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Digitalization Trends and Policies for 
Achieving 24/7 Carbon-free Energy

A wide range of policies are being implemented globally 
to achieve a carbon neutral society. Among these, a new 
trend is to expand initiatives for achieving 24/7 carbon-free 
energy, which is the continuous utilization of renewable 
energy sources that are subject to generation fl uctuations 
depending on the weather. It has become widely accepted 
that in order to achieve true carbon neutrality, manage-
ment of renewable energy generation and consumption 
at a highly granular hourly level is required. Hitachi is 
participating in projects such as the EnergyTag initiative 
for the standardization of 24/7 carbon-free energy, and 
is collaborating with Hitachi Energy Ltd., to develop spe-
cifi c solutions that utilize digital technologies. This article 
describes Hitachi’s efforts to contribute to the decarbon-
ization of society by implementing a digital transformation 
cycle for achieving carbon neutrality based on a data-
driven approach using highly granular data.

Global Trends for Achieving 
24/7 Carbon-free Energy

Governments worldwide are implementing various 

policies such as utilizing energy attribute certifi cates 

(EACs) and power purchase agreements (PPAs) 

to achieve a carbon neutral society. However, full 

decarbonization will require even greater deploy-

ment and expansion of renewable energy, creating 

new challenges in related markets and technology 

development fi elds. On the other hand, because the 

deployment of renewable energy is not the ultimate 

target, to achieve carbon-free energy (CFE) additional 

actions will be required.

The EAC trading system is not directly linked to 

timing of electric power generation and the physical 
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conditions of the electric power system, resulting in 

temporal and spatial discrepancies. In order to bridge 

this gap, it is necessary to certify that the renewable 

energy procured under agreements based on hourly 

units is the same as the electric power supplied to 

the demand side. Since renewable energy is affected 

by weather and other factors, the deployment of 

such energy is subject to both time and location 

constraints when generating electricity. Therefore, 

there is a need to encourage the new deployment 

of renewable energy that meets these requirements, 

while continuously and effectively integrating the 

renewable energy into existing power systems and 

trading systems. 24/7 CFE* has been conceptualized 

to achieve this. Under 24/7 CFE, matching CFE gen-

eration and consumption at a highly granular tempo-

ral level of an hour or less is positioned as a critical 

requirement.

The EnergyTag(1) initiative is based in the UK and was 

established to promote a deeper understanding of 24/7 

CFE. In March 2022, the EnergyTag initiative published 

standards and guidelines for Granular Certifi cates (GCs), 

which are issued, traded, and written off similarly to 

EACs (see Figure 1). Hitachi joined in the standardiza-

tion process and is one of more than 100 supporter 

organizations of EnergyTag. In the data center fi eld, the 

implementation of GCs has already started spontane-

ously, and studies are continuing for application in other 

fi elds such as green hydrogen, methane, and ammo-

nia. The international standardization organization for 

*  The concept of supplying electric power with zero carbon emissions to 
the power supply network and using such power in real time, 24-hours 
a day, 7-days a week (continuously).
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renewable energy certifi cates (I-REC)(2) is expanding 

its scope to fi elds such as decarbonization and hydro-

gen, in addition to certifi cation by hourly unit. In the 

future, the deployment of 24/7 CFE is expected to be 

an important step toward the disclosure of greenhouse 

gas (GHG) emission amounts, which is required for 

strict carbon accounting.

Importance of Disclosing GHG Emission 
Information

A growing number of companies worldwide 

are disclosing information about their decarbon-

ization activities in conformance with the Task 

Force on Climate-related Financial Disclosures 

(TCFD)(3). According to information published by TCFD 

on September 22, 2022, a total of 3,819 companies 

and organizations around the world had agreed to 

disclose information of which, 1,062 companies and 

organizations are in Japan.

TCFD disclosures are composed of four categories, 

which are Governance, Strategy, Risk Management, 

and Metrics and Targets. The Metrics and Targets cat-

egory requires the calculation and reporting of the 

amount of GHG emissions according to internation-

ally recognized GHG protocols. The GHG protocols 

are divided into three categories, which are Scope 1 

(direct emissions), Scope 2 (indirect emissions), and 

Scope 3 (other emissions), depending on how the gas 

is emitted and who emits the gas. As the deployment 

of renewable energy continues to grow, in addition to 

asset management and energy management, tasks 

for understanding, calculating, and reporting GHG 

emissions will become even more important in the 

future at companies and other organizations that 

report emissions. In Japan, the Tokyo Stock Exchange 

(TSE) revised its Corporate Governance Code in June 

2021 to make it compulsory for the 1,839 companies 

listed on the Prime Market to disclose information 

according to the TCFD framework.

