfildindessuduuugnszidadie
Usgmelnildfresssunnfviofellnadonmandudomas wnizduaruvaende:
asuafivanniaiessudsziudl 1 Tagldtsduiusasudifnadiusnusmniu 3,500 Alansu Tne

nsUdesomadssdesliiuuinsgudaluil

AsuouNeuanlen | wou-liwmulalasmsueu T ponlenveslulnsiay
(CO) (NMHC) (CHy (NO,)
g/kWh g/kWh g/kWh g/kWh
5.45 0.78 1.6 50

wnduesgiutssuliiSeuiisuiuansgruvesanninglsudmsueuniviug
yuelndlAsaiuud nuinsgiuvesannwglsufidnouuaasiignaiuauannniuazinig
WNIALNNIERTEINYeIUTTINALYY

@) Uismﬂnsxma@mﬁmmmaﬂ’uﬁ 3841 (W.f1. 2551) Jufl 4 w1 W, 2551
AmuannsgIuNansasigranssusasudvunlng ildintessuduuuansziasonidn
lnnzinuaudasade: a1suafivaininiessudsedudl 4 FalddusnoudiAu 9 Ads way

saussNTIwIaRusnsAY 3,500 Alansu Tnedinsivununsgiunsiasseiniede dwelil

M99 1
WNAIIANUAUSUIUEITRYAINASNAFDULUUENIULAIAD (ESC test)

BAZNIINAFDURUUANDIN15E (ELR test)

AsuouNeuenlyn | lalasasueu ponlenuns ansuaiy AATUAN
¢/kWh ¢/kWh Tulnsiau aNA m’!
o/kWh o/kKWh
2.1 0.66 5.0 0.10 0.8
0.13
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M15199 2

WNASIAAUAUSUIUENSHANHIINNSNATBULUUNI LTIV (ETC test)

Asueuteuenlyd | weu-lwulslasesueu | senladvedlulasiau | a1suafiveynia
g/kWh g/kWh g/kWh g/kWh
5.45 0.78 5.0 0.16
0.21

mnuunsgudssuluSsuiieuivanesgiuvesannmelsudmsuenunnrugung
TndlAeaiuuds nuluasgIuesannmeglsuiinnudunaunniunsgiuvesUsewmelng

(5) Uizmmmzmmqmmﬂﬁmﬁ’uﬁ 4353 (w./. 2550) Juil 14 quieu w.e.
2554 fvunIasgUNARAusignamMnsusaEURTldiesssuiuuUnszaseUsE el 1y
fuaUanade | ansuafivaininiesud lideduiamesasudia (uiesneenlsn) snoud
UsTYN wazsasuAteRidiauUas mansasuiuTIATadusnsusmaldiAy 3,500 Alanfu

TnuinnununsgIunsUasueiniadasaselull

wihedu g/km

UseLANInaun 11891999 (k) Asuauue | lalasms | eenlenves
uanlan sy Tulasiau
sneudtanafiudns | - 1.00 0.10 0.08

UsaYn WivAin 2500 kg

sogustanadiudns | Ay 1305 1.00 0.10 0.08
U3INNLAN 2500 kg | 4iu 1305 weliiiiu 1.81 0.13 0.10
V30INEUAUTINAUAY | 1760

sopudteiidauUawn | Ay 1760 2.7 0.16 0.11
9INTABUAUTIN NI

WAAUTATIUTIVN

13itAiu 3500 kg

wnduesgrutsuluiSeuiisuiuaiasgiuvesanninglsudmsueuniviug
Y a £ ¥ 1 1 4 13 13 ¥ a U 1
yalnafsaiuLey wulinsUaesaiiveuneuenteduazlalasasveuldunsgiuiediu we

nsUsegeanleivatlulnsiauiy unsgruresannmelsuduanninvesusenalng
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3.2 NYUUIBAIUANLTBLNA T TRV TUNIIUL

