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Abstract

After briefly updating Japanese landscape of measurement

and promotion of intangibles for innovation and growth, the

presentation shall focus upon growing torrent of digital data

as a new class of intellectual capital. A large amount of

data, digitized and often transferred across organizational

boundaries, is becoming a key factor of production and

competition, as well as a promising solution to societal

challenges. Socio-economic values of big data also raises

a set of policy issues, including privacy, security,

intellectual property and fair access.
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Outline

• Knowledge / IC Agenda in Japan

– Measurement of Intangibles & Performance

– Knowledge / IC Agenda in the Policy Initiatives

• Digital Data : a New Class of IC

– Growing Torrent of Digital Data ( “Info-plosion” )

– Socio-Economic Value of Data-driven Innovation

– Challenges for Harnessing “Big Data”
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Knowledge / IC Agenda in Japan
~ Measurement of Intangibles~

• Measurement of Intangibles & Performance

– Intellectual Asset Management & Reporting

– Research on Intangibles / Knowledge Network 

– 3rd Innovation Survey (2012)

– 2008 SNA (2011~2016)
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IC & Performance Measurement
~ Aggregated Level ~

Source: OECD (2010)
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IC & Performance Measurement
~ Aggregated Level ~

Source: Fukao et al (2009)
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IC & Performance Measurement
~ Aggregated Level ~

Source: OECD (2010)
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IC & Performance Measurement
~ Firm Level ~

• Growth accounting approach: applying CHS to 

financial statements 

– Hulten (2010)

• Production function approach: estimating production 

function including intangibles

– Lev & Radhakrishnan (2005), Bloom & Van Reenen (2007), 

and Miyagawa et al (2010)

• Market value approach: value of intangibles from the 

market value residual unexplained by tangible assets

– Yang & Brynjolfsson (2001), Miyagawa & Kim (2008), and 

Hulten & Han (2008)
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IC & Performance Measurement
~ Firm Level ~
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IC & Performance Measurement
~ Firm Level ~

Distribution of Management Scores

(Organizational Management)

more transparent

Source: Miyagawa et al (2010)
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IC & Performance Measurement
~ Firm Level ~

Distribution of Management Scores

(Human Resource Management)

more flexible

Source: Miyagawa et al (2010)
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IC & Performance Measurement
~ Firm Level ~

Source: Miyagawa et al (2010)

Management Score

Organizational Reform
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IC & Performance Measurement
~ Firm Level ~

• Miyagawa & Kim (2008)

– Intangible assets, which are complementary to R&D 

and advertising expenditures, increased MFP growth 

rate at 0.1% at the firm.

• Brynjolfsson et al (2011)

– firms that adopt “data-driven decision-making (DDD)”

have output and productivity that is 5-6% higher what 

would be expected given their other investments and 

information technology usage.
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Knowledge / IC Agenda in Japan
~ IC Agenda in the Policy Initiatives ~

• IC Agenda in the Policy Initiatives

– New Growth Strategy

– 4th S&T&I Master Plan

– New ICT Strategy (e-Gov 2.0)

– Smart Grid / Smart Community
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IC Agenda in the Policy Initiatives
~ New Growth Strategy (2010-20) ~

Sustainable
Growth

Innovation for 
Societal Challenge

New Frontier

Growth Platform

15

• Green Innovation

• Life Innovation

• Global Market, BoP

• Local Development

• S&T・ICT

• Human Resource
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Feel of Benefit,

Safety, Control

Public Acceptance

New Service

IC Agenda in the Policy Initiatives
~ New Growth Strategy (2010-20) ~
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Agile innovation for short 

time to market !

Venture 

carve-out

Sell-off 

sleeping 

IPs

Firm

Firm

Firm

Hi-tech Venture

M&A / A&D

Illustration: HayanonUniversity / RI

Alliance

Allianc

e

Alliance

IC Agenda in the Policy Initiatives
~ 4th S&T&I Master Plan (2012-17) ~
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＝Government as a Platform

e-Government for the 21st Century

• Transparency

• Participation

• Collaboration

• Accountability
• Empowerment
• Trust for government
• Citizen’s consciousness

IC Agenda in the Policy Initiatives
~ New ICT Strategy (e-Gov 2.0) ~
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Knowledge-Creation Community

