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The objective of this paper is to provide a review on the latest development on the main initiative and approaches
for the sustainability criteria for biofuels. A large number of national and international initiative lately experienced rapid development
in the review of the biofuels targets announced in the European Union (EU), United States (US) and other countries worldwide.
The global biofuel targets are likely to have a strong impact on land use and agricultural markets. Although biofuels production
provides new options for using agricultural crops, there are environmental, social and economic concerns associated with biofuel
production. The diversity of feedstock, large number of biofuels pathway an their complexity lead to a high uncertainty over the
greenhouse gas (GHG) performances of biofuels, in terms of GHG emission reductions compared to the fossil fuels, expecially
if land use change is involved. This paper describes an overview of current status of ongoing certification initiative in Europe
and worldwide for biofuels sustainability. It also provides mandatory requirements as part of an sustainability scheme in EU, United
Kingdom, US and international approaches and should be reviewed to introduce based on global trends in Korea.
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Subscript

ABNT : associagdo brasileira de normas técnicas EPA : environmental protection agency
CARB : california air resources board EU : european union

C&S : carbon & sustainability GBEP: global bioenergy partnership
CEN : comité européen de normalisation GHG : greenhouse gas

DIN : deutsches institut fiir normung RFS : renewable fuel standard

ETBE : ethyl tert-butyl ether LCES : low carbon fuel standard
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LCA : life cycle assessment

IPCC : intergovernmental panel on climate change
1SO  : international organization for standardization
RED : renewable energy directive

RIN : renewable identification number

RFA : renewable fuel agency

RTFO : renewable transport fuel obligation
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Table 2. The summary of sustainability criteria for biofuel in EU™
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Table 7. The summary of sustainability criteria for biofuel in US?"
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transport ‘ production | transport [
Assessed ex post | \Waste material § 4~ Excludes minor sources, P
by RFA where ﬁ from:
“unknown” is T Ao + Seed for biofuel crops
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Fig. 2 The boundary for calculation of GHG emission under RTFO""”

Table 11. The example of C&S report under RTFO"

General Information Sustainability Information (Giton
Information
Internal Carbon
Batch | Batch @iy Biofuel Feedstock Env | Social Land use intensity | Accuracy
Fuel type | of fuel o Standard on 30
number | number oy Feedstock | Origin Level | Level gCos2/ |leval
PN (litres) Nov 2005
(optional) M)
33001 Bioethanol | 250,000 | Wheat UK LEAF Qs |- Cropland | 61 2
33002 Bioethanol | 100,000 | Wheat France GlabalGAP | - - Grassland | 157 2
33003 Bioethanol | 250,000 E:gt‘” UK ACCS RTFO |- Cropland | 35 5
33004 Biosthano! | 1,000,000 | "9 | Brazi Meta- RTFO | RTFO | Cropland | 25 2
canz2 Standard
33005 Bioathanol | 500,000 | Unknown | Unknown |Unknown |- - Unknown | 115 1]
33006 Biodiesal | 1,000,000 ?E‘LSSE(J UK ACCS RTFC | RTFO | Cropland |55 2
33007 Biodiesal | 250,000 ?C_‘LS:E(J Unknown | Unknown | - - Unknown |93 2
33008 Biodiessl | 500,000 |Palmoil | Malaysia |RSPO Qs |Qs Cropland | 47 2
33009 Biodiesal | 500,000 | Soy Argentina | Basel Qs |Qs Gressland | 166 2
33010 Biodiesel | 250,000 |UCO UK By- as |os B 13 2
S el - product product
33011 Bogas | 150000 | UK By s |os |2 36 2
gas ’ manure product @ | product

QS = Qualifying Standard; RTFO = RTFO Meta-standard

40 | AMxHA(LA K]

= o] d® 35 AR ATt ga A&7k B
5ol Aol e duig el A &7beA] AR TEal g
A7 A HOstEE ska Qlth(Table 11).

2.4 A&7 71ES AT ATAA

241 EUQ| XI&7kSY 7|1FE A5 W

EUSIA A Y lEo] ARgE Hhol ezl o

& S7bel Al QAU A|o) BE B4 S 98 47154
7128 2asfopith, olald A7l A T1ae volodla

=

o] A flo w2 AETFET & Gas4Y A
A& Ndohs A& WASHL Qlrk AAIAQ o] 2 AR 9
AL FEAAE Ag7Essorit), oS B4t 91s) Hh
oleARY A&7 FHAT MY 3k 7
7§} Q1ZA|A|(ISCC, RTRS EU RED, Bonsucro EU, RSB
EU RED, 2BSvs, Greenergy, RSBA)"”& HEs} A1} 72
of 2 FEsjof ghrkal Hirstal lth(Table 12),