3.2.1 nguunganaInelsy

annnglsulsioen Directive 98/70/EC of 13 October 1998'° Fsiimsusuugamans
afudieldaruauuinsgruindudomas Tudrudiifuivudududesidiuusenavddy
Faderunaiemsenmaned TewivliAudosas 18.0 TneU3ums evlsundnldiudesas 35.0
IneUsunns wuduliiiudesay 1.0 IneUsuns Augaulaiiiu 10.0 me/ke @adnsusenlansy)
axlalAu 0.005 o/l (nSumadns)

drutuiwaty Indlendn ezlsunin lalasarsueu (polycyclic aromatic
hydrocarbons) liiiudesay 8 Tasvmiin (%m/m) fuzdulsiiiu 10.0 me/ke wilawameives

nsnlvsiu Fatty acid methyl ester (FAME) lsiliusesay 7.0 TnauSuins
3.2.2 nguanglne

wszsw g AnsAniTudowas we. 2543 11e51 25 Ig1u1905UANTUTINT
ndslunisUssmadundnunsuasamunmeesiiudemas JaldfinsUszmanunwingy
wudu thiufies difululefwaussinnufiawamesvesnsnlesiu dsululefwadimiy
\SeseuinIsinYns AMesssundAdmiueiusus Medlnsidouvar lulefmudmiueuoud u
Tufifagnanfuansiduuuiuasiduiisadeiluvioudeutuiiudemasiiussnaly
Directive vasann1nglsy

thifuluududiosingfligandn 0.005 nfu/ans Augduliigandn¥osas 0.005 Ty
twiin veaetalsiganin 0.0013 nfu/dns wuduliganitfesas 1.0 TasUianes exlandnliige
nifesaz 35 lneUsuns lawiluliganinfosas 18 lagusuns®

duthfufieatudesditugduliigininfesas 0.005 Ingdmindmviduiiva
s uarliigeninfesay 1.5 Inthuiindmsuifufisanyutn Tulefwalssinnudiae
awosvaansaluuliisinifesay 6.5 uagliganinfesas 7 lasuiuns dwdvifufiwanyy
5%

dothamnmihifuuuiuresUssmealneuazanamelsuiniueudiauiuuda wui

wnspIuingIfudadourimuaduunsgufeniu Buusuinsgiuresiius duiunsgu

19 “Directive 98/70/EC of the European Parliament and the Council of 13 October 1998 relating to the
Quality of Petrol and Diesel Fuels and Amending Council Directive 93/12/EEC,” accessed 30 November 2018,
from https://eur-lex.europa.eu/resource. html?uri=cellar:9cdbfcob-d814-de9e-b05d-49dbb7c97bal.0008.02/
DOC_1&format=PDF.

2 yJ53n7ANSUgSAINAIIY 1509 n°7wu&;ﬁ’nymmmcy@mmwwaﬁf”ﬁmw% WA, 2555.

2 yssmmnsugsiondae (509 fmundnvaizuasaan e 1iudion n.e 2556,
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vasannnglsuinnudunandt luhuesdifudmsvinduiwa unsgiuvesanainglsy

WumaniwesUszwmelng wiAlufiaeanesvensaludu (FAME) Tduasgiuieai

3.3 nuungAluANNIsUaagaInIAdEaIngunIuEnIsunlun sy

UITY
3.3.1 nguunganaInelsy

n1sAIvAunIsUaeseInIAmdsaIne unInuelunislduasvesananglsy
fiaeadnuazie nMyaamzidousmumivuziazinld funmsadeusumivuzidesinisldn
331 mavenssuguninuzfivgtihanldduognelsl Coundil Directive 1999/37/EC of 29 April
19992 §sunlu U su U s3ln o Directive 2014/46/EU of 3 April 2014%> 11 5%
nneLdsurunvugfessryuiinunisudesoinimismdiidie fo afueuneuenled
lelasmsuau oonlesvaslulasiou arsuafiveunia vaildnnedu okm Wwdndeszerme)
vide o/kWh (miinsendseild) mafinsassanmeumnurnievdwansdoundnuinly
Wuldpiuuinsgiunisudn §l1ut9vessgaudniiiisitesaiunsadann
msanmzfoudulilFaunineinsuslousuusemmgindulumumnass

NF991N AN UG IUN N UL LAZINITIEIUITIALLNITNTINAD UL TUN N UL AN
vuALIan (periodic roadworthiness tests) Wagn15dunTIU10UY (roadside inspection) N3
ATIEUEUN UL ALTMUAnAIegAElH Directive 2014/45/EU of 3 April 20147 fifmun
srozalumnvsaudazyseian 1wy solungy M, Fadusovunulngansliifunuadids (sl
smAutv) uazsalungu N, Fadusavuduiimaiusnsusmnliiu 3.5 fu szfeansranndd
n¥saangifou uazndiniudomstanassd nsnsiaaeuiuagfiansamaisenis S
FeenisddesernimdsaineituninusglildiAuninsgiunisndn udvan

[ '

Lififeyaningns 1w 1lusagunn Tinsiaasuansnisudesnisuauneuanlendeiodliiiunme

u

[
a

fasalul

® dwsusanliiszuunisaiuaunisUasseiniadaiining fedldiiu 4.5% vise

3.5% wausiuaaneileuasawsnuzon1slidnunseylutenivun

22 “Council Directive 1999/37/EC of 29 April 1999 on the Registration Documents for Vehicles,” accessed 4
December 2018, from https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31999L.0037&from=EN.

