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Abstract. In this paper, we introduce a web-based national Research & Devel-
opment (R&D) information system that is called ‘Open R&D Knowledge  
Service’. It is based on the SECI model of knowledge creation theory for sup-
porting knowledge creation process on a national basis. The R&D information 
system gathers and shares tacit and explicit R&D knowledge through three 
separate services – Open R&D encyclopedia service, Knowledge Q&A service 
and Precedent R&D Information service –utilizing crowdsourcing and accumu-
lated government-funded R&D outcomes. 

The system facilitates the conversion of individual tacit knowledge to na-
tional explicit knowledge and expands the existing national explicit knowledge. 
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1   Introduction 

It becomes very significant for advancement of national science and technology to 
enhance the R&D knowledge creation since the knowledge is a core element in plan-
ning or performing R&D projects.  

According to the SECI model proposed by Nonaka and Takeuchi which is one of 
the most widely accepted models for managing the knowledge, the knowledge is 
created through the spiraling knowledge processes of interactions between explicit 
and tacit knowledge. And the organizational knowledge creation is the process of 
making available and amplifying knowledge created by individuals as well as crystal-
lizing and connecting the individual knowledge to an organization's knowledge sys-
tem. In other words, ensuring what individuals come to know in their (work-) life 
benefits their colleagues and, eventually, the larger organization [1], [2].  

In this paper, we consider systematic methods to support knowledge creation by 
applying SECI model and propose a web-based National R&D Information System 
that is called ‘Open R&D Knowledge Service’ to integrate and share R&D knowledge 
by utilizing crowdsourcing and accumulated national R&D outcomes database. 

2   System Requirements Based on SECI Model 

There are two types of knowledge, i.e., tacit and explicit knowledge. The tacit knowl-
edge is normally gained from experience or intuition and difficult to state explicitly in 
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words, formulas or figures. On the other hand, the explicit knowledge is represented 
in a form of certain media and easily shared with others [1], [2], [3]. 

According to the SECI model, knowledge creation is a continuous process of dy-
namic interactions between the tacit and explicit knowledge. The four modes of 
knowledge conversion interact in the spiral of knowledge creation. The spiral be-
comes larger in scale as it moves up through organizational levels, and can trigger 
new spirals of knowledge creation [1], [2] (Fig.1). 

 

• Socialization (tacit-to-tacit): where tacit knowledge is shared through shared 
experiences.  

• Externalization (tacit-to-explicit): where tacit knowledge is articulated into ex-
plicit knowledge with the help of metaphors or analogies.  

• Combination (explicit-to-explicit): where explicit knowledge is systemized and 
refined e.g. by utilizing information and communication technologies and ex-
isting databases. 

• Internalization (explicit-to-tacit): where explicit knowledge is converted into 
tacit knowledge, e.g. by learning.  

 

Fig. 1. SECI model & the proposed system’s impact on the knowledge creation 

By applying the SECI model, we suggest requirements of R&D Information  
System for R&D knowledge creation support, as follows.  
 

• How to support the knowledge conversion process? 
• How to support the expansion of the organizational knowledge scale? 

To solve these requirements, the proposed system utilizes crowdsourcing based on 
open environment realized Web 2.0 and accumulated national R&D outcomes  
database. 

In the open environment, users can draw up their tacit knowledge and easily  
interact with other users’ knowledge or the existing organizational knowledge from 
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database. Through this process, user’s tacit knowledge is transformed into explicit 
knowledge, which expands existing organizational knowledge to new organizational 
knowledge. (Fig.1)  

3   Providing Services in the System 

The proposed R&D Information System that satisfies the two requirements provides 
three information services, ‘R&D encyclopedia service’, ‘Knowledge Q&A service’ 
and ‘Precedent National R&D service’, for sharing or concentrating R&D knowledge. 

3.1   R&D Encyclopedia Service 

R&D encyclopedia service aims to establish an encyclopedia in the field of R&D with 
the current and practical knowledge of the related experts. Experts who are selected 
from applications and recommendation from R&D management institute or govern-
ment basically manage contents of R&D encyclopedia. R&D Encyclopedia experts 
engage in the whole contents life cycle, from an examination to deletion. Users can 
freely draw up their tacit knowledge (know-how, opinion, etc.), which are examined 
by experts before registration for reliability of contents. 

This service also provides the link to concerned precedent National R&D out-
comes. To search the concerned precedent National R&D outcomes in database, this 
service uses tagged metadata of contents.  

By using this service, users’ individual tacit knowledge can be transformed into 
organizational explicit knowledge and shared with other users, and the existing organ-
izational explicit knowledge in database can be transformed into new organizational 
knowledge through interaction with users’ tacit knowledge (the existing organiza-
tional explicit knowledge + the expert’s tacit knowledge +users’ tacit knowledge). 

3.2   Knowledge Q&A Service 

Knowledge Q&A service is question and answer service about R&D. There is no 
restriction or rule in this service, therefore users can freely ask any questions or draw 
up their tacit knowledge as answers. 

This service enables to create new organizational knowledge (collective knowl-
edge) with concentrating user’s tacit knowledge. 

3.3   Precedent R&D Information Service 

Precedent R&D Information service provides R&D projects outcomes (e.g., reports) 
which are classified into success cases and failure cases.  

Contents of this service are registered by user’s voluntary registration and recom-
mendation from R&D management institutes, hence accessibility to R&D cases can 
be improved, especially government-funded R&D projects.  

This service enables to add user’s tacit knowledge and shares through the discus-
sion board of each R&D cases. 
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4   Conclusion 

We introduced a national R&D information system that is capable of sharing R&D 
knowledge and interacting with tacit and explicit knowledge on national basis in this 
paper. 

In this system, users can share their knowledge and create new knowledge based 
on national R&D knowledge of this system, and the related national institute can 
maximize the utilization of R&D Information and promote development of the na-
tional science and technology. 

Acknowledgement. The introduced system is a part of NTIS (National Science & 
Technology Information Service), which is managed by NTIS Division of KISTI 
(Korea Institute of Science and Technology Information) and the Korea National 
Science and Technology Council. 

References  

[1] Nonaka, I., Takeuchi, H.: The Knowledge-Creating Company. Oxford University Press, 
Oxford (1995) 

[2] Nonaka, I., von Krogh, G., Voelpel, S.: Organizational Knowledge Creation Theory: Evo-
lutionary Paths and Future Advances. Organization Science 27(8), 1179–1208 (2006) 

[3] Polanyi, M.: Tacit Dimension. Peter Smith Publisher Inc. (1983) 
[4] Howe, J.: The Rise of Crowdsourcing. Wired 14(6), 1–10 (2006) 
[5] Ahn, N.: A System Dynamics Model of Large R&D Program, Ph.D., MIT (1999) 
[6] Blanning, R.W., David, K.: Organizations Intelligence, pp. 39–50. IEEE Computer Society 

Press, Los Alamitos (1995) 
[7] Davenport, T., Jarvenpaa, S., Beers, M.: Improving knowledge work process. Sloan Man-

agement Review 37(4), 53–65 (1996) 
[8] O’Leary, D.: Enterprise Knowledge Management. IEEE Computer 31(4), 54–61 (1998) 


	R&D Information System to Support Knowledge Creation
	Introduction
	System Requirements Based on SECI Model
	Providing Services in the System
	R&D Encyclopedia Service
	Knowledge Q&A Service
	Precedent R&D Information Service

	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice




