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My background

e Oxford(BA, MA) Cambridge (Masters) INSEAD MBA,

e University of Sussex, SPRU (Science Policy Research Unit) PhD

 Work experience in industry, Logica(UK), Bell Northern Research (Canada), NEC,
Schlumberger Japan

= Joined TiTECH in Dec 1995 (Decision Science and Tech. 1995 ~, School of Engineering
2001~ . Graduate School of Innovation Management 2005 ~  School of Environment
and Society, 2016 ~)

*University of Sussex, SPRU Honorary Professor (2001 ~ 2018)

Building Competences in the firm, Lessons from Japanese and European Optoelectronics,
1995 Macmillan

Social Contribution
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HALY DEYHFRETR(MEXT) 2016

[HFERIBSEIZES . Space Activities Commission., FEEEEEES (Aircraft sector)
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Introduction

* Inthe 215 century, we have been experiencing a financial crisis, soaring
fuel and raw material costs, food shortages, widening gap between the
rich and the poor economic downturn the Euro crisis and global warming.

 |In 2011, Japan has been hit by a catastrophic natural disaster, followed by
the worst man made disaster at a nuclear power plant. Our society
depends on innovations and the creative work by scientists.

* |n 2018, Western Japan has been hit by a super typhoon leading to the
closure of Kansai airport. In 2019, many parts were hit by Typhoon No.15

In many areas, power outage occurred for weeks

Innovation and capabilities to innovate are crucial sources of competitive
advantage

Kumiko Miyazaki TO/RER BRERIA—FL  9/28/ 2019



Growing Importance of Technology Strategy

Technological
Paradigm shift

— @ Environmental

Time factor

Technological (dereg. Global
(Fusion, complexity, Competition,
Cost, discontinuity) sustainability)




Invention /Innovation

* |nvention ™~ isthe Creation of an Idea

* Innovation ~ The technical production and marketing steps
leading to the commercial introduction of a new (or improved)
product or the first commercial use of a new (or improved)
manufacturing process or equipment

* Innov. is the use of new knowledge to offer a new product or
service that customers want

* Non- Technical innovations

* Organizational innovations, Management innovations,
Production innovations, Commercial, Marketing innovations

A radical technological innovation requires a
combination of all of these for its successful
implementation

Kumiko Miyazaki TU/REB WHRIA—FL 9/28/2019



Can we manage innovation?

Manage something which is complex and uncertain
Random nature of innovation process

It is possible to find an underlying pattern of success
(Freeman, Pavitt)

Some firms have learned ways of managing the
innovation process better than others

Majority of failures are due to some weaknesses in the
way the process is managed



Japanese Strengths, US Strengths

Applied R&D Basic Research
Incremental innowv. Radical innovation
Commercial application Military application
Quality control Systems integration
Miniaturization New functionalities
Standardised mass volume  New architectural design
Process and production Customization

New product design

D. Okimoto, Challenge in High Tech; Positive Sum Strategy
Landau and Rosenberg, 1986



Systems of Innovation

S| can be studied at various levels, eg. Nationalreeman, Lundvai, nelson ete. ), regional,
sectoral(valerba), global

Freeman defines NSI as a network of institutions in the public and private sectors
whose activities and interactions initiate, import, modify and diffuse new
technologies.

The innovative performance of a country depends to a large extent on how these
actors, which include private firms, universities, public research labs and others
relate to each other as elements of collective knowledge creation and use.

SSI can be understood as a set of actors, such as firms, universities, national
research labs, government agencies, which interact with one another to cooperate
and in some cases compete with one another within a sector. These actors interact
collectively to benefit from their respective knowledge and competencies. (undvall, Teubal)

Empirical studies of SSI enable us to identify the bottlenecks in the innovation
system and make policy recommendations

L . TO/RER WRI+—FL  9/28/ 2019
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Factors affecting the system of innovation in a
country, NSI

Cumulative technolgical bases

Learning

Workers skills, Education

Government policy

Natural resources

Long term strategy, vision

Industrial structure, Organization of R&D
Role of other agents

Competitive factors



The Global Competitiveness Index

2013-2014
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http://www.weforum.org/reports/global-competitiveness-report

GCl 2014-2015 Country Highlights

Switzerland- Tops the GCI for the 7t year. World class res. Institutions,
High spending on R&D by companies, Strong cooperation between
industry — Univ. The level of business sophistication. Country’s capacity to
attract talent; Developed financial markets

Singapore- 2"Y. Most flexible and attractive labour market. Best higher
education and training system. Tech adoption