Information Recognition Resource

Efficient PR
Non-

financial 
Reward

Measuring 
Impact

Collaboration 
Platform

Available IT 
resource

Social Network Service in the “Cloud”
+  Data dissemination (Data.Gov)

Animated and Empowered Individual

IC Agenda in the Policy Initiatives
~ New ICT Strategy (e-Gov 2.0) ~
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IC Agenda in the Policy Initiatives
~ Smart Grid / Smart Community ~
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Digital Data : a New Class of IC
~ “ Info-plosion ” ~
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Digital Data : a New Class of IC
~ Eco-System of Data-driven Innovation~

business,
gov. and

users

(smart)
devices

huge amounts of 

data

innovation

ICT infrastructure
Broadband, Cloud Computing, Internet of Things, …

System-wide Efficiency

Citizen Empowerment

New Service Creation

data privacy, 
security

consumer
protection

security



26&27 May 2011
World Conference on Intellectual Capital for Communities

- Seventh  Edition -

Data-driven 
Innovation

Transportation and 
logistics Industrial 

applications

Precision agriculture 
and animal tracking

Environmental 
monitoring

Urban terrain 
tracking and civil 

structure monitoringEntertainment

Security and 
surveillance

Health care 
(health monitoring, 
medical diagnostics)

Smart grids and 
energy control 

systems

Smart buildings 
(e.g. indoor climate 

control)

Source: OECD based on Culler et al., 2004, Heppner, 2007, Verdone et al., 2008

Digital Data : a New Class of IC
~ Beneficiaries of Data-driven Innovation~
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Digital Data : a New Class of IC
~ MGl “Big Data” Report~

• Big data: The next frontier 

for innovation, competition, 

and productivity
http://www.mckinsey.com/mgi/publications/big_data/index.asp

–$300 billion for US healthcare

–€250 billion for Europe’s public sector

–$300 billion consumer surplus from 

utilizing personal location data

–1.5 million managers & analysts in the 

US to ask right questions

http://www.mckinsey.com/mgi/publications/big_data/index.asp
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Digital Data : a New Class of IC
~ MGl “Big Data” Report~

Source: McKinsey Global Institute  (2010)
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Digital Data : a New Class of IC
~ MGl “Big Data” Report~

Value potential Heat Map (contd.)

Source: McKinsey Global Institute  (2010)
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Digital Data : a New Class of IC
~ MGl “Big Data” Report~

Source: McKinsey Global Institute  (2010)
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Digital Data : a New Class of IC
~ MGl “Big Data” Report~

Ease of Capturing Heat Map (contd.)

Source: McKinsey Global Institute  (2010)
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Value 
Creation

制度・
技術

Large-
Scale 
Data

Value 
Creation

Large-
Scale 
Data

Privacy 

violation

Processing

Cost

Technical 

difficulty

IPR 

infringement

Data Policy 

by Design

Digital Data : a New Class of IC
~ Challenging Issues ~
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Sharing Vision and Strategy

R&D & Demonstration

Standardization, Interoperability, & Dependability

Balancing Innovation and Privacy/Security Protection 

Building Human Resource for Data Analysis & Management

International Cooperation

Digital Data : a New Class of IC
~ Policy Agenda ~
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“Knowledge is the key resource in society 
and knowledge workers are the dominant 

group in the workforce.” 
--- Peter Drucker
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“Knowledge is the key resource in society, 
and all individuals shall be empowered and
animated to be knowledge workers and/or 

knowledge citizens.   …   Let them be the 
dominant group in your society.” 

--- Yoshi TOJO @ IC6 
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“Knowledge is the key resource in society, 
and all individuals shall be empowered and

animated with ubiquitous and timely 
information feedbacks to be knowledge 

workers and/or knowledge citizens.   …   Let 
them be the dominant group in your society.” 

--- Yoshi TOJO @ IC7 
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Thank you!

Yoshiaki TOJO

Director General, General Affairs and Policy Planning

New Energy and Industrial Technology Development Organization

Yoshi TOJO is now responsible for policy planning and resource

allocation of the NEDO, the largest R&D management agency in

Japan. He has been long working on the issue of intangible

enablers for innovation and economic growth. He conducted

various national and international projects, including Information

Grand Voyage Project (promotion of data-driven innovation, METI /

Japan, 2007-2010) and Intellectual Assets and Value Creation

Project (measurement of intangible capital, OECD, 2004-2008).
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