242 90| XIATISY 7IE OIF way

79| RIFO Aol vlo] o Am o] that 214754
H 0] £27|Z(Qualifying Standard)E Table 131} ZHo]
SEA WA 710l thEt ISAAE L Qlek A A
71&o] gt Q1= A= ACCS, Basel, FSC, Genesis QA,
LEAF, RSPO, RTRS, SAN/RA 50| gl.ou A}3|d 744 7]
Zo] O3t Q1ZA A= Basel, RSPO, RTRS, SAN/RA £2
R

Table 12. The voluntary certification schemes for biofuel in EU"™

ofof A
ISCC International Sustainability and Carbon Certification

RTRS EU RED | Round Table on Responsible Soy EU RED

Roundtable initiative for sugarcane based biofuels,

Bonsucro EU .
focus on Brazil

RSB EU RED | Roundtable initiative covering all types of biofuels

2BSvs French industry scheme covering all types of biofuels

Industry scheme for Greenergy covering sugar cane

Greenergy ethanol from Brazil

Industry scheme for Abengoa covering their supply

RSBA )
chain




Table 13. The certification schemes for biofuel under RTFO"

A I ASHA 71E

ACCS Assured Combinable Crop Scheme

Basel Basel Criteria for Soy

FSC Forest Stewardship Council

Genesis QA | Genesis Quality Assurance

LEAF Linking Environment and Farming
RSPO Roundtable on Sustainable Palm Oil

RTRS Round Table on Responsible Soy

SAN/RA Sustainable Agriculture Network/Rainforest Alliance
ARSI T QISHA 7IE

Basel Basel Criteria for Soy
RSPO Roundtable on Sustainable Palm Qil
RTRS Round Table on Responsible Soy

SAN/RA Sustainable Agriculture Network/Rainforest Alliance
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Fig. 3 The proposed study for introduction of sustainability
criteria for biofuel

Table 14. The proposed study area of working group for
introduction of sustainability criteria for biofuel

AIIEWC) 72 Helug
P RATHA UiEE AhEue] HY
241~ HhEY | - TF7| BM wuE oY
oI WG - 2ATIA HiEZ MX
F2AtA WEY BEY 4E AR
Ao ey | OIQEES Aol 2 AE o 2AY B}
Tatwe | A slolesiae Namel A% 2E U Ae
° -3 H0I292 T2l Hefo] ME cheTEt
- Hlo|ogigo] zAiRlel Eat AfElo] 0jxl= 2E
gsogy |t
Whwe | - MScl thet J1E w2
-sfel Bt 71 ZHeol 2 2 g JiE 4
- Bfo|et 0] AN AT STy T2 2uf £ A
Ltz|e ZAE
FHA- B | - 2AIA UESE MElol 2 wR Sof
g whwe | ooz 332 2=
A

- ARt 0| B St 2 i ot 3l 24
o JleoHe 2oy 2

Ly

i B7F WGo A= vto| e R Qg AmAlA| o] HEthe
3 EAI e, B SOl iRt AR A o3 ]
A ol dis) HE7} o] FofAfof Ay, mpx|reR, A
-3 EW B7F WGollA = v 3 A 2EWE) o A
EANE vigo s oje gl AAY 7, U84
B7HE = = A e 2ol dis) HEste] $4714
A HpoledR =] WIS AAstolof & Zloltt. kA,
AYE AR A72NE EYE Sy vfo]edz o] E9t
O 712 A7 VIEA =S HESloloF & A
oeh.

2013. 3 Vol.9, No.1 | 41



HEV), F=, vl= 22| A7
e HE 5% H]JL%’%M U = A A

FHREY) 2A7IA AHE Y3 $HO R uo] 9 AR O
3 2 wolo RS ARAE AL I3} &

grs p9do2 Aagel g A 9 A
3 S o] BAo] WAk olrh, ol vlol2.elz ] 4
AR ARGl ol2gt AR o] A7l et who] 2w
A&71s4 7]%(sustainability criteria) Z2440] A7 =
et webA EU, 9=, vl 2 =478 52 AR &
ol4 BT ol 2ddRo] g £US A 4E02 27
o 7] S ol 215 ol A4
of 2okt 7|1%L weleAY AE woﬂ % Aolct, A5
7124 uket Bkt 2A7EA HiE
sjol Bat 712, AETRA 21 L 4
Hog uAk Q] Bt lEos A4e o, ofeiat
A &7HsA 715 WESH= Hlo| e dgxto] Hlo| 2 d g &
FoRA R4 Bagoz Qgska gk

AT 9 AR Al XH%“”H‘#X] Ea Sk =7F &7t
2% BE S| 4 9 T volociz FatelRA
= lEOt]Ol oA=L %EP. T =4 vole Az iz =Y

2 M 2202 225 U] 98 vol oo 2st vole
ﬁﬂoﬂ e A&7ksdoll 2ot 7S e et 9l
0|2 9l HeHH R 2 o oelae] 4] 24
LCA) 7tof &3t 2A7HA wi& H717E Ald s ofof gitt
7 AREt, gebd, 3 vol2 ARl welel T2 A4}
54 7128 ARa] s AR, Bl e 0 Be)
Azt 5o 2 FAE AY1F(WG, Working Group) ] I+
An2 B2 T vol 0 AR EFT 7| BT} A%
7/ 71EAIESE HEstofoF & Floltt,

Ol

L

[SEE

% 7]

2 Qe 20124 A4AAR oUAH RS} % HHAY
Aol AU R FUA7|EHHAT U Aol 4

42 | MHAo|LA K|

Fglon], oo FAEHYHG(AIAY AR S FA =
(RFS) Al &%Het S %T, No,2012T100100022).