Furthermore, under Scope 3, reporting is not con-

fi ned to the individual company, but is required for 

the entire supply chain, which reveals to the cus-

tomer the total carbon amount related to the deliv-

ered product. Already, there are cases globally of 

customers demanding companies to certify that the 

electric power related to the delivered product origi-

nates in renewable energy on an hourly basis. Such 

calls for proof that the energy itself is carbon-free are 

expected to spread globally in the future.

Innovative Energy Management Based on 
Digital Technology Utilization

Hitachi is strengthening its digital solutions and uti-

lizing a wide range of electric power system solu-

tions. In the future, Hitachi will provide even more 

GC-related solutions to contribute in a comprehensive 

manner to customer decarbonization. Hitachi will pro-

vide highly trustworthy certifi cation, risk reductions, 

Region 24/7 CFE-related trends by region

Europe
• EnergyTag initiative published standards and guidelines for 24/7 CFE
• European Commission encouraged use of 24/7 CFE in manufacturing fields such as green 

hydrogen (from 2030)

North America • US government published a policy to procure more than 50% of electric power used 
by the government as 24/7 CFE by 2030

Rest of the world
• I-REC is promoting studies for standardization of hourly certificates
• 24/7 CFE demonstration projects promoted in Australia, Taiwan, Singapore, Chile, and others

Figure 1 | Trends Related to 24/7 CFE by Region

CFE: carbon-free energy
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and optimal procurement for electric power and GCs 

to form an ecosystem that takes into account activi-

ties covering various stakeholders and end-to-end 

(E2E) processes (see Figure 2). Hitachi’s aim is to 

coordinate the behavior of various related stakehold-

ers to ensure commitment to and cooperation with 

the local community.

Currently, EACs such as the RECs in the USA and 

the guarantee of origin (GO) certifi cates in Europe 

are purchased either in the form of electric power 

via PPAs, or are purchased separately via a method 

that is not linked to the electric power after procur-

ing power from a power trading market. In contrast, 

Hitachi’s innovative energy management utilizing digi-

tal technology matches consumers and suppliers in 

advance to procure the power and the linked GCs at 

the same time, which enables trading on a private 

market managed by the electric power retailer. If 

linked GCs cannot be acquired according to customer 

requests, GCs not linked to the power can also be 

provided in a supplementary manner. In addition to 

operational planning for power supply and demand, 

past results and forecast data are used to optimize 

supply and demand. This enables pre-matched trading 

that uses the fl exibility of both supply and demand to 

enable the maximum utilization of unused renewable 

energy. Renewable energy trades between supply 

and demand are matched at a highly granular level 

that enables energy traceability to be provided for 

electric power that includes both renewable energy 

and other energy sources.

Energy storage plays an important role in provid-

ing fl exibility over a wide range of renewable energy 

uses. As such, Hitachi is developing GC management 

technologies for storage battery charge and discharge 

power to make it possible to provide consumers of 

the charged and discharged renewable energy with 

GCs. Since electric power loss occurs when the elec-

tricity of storage batteries is charged or discharged, 

this can be taken into account to implement highly 

reliable GC management. A future goal of Hitachi is 

to achieve 24/7 CFE by optimizing the entire system 

including power consumption, generation, and equip-

ment such as storage batteries in the power grid.

As a part of disclosing GHG emissions information, 

GCs will be used when reporting about decarboniza-

tion throughout the entire supply chain for products 

manufactured using 24/7 CFE, which will enable 

fi nal certifi cation of the products as being manufac-

tured through fully sustainable methods. Such proof 

is essential for environmentally conscious manu-

facturers, service providers, end users, and other 

End-users
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Figure 2 | Confi guration of Ecosystem for Utilizing Granular Certifi cates

PPA: power purchase agreement
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customers. As a result, the use of GCs will increase 

the value of environmentally friendly claims by com-

municating to the outside world that the power uti-

lized in manufacturing processes is 24/7 CFE.

Digital Transformation Cycle for Phased 
Implementation of Carbon Neutrality

For customers and other energy consumers, achiev-

ing carbon neutrality by 2050 is an extremely tough 

challenge. It is important to accurately understand 

current conditions to create and then gradually imple-

ment a medium-to-long term strategy. However, 

many companies are likely to be unsure of how to 

devise policies that will meet such ambitious plans 

and targets.

Activities for achieving carbon neutral energy are 

divided into the four categories of “Strategy creation 

and update,” “Work design and system requirements,” 

“Highly granular operation management,” and “Report 

and review” (see Figure 3). Firstly, “Strategy creation 

and update” describes a roadmap for the actions to 

take by 2050. Then, “Work design and system require-

ments” designs specifi c implementation measures 

for short-term actions to take from the roadmap. 