2 “Directive 2014/46/EU of the European Parliament and of the Council of 3 April 2014 aAmending
Council Directive 1999/37/EC on the Registration Documents for Vehicles, accessed 4 December 2018, from
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L.0046&rid=9.

24 Directive 2014/45/EU of the European Parliament and of the Council of 3 April 2014 on Periodic
Roadworthiness Tests for Motor Vehicles and Their Trailers and Repealing Directive 2009/40/EC,” accessed 4
December 2018, from https://eur-lex.europa.eu/\egal-content/EN/TXT/PDF/?uri=CELEX:32014L0045&from=EN.
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® dwfusaiifszuunismununisUaesermedeiiimuii dedlsiiu 0.5% dwiu
W3auAUU (dle) wa 0.3% dnSuLASauAUIUILUL high idle %58 0.3% d1msuSaafiuun
(idle) uag 0.2% dmiuinTaafuuIuLuy high idle itol mmi’mmmﬁﬂuﬂ%y'miﬂw%ﬂﬁlﬁi’fmuﬁizq
Tudafimun

Tunsdlveunioswudmoatuaniunisnsisnufivues (opacity) Sellldifusaiian
nzidoudeufudl 1 unsiau a.a. 1980 drusadifuluainuinsgiugls aufivuasdos
LlAunasinufiguanladmualidmiugusing q uwiddeyafinadludl Adeddunnsgruiidivua
13l Directive 2014/45/EU

dmsumsdunsteouufaiusnsmsauduagneld Directive 2014/47/EU of 3
April 20147 Taglddaduianizsadildifienismdivs wu sevuaulasansuinnituuaiids (ldsau
Aut) sovudumifnadiusasusniunin 3.5 fu savsifmadiudamusniiu 3.5 fu
Jusu Inefidmunglunisduasialilsegadesiosas 5 vessananardluudazl dwsvaziden
luN159599UAL IR IFIUNITUABEINIAEEIINEIUN I UET ANUARIEATIAUNITATIVADY

YIUNTUEATUATAUALIAN
3.3.2 nguanglne

nguuteaeslszwmalnefiinisaruvaunisuasseinidssienisannzideu
GIUNIMUE NITATIADUYIUNIMUEAUAIMUALIAT Uazn15duRTITNaUUGWREITUaNAIN

glsy wissudunsnagluundydiveangmnevateatu dagldnarilusgasidensisly

3.3.2.1 W3EIUUYUATOLUA W.A. 2522

LA

wszs1wUyaiRsasud w.e. 2522 Wunguuedidglunisaivaunisiaes
21nedsNe N uglaglddsduiuIsus sa9nTeUBud SN SOUADUN TOUNINWBT Lag
sodupaitimuslungnsgnsis 1 5 fvuadisaftaztanldlddeadusaildaansdounds
Tnedesdidnungaufiduunlungnsensas uenand wne 7 ndnin safiegaamzdeuldfes
run1saTaanmaInuengiieuvieaniunseaninitldTuoygy e TeazBenvein1sngie
an sty e 15 Tdulumungnssnssdsldiinisesnngniznsadud 4 (na. 2531) as
Fuil 22 nangrau wa. 2531 48 2 AmuandninaeilivaieUsznns Meafunisudeseiniade
INIUNIMULAD To 3 MNUAT T18aLBEATDINTANTUNITNTINENINTORALINUTINITIT Y

nan1snsaanmsaliduluanuszdeunnsunsuLaImIaunN AU

% “Directive 2014/47/EU of the European Parliament and of the Council of 3 April 2014 on the Technical
Roadside Inspection of the Roadworthiness of Commercial Vehicles Circulating in the Union and Repealing
Directive ~ 2000/30/EC,” accessed 4 December 2018,  from https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32014L0047&from=EN.
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