9

References

[1] Earth Policy Institute. Biofuels data from world on the
edge, 2012, http://www.earth—policy.org/data_center/C26

[2] Hart’s Global Biofuel Center, 2010, “Fuel & Biofuel Quality
Policies Global and Regional Insight”, Houston, USA.

[3] IEA. 2009, “World Energy Outlook®, International Energy
Agency. OECD/Paris.

[4] Hart’s Global Biofuel Center, 2010, “Global Biofuels Outlook
2010—2020, Houston, USA.

[5] RFA, 2010, Renewable Transport Fuel Obligation, <http://
www.renewablefuelsa gency.gov.uk/aboutthertfo.cfm).

[6] S. N. Naik, V. V. Goud, P. K. Rout, A. K. Dalai, 2010,
“Production of first and second generation biofuels : A
comprehensive review”, Renewable and Sustainable Energy
Reviews, Vol. 14, pp. 578—597.

[7] Emerging Markets, 2008, “Biodiesel 2020 : Global Market
Survey, Feedstock Trends and Market Forecasts, </http://
www.emerging—markets.com/PDF/Biodiesel2020Study.
pdfs>.

[8] J. =K. Kim, E. S. Yim, C—. S. Jung, 2011, “Study on
comparison of global biofuels mandates policy in
transport sector”, New & Renewable Energy, Vol. 7(4),
pp. 18—29.

[9] RAZH S, st=AFEEA, 2010, “AMHAZ S5O FH|
T DYoL npEA

[10] Y& XA, 2010, /3o A BFBA IR D EHiATBE\E
BEEZICHT 2 ETR(hEL £ 2 0).

[11] N. Sarlat, J. —F. Dallemand, 2011, “Recent developments
of biofuels/bioenergy sustainability certification: A global
overview”, Energy Policy, Vol. 39, pp. 1630—1646.

[12] Hart's Global Biofuel Center, 2010, “Global : Sustainability
Criteria Initiatives”, Houston, USA.

[13] http://ec.europa.eu/energy/renewables /targets_en.htm

[14] G.W, Bush, 2007, State of the Union Address. available
from : www.whitehouse.gov/ stateof theunion/2007/;
January 2007. Washington DC.

[15] http://ec.europa.eu/energy/renewables/biofuels/sustainability_
scheme_en.htm

[16] E4Tech, 2006, “Methodology for carbon Reporting renew—




able transport fuel obligation (RTFQ)”, Commissioned
by Low CVP.

[17] Ecofys, 2006, Sustainability reporting within the RTFO:
Framework Report; Commissioned by the UK Department
of Transport, 2006.

[18] Renewable Fuel Agency, 2009, “Carbon and Sustainability
Reporting Within the Renewable Transport Fuel Obligation;
Technical Guidance Part Two Carbon Reporting — Default
Values and Fuel Chains”, Commissioned by the UK
Department of Transport, 2006.

HO|2A =0l XI&7IsY 7IE HE Al

1z

1% o7

[19] Renewable Fuel Agency, 2008, “The Gallagher Review
of the indirect effects of biofuels production”, RFA, St.
Leonard—on—Sea.

[20] http://www.epa.gov/otaq/fuels/renewablefuels/index.htm

[21] http://www.epa.gov/otag/fuels/renewablefuels/regulations.
htm

[22] S. Yeh, D. Sperling, “Low carbon fuel standards: imple—
mentation scenarios and challenge”, Energy policy, Vol.
38, pp. 6955—6965.

2008 SAYEISISE S5l ofepaal

20049 g=pakel|ed Bt WAL & o

20064 University of Pittsburgh 3}sFa} BFA} 3
A+

s

) FFAGBYY Hg71EATL BT
(E-mail : jkkim@kpetro,or kr)

1988\3 Mgt sfslgstat Fot
20008 AZAIH s} slahgshal Fahailt
20079 AEA e eHdgeta) FakErAL

4"k

WA FFAGVY G712 ATL AT
(E-mail : csjung@kpetro,or kr)

o o &

1993\ St sfat} ofstAt
1996\ Fhsta stska} ofghiat
20099 ot skt osfuaf

AR AR Afrledts FEAFEE
(E-mail : esyim@kpetro,or kr)

2013. 3 Vol.9, No.1 |43




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