This requires not only plans to increase renewable 

energy, but also operational considerations, such as 

the related equipment and work. Next, in “Highly 

Report and review

Highly granular operation 
management

Strategy creation and update

Work design and system 
requirements

Environmental report according 
to objective/frequency

Roadmap for carbon-free energy

Cost reductions and improvements 
of renewable energy ratios/
operational excellence

Renewable energy procurement 
design
Digital work design

Identification of areas for further improvement Recursive creation of solutions

Figure 3 | Digital Transformation Cycle for Achieving Carbon Neutrality

Solutions provided by Hitachi
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Figure 4 | Solutions Provided by Hitachi for Customer and End User 24/7 CFE Utilization

ETRM: Energy Trading and Risk Management   GC: Granular Certifi cate   EV: electric vehicle
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granular operation management,” the carbon neutral 

policies are implemented and operations are per-

formed continuously by increasing the renewable 

energy ratio steadily while also keeping an overall 

balance with cost effectiveness and operational excel-

lence. Finally, in the “Report and review” phase, the 

results of improvements are identifi ed and compared 

to the roadmap, and a report suitable for the objec-

tives is generated. This report will serve as the basis 

for updating the roadmap for the second cycle. These 

four activities are not performed just once. Rather, as 

far as possible, they are implemented continuously 

and regularly while checking the most recent condi-

tions of the business environment. This is important 

in order to steadily achieve carbon neutrality, a goal 

that is diffi cult to meet in the short term.

Policies for Providing Global Solutions

In 2020, Hitachi acquired the Power Grids business 

of ABB Ltd. (now known as Hitachi Energy Ltd.). 

Then, Hitachi Energy acquired the US company 

Pioneer Solutions LLC, enabling it to provide Energy 

Trading and Risk Management (ETRM)/RECTracker, 

and Emissions Tracker products(4) in the commodity/

energy trading (including EACs) and risk management 

solution markets. The global team of business units, 

sales units, and research and development works 

together to provide comprehensive solutions that 

accelerate the 24/7 CFE utilization of customers and 

end users (see Figure 4).

Furthermore, to optimize power trading at a granu-

larity of one hour or less, while comprehensively tak-

ing into account the environmental value, costs, and 

other various risks involved in power trading, Hitachi 

is developing highly granular energy traceability that 

enables GC trading management, advanced supply 

and demand matching based on power generation 

and demand forecasting, and GC management tech-

nologies for power charging and discharging of stor-

age batteries. The comprehensive utilization of these 

policies will enable the continuous implementation of 

the digital transformation cycle for achieving carbon 

neutrality, resulting in the effi cient use of renewable 

energy with no waste and helping to increase envi-

ronmental value for customers.

References

1) EnergyTag, https://energytag.org/

2) The International REC Standard Foundation, https://
www.irecstandard.org/

3) Task Force on Climate-related Financial Disclosures, 
https://www.fsb-tcfd.org/

4) Hitachi Energy, “Market Operations,” https://
www.hitachienergy.com/us/en/products-
and-solutions/energy-portfolio-management/
trading-and-risk-management

Norihiko Moriwaki
Digital Business Strategy Division, Energy 
Solutions Division, Energy Business Division, 
Hitachi, Ltd. Current work and research: 
Creation of digital business strategies in 
energy fi elds and management of digital 
solution development.

Hugo Stappers
Energy Portfolio Management, Hitachi 
Energy Ltd. Current work and research: 
Global sales activities for energy portfolio 
management solutions of Hitachi Energy.

Masaaki Ito
Digital Transformation Promotion Department, 
Digital Business Strategy Division, Energy 
Solutions Division, Energy Business Division, 
Hitachi, Ltd. Current work and research:
Development of green and digital solution 
businesses for energy fi elds in Japan through 
development of digital solutions business for 
energy fi elds in Japan and overseas.

Efrain Tamayo
Digital Transformation Promotion 
Department, Digital Business Strategy 
Division, Energy Solutions Division, Energy 
Business Division, Hitachi, Ltd. Current work 
and research: Following the development of 
the Sustainable Finance Platform based on 
market analysis to deploy renewable energy, 
currently promoting digital business and 
system development for overseas power 
supply chains.

Nao Saito
Technology Strategy Offi ce, Research & 
Development Group, Hitachi, Ltd. Current 
work and research: Overseas research and 
development strategic planning through 
research and development of power 
transmission and distribution systems in 
Japan and overseas, and development of 
digital solutions.

Kazutaka Jyoue
Digital Transformation Promotion Department, 
Digital Business Strategy Division, Energy 
Solutions Division, Energy Business Division, 
Hitachi, Ltd. Current work and research: 
Promotion of digital business development for 
power supply chains through the deployment 
of solutions business for electric power 
companies in Japan.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice


