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1. Introduction
A drastic cut in CO2 emissions is required to prevent 

a global warming. According to “Energy Technology Per-
spective 2010”1) issued by International Energy Agency 
(IEA), emissions of CO2 should be decreased by 14Gt 
CO2/yr to achieve 50% reduction in global CO2 emissions 
by 2050. Considering economical progress of developing 
countries, this means that 48GtCO2 /yr is necessary to 
reduce from the baseline emissions (Figure 1). Such a 
drastic reduction cannot be achieved by a sole technolo-
gy but a combination of many useful technologies is 
needed. In this context, some innovative mitigation op-
tions like “Carbon Dioxide Capture and Storage (CCS)” 
or “Biomass Utilization” becomes remarkable. Estimated 
costs of these two technologies are shown in Figure 2. 
Both are relatively cheep and generated power from these 
is stable compared to the case of photovoltaic or wind 
power.

Prior to reports from research groups of RITE, I would 
like to survey trends in CCS and biomass utilization, on 
which RITE has been focusing for many years. I would 
add that some results used in this report were given in 
NEDO’s research program, “Total System of Zero-emis-
sion Coal-fi red Power Generation Project”.

2.  CCS
2-1. CCS Project

Global CCS Institute (GCCSI) published “Th e Glob-
al Status of CCS: 2011”2) in autumn, 2011, which sum-
marizes CCS projects activities in the world. Th ere, 
projects are classifi ed into the following 6 stages based 
on degree of progress: Identify, Evaluate, Defi ne, Exe-
cute, Operate, and Closure. Th e fi rst “Identify” is the 
stage of site screening, “Evaluate” is site assessment and 
pre-feasibility study, “Defi ne” is site selection and feasi-
bility study, “Execute” is project execution, design and 
installation, and “Operate” means asset operation. Th e 
fi nal “Closure” is the stage that injection is completed 
and asset is decommissioned. Based on the project lists 
made by GCCSI, I reconfi gure the start year of project 
/capture volume relations by capture options (emission 
sites and capture technology; Figure 3) and storage op-
tions (EOR, EGR, and saline aquifer etc.; Figure 4). 

First, Figure 3 shows that emission sites of “Opera-
tion” staged projects are mainly a natural gas process-
ing. CCS projects in power generation and synthetic 
fuel production will start in 2014. Post combustion and 
pre combustion are appeared in the same proportion 
but Oxyfuel is low. When synthetic gas production is 
included, pre combustion becomes the largest. 

Next, fi gure 4 shows that a major storage part of 
many CCS projects is EOR. Storage projects using sa-
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Figure 1  Contribution of mitigation technologies
(IEA, Energy Technology Perspective 2010)
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line aquifers like Sleipner, In Salah, and Snohvit are fa-
mous but storage amounts of CO2 are small. In CCS proj-
ects in synthetic gas production or power plants which 
will start from 2014, EOR is also major. Storage projects 
in depleted gas fi elds or saline aquifers appear in 2015 
and then the proportion of these grows gradually.

Project trends are changeable under the infl uence of 
political or economical changes. As already described, 
earlier CCS projects are combination of capture in natu-
ral gas processing and EOR. Th is is mainly an economi-
cal reason. In natural gas processing, CO2 removal is al-
ready included in the process and there is no use to 
newly build a capture plant. In addition, EOR gains prof-
its derived from increase in oil production. Th ese factors 
make a project be sustainable without carbon price or 
governmental subsidies. Expecting a stable carbon mar-
ket and large monetary support from government, power 
sector plans CCS projects from 2014. However carbon 
policy has not been established yet in the world and such 
large assistances are not promising because of economi-
cal crises. Recently Logannet Project in UK was reported 
to be suspended. Such suspend of project seems to be 
oft en occurred in the future. We need to establish world-
wide policies for stable CCS implementation. In order to 
implement CCS sustainably, the following three are nec-
essary; 1) enough, timely and stable support from gov-
ernment (incentives and regulations), 2) R&D to de-
crease cost, energy penalty, and risks, 3) community 
engagements in an earlier stage.

2-2. International standardization on CCS
International standardization is also an important 

factor to expand CCS in the world. For capturing CO2, 
three diff erent procedures, Post, Pre and Oxyfuel have 
been developed and they contain many separation tech-
nologies like absorption, adsorption, and membrane etc. 

