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Study Summary

No. Title Principal Researcher
No.28-4 Research on introduction possibility of one-way type car Kumamoto Univ.
0.£6- sharing system and new utilization method of road space Prof. Shoshi MIZOKAMI

The purpose of this research is to clarify the possibility of introducing one-way car sharing service to
Japan and its impacts. We analyzed the current situation and usage awareness of car sharing services in
Europe and the United States, and carried out demand forecasting and impact evaluation of car sharing
service using the originally developed mesoscopic traffic flow simulation, K-MATSim (Kumamoto
Multi-Agent Traffic Simulation) model, as well as operational macroscopic simulation model.

1. Backgrounds and Objects

In order to introduce one-way type car-sharing into Japan, it is necessary to consider not only the
demand forecasting but also efficient service operation methods such as optimal allocation of stations
and charge level. We analyzed the current situation and preference for car sharing services in Europe
and the United States, and carried out demand forecasting and impact evaluation of car sharing service
using the originally developed both of mesoscopic traffic flow simulation and operational macroscopic
simulation model.

2. Activities in Research Period
The main activities in this research period are as follows;

1) Analyze the current situation and usage awareness of CS services in Europe and the United States.

2) Conduct a stated preference survey for CS service in daily life, examine the possibility of introducing
car sharing service and estimate the modal conversion model to CS service and develop a
macroscopic simulation model for CS operation that incorporates the above modal conversion model
and mesoscopic traffic flow simulation model.

3) We apply the simulation model for some urban areas where has different scale and characteristics
were conducted, and examine the feasibility of station-type car sharing service. By clarifying the
effects and problems of placing the station off the road and on the road, we will consider how to use
the road space.

4) Investigate a prototype method of demand forecasting and impact evaluation for autonomous driving
vehicle sharing service.

3. Study Results
The research results of the above 1) to 4) are outlined below in order.

1) We visited Paris and Berlin in 2016, and Paris, Lyon, Bordeaux and London in 2017, and discussed
with local governments, local transportation planning consultants, and university professors. In
particular, we have investigated in depth the usage and operation of station-based car-sharing
Autolib' in Paris. A survey on Autolib', which was conducted in 2011 and 2013, was conducted in
2016 as well. From these results, the situation of use and operation of car-sharing business in Europe
and US was clarified. Furthermore, it became clear that it is necessary to study feasibility from the
viewpoint of profitability depending on the business scale and service provision area.

2) In 2014, we conducted the “Stated Preference Survey on MEV Car-Sharing”. About 30% of
respondents indicated their intention to convert from current modes to MEV car-sharing. The
conversion model to MEV car-sharing estimated using this stated preference data has become a
creative model which includes "probability of not being able to receive a reservation" as one of
explanation variables. We developed a multi-agent type car-sharing operation simulation model with
a structure in which the value of "probability of not being able to receive a reservation" is updated
depending on the results of other people's behaviors in the daily iteration process. Furthermore, we
developed a mesoscopic traffic simulation model that represents dynamic traffic flow on the road
network. This simulator not only has the standard performance that the traffic flow simulation model
should have, but also has the function that enables various transportation policy analyses.




3) The simulation model was executed for three cities with different size and traffic characteristics.
Results show that profitability is improved if the business is conducted only in the area limited to the
central part in the Kumamoto urban area. Lowering the fare for trips whose destination is the
periphery can promote the use of car-sharing services, as well as can alleviate the demand and
uneven distribution of vehicles spatially and temporally. Also, by clarifying the effects and problems
of placing the station off the road and on the road, we will consider how to use the road space. The
influence on the road traffic flow due to the on-road car-sharing station was predicted using
K-MATSim. Although traffic volume on the links upstream and downstream of stations decreases,
traffic volume on the links around the station increases because of the detouring vehicles. In
particular, the tendency was remarkable around the station installed near the intersection with high
traffic volume.

4) We developed a prototype simulation model that interpolates a demand forecasting and service
supply for an Autonomous Vehicle Sharing service. Results of executing simulation for Kumamoto
metropolitan area show that about 1.7% of the total number of trips will be converted to this service
and total parking time in the downtown area will be dramatically reduced by as much as 15%.

4. Papers for Presentation

1) Shoshi MIZOKAMI, Toshikatsu MORI (2019), The end of Autolib’ and future prospects for
car-sharing services — Based on the business of Autolib’ in Paris -, Traffic Engineering, No.53,
Vol.5, pp.43-51.

2) Shoshi MIZOKAMI, Toshikatsu MORI (2018), Possibility of introducing car-sharing services to
Japan — Based in the operation of Autolib’ in Paris -, Traffic Engineering, No.53, Vol.4, pp.54-60.

3) Shoshi MIOZKAMI: Mobility and society combining autonomous driving technology and sharing
services, International Academic Seminar on “New Mobility and Society Combining Autonomous
Driving Technology and Sharing Service”, Campus Innovation Center of Tokyo Institute of
Technology, 2018.11.30, Tokyo.

4) Kenta NAKAMURA, Shoshi MIZOKAMMI, Junya HASHIMOTO (2017), A feasibility study on
introducing one-way car-sharing system and its allocation of stations, JSCE-D3, Vol.73, No.3,
pp-135-147.

5) Yugo FURUSAWA, Shoshi MIZOKAMI, Kenta NAKAMURA (2017), A simulation study on
car-sharing service operation considering its spread process, JSCE- D3, Vol.73, No.5,
pp.1_1003-1_1012.

6) Shoshi MIZOKAMI, Demand Forecasting and management Method of Electric Vehicle Sharing
System — Simulation Model of One-way Micro Electric Vehicle (MEV) Sharing System, Car
Sharing Association Annual Conference, May 18th - May 9th, 2017, Montreal, Canada.

5. Study Development and Future Issues

In addition to the Autonomous Vehicle Sharing service that provides sharing services by autonomous
vehicles, the Autonomous Vehicle Ride Sharing service, which allows many passengers to ride in AVS,
can be the ultimate mobility service. However, it is necessary to consider in advance social and urban
issues such as whether such mobility services can be accepted by citizens, what will be the role of
traditional public transportation services, whether parking spaces occupied by private cars are necessary
in cities as before.

6. Contribution to Road Policy Quality Improvement

As a member of "committee on car-sharing social experiment utilizing road structure and space"
constituted by Tokyo National road Office, Ministry of Land, Infrastructure, Transport and Tourism, in
2016, the findings from this study were introduced at every committee meeting. We have proposed the
implementation plan of car-sharing experiment using road space in the center of Tokyo. The results are
reflected in the notes on setting up and operation of the car-sharing station. The committee continues its
activities in 2019.

7. References, Websites, etc.

Websites etc. have not been established especially yet. However, We plan to disclose the performance,
functions and application of K-MATSim, and have them be widely applied to traffic flow and
transportation policy analysis.





<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