Technology comparison is needed to choose the best-
matched technology, but there is no common word at 
present. We also have to answer the following questions 
to start geological storage: How safely we store CO2 into 
underground? How we account amount of reduced CO2 ? 
But procedures to answer these questions are not estab-
lished yet. 

In this context, Canada proposed to establish a new 
Technical Committee (TC) of CCS in International Or-
ganization for Standardization (ISO). Aft er voting, Tech-
nical Management Board decided to establish the follow-
ing new TC:

Technical Committee ISO/TC 265 (provisional)
•  Title -provisional: Carbon capture and storage 

(CCS)
•  Scope -provisional: Standardization of materials, 

equipment, environmental planning and manage-
ment, risk management, quantifi cation and verifi ca-
tion, and related activities in the fi eld of carbon di-
oxide capture and storage (CCS).
 Excluded: equipment and materials used in drilling, 
production, transport by pipelines already covered 
by ISO/TC67.

• Central secretary: Canada SCC
• Members (October, 2011)

◆  P-members; Australia, Canada, China, France, 
Germany, Italy, Japan, Korea Republic of, Nether-
lands, Norway, South Africa, Switzerland, United 
Kingdom

◆  O-members: Argentina, Brazil, Czech Republic, 
Egypt, Finland, India, Iran, Islamic Republic of , 
New Zealand, Serbia, Spain, Sweden, USA

Title and Scope are provisional at present and TC is 
required to decide them and elaborate a draft  business 
plan in 18 months.

In accordance with establishment of new TC, a na-

Figure 2 Comparison of CO2 reduction cost
(GCCSI “The Global Status of CCS:2011”)
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tional mirror committee is required to be established. 
RITE received a commission of National Committee Sec-
retariate from Japanese Industrial Standard Committee 
(JISC) in December 2011 and started working for CCS 
standardization. 

3. Biomass utilization
Recent activities in biomass utilization are described 

in detail in “Special Report on Renewable Energy Sourc-
es and Climate Change Mitigation”3) published by IPCC 
in 2011. Figure 5 shows a comparison of lifecycle CO2 
emissions between bioenergies and conventional fossil 
energies. In many cases bioenergies can reduce CO2 emis-
sions compared to the case of corresponding fossil ener-
gy use. Among bioenergies, use of lignocellulose is at-
tracting a lot of attention from the aspect of 

non-competitiveness with foods. 
Figure 6 shows IEA roadmap of biofuels for trans-

port4) to achieve 50% reduction in CO2 emissions in the 
world. Advanced bioethanol production and develop-
ment of BTL becomes a central issue. As aircraft  fuels are 
diffi  cult to be replaced by other technologies, use in this 
fi eld will be important.

Problems in biomass use are in diffi  culty in supply of 
widely-spread biomass, low productivity in conversion 
processes, and higher cost. Th e roadmap shows mile-
stones which contains demonstration of reliable, com-
mercial-scale production of cellulosic ethanol, BTL die-
sel, HVO and bio-SG in 2010-2015 and demonstration of 
economically feasible production of algae-derived bio-
fuel and other novel biofuel routes in 2020-2030.

Figure 3  CCS Projects (classifi ed by emission sites and capture technologies)

Figure 4  CCS Projects (classifi ed by storage options)
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4. Conclusion
At the end of 2011, we see slump of nuclear power 

aft er accidents of Fukushima nuclear power stations, re-
markable progress of shale gas, and expectations on re-
newable energies. World economy is not good as Euro 
crisis symbolizes and progress of CCS seems to be slow 
down. Japanese government plans to present an energy 
best-mix aft er 3.11 by this summer. Japan was decided 
not to join a second round of carbon cuts under the Kyo-
to Protocol but continues own eff orts for reducing CO2 
emissions. It is not easy to forecast the future fi gure of 
energy or economy but the only a certain way is to go 

forward R&D for the future. We are required to develop 
and use practically innovative technologies described 
above as soon as possible.
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Figure 5  Life-cycle CO2 emissions of Transport fuels
(IPCC, SRREN 2011)

Figure 6  Roadmap of Biofuels
(Technology Roadmaps - Biofuels for Transport- 2011)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 0
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /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
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