US — Major strength is in combination of exceptional innovation capacity,
Large market size, Sophisticated businesses, Good collaboration between
industry and univ., Human capital (scientists and engineers)

Japan — Benefits from excellent infrastructure, Healthy workforces,
Businesses are sophisticated, employing unique products and production
processes, World’s best suppliers, High quality research institutions,
High level of company spending on R&D, Excellent availability of
scientists and engineers



The Global Competitiveness Index 2014-2015
rankings and 2013-2014 comparisons

GCl 2014-2015

Rank among GCl 2013-

Rank Score 2013-2014 2014 rank
Country/Economy (out of 144) (1-7) economies™ (out of 148)Jr
Switzerland 1 5.70 1 1
Singapore 2 5.65 2 2
United States 3 5.54 3 5
Finland 4 5.50 4 3
Germany 5 5.49 5 4
Japan 6 5.47 6 9
Hong Kong SAR 7 5.46 7 7
Netherlands 8 5.45 8 8
United Kingdom 9 5.41 9 10
Sweden 10 5.41 10 6
Norway 1 5.35 1 11
United Arab Emirates 12 5.33 12 19
Denmark 13 5.29 13 15
Taiwan, China 14 5.25 14 12
Canada 15 5.24 15 14
Qatar 16 5.24 16 13
New Zealand 17 5.20 17 18
Belgium 18 518 18 17
Luxembourg 19 517 19 22
Malaysia 20 5.16 20 24

Kumiko Miyazaki TO/RER BRERIA—FL  9/28/ 2019



Rank

10
16

Global Information Technology Report 2014:
The Networked Readiness Index Ranking

Benchmarking ICT Uptake in a World of Big Data’

Country/Economy

Finland

Singapore

Sweden

Netherlands

Norway

Switzerland

United States
Hong Kong SAR
United Kingdom

Korea, Repub.

Japan

Value

6.04

5.97

5.93

5.79

5.70

5.62

5.61
5.60
5.54
5.54
541

*13 rank

14

11
21

ICT Readiness: digital
Infrastructures and
iInnovation systems

Big Data benefit is

promoted by the

availability, quality and

the management of

networks

* i.e. standards,

privacy and security,
bandwidth
constraints, data
traffic, legacy
regulatory models,
reliability, scaling,
and electrical power
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Nature 543, S10-S15 (23 March 2017)

| doi:10.1038/543S10a

Japan is one of
the world's top
research-
producing
nations. But, over
the past decade
its scholarly
output has not
kept pace with
the average
growth in
publications
around the world.
While the total
number of articles
in Scopus
increased by
about 80%
between 2005
and 2015, Japan's
output grew by a
mere 14%.
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Low Citation level of Jp : by Nature
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Relative change in indexed articles 2005-2015 (%)

The decline in Jp Papers: Nature
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Country ranking of the number of articles

. i Share of papers by country in brackets (%)
drawing attention China uUs

Research topic ranking which has been

Japan

Perovskite Battery 1(41.4) 2 (21.5) 4(6.9)
n Monoatomic layer Semiconductor 1(35.1) 2(32.5) 4 (6.6)
ER Sodium-ion battery Battery 1(58.1) 2 (17.4) 4(7.8)
“ Catalyst of nickel or iron oxide New material 1(54.2) 2(19.2) 2 (3.0
5 Dicavirus infection Medical Bio 3(9.1) 20 (1.0)
n Lithium-sulfur battery Battery 2(23.7) 7(2.8)
Genome editing Medical Bio 2(22.6) 3(8.0)
| 8 | Organic thin film solar cell Battery 1(31.8) 2 (14.3) 6 (3.8)
n Electric Double Layer Capacitor Battery 4 (7.5) 10 (2.0)
Immunotherapy Medical Bio 5(7.8) 3(9.2)
Redox Chemical 1 (63.5) 2 (14.1) 4(5.2)
Photocatalyst New material 1(78.3) 2 (5.3) 8 (2.6)
Hydrogen evolution catalyst New material 1(69.4) 2 (15.7) 9(2.5)
Cancer treatment targeting nucleic acids  Medical Bio 1(72.6) 2 (15.7) 4(2.1)
Intestinal bacteria Medical Bio 2 (16.8) 11 (3.8)
Carbon quantum dots New material 1(61.5) 3(8.8) 13(1.3)
Flexible material New material 1(36.0) 2(29.2) 4(5.9)
Activation analysis Chemical 1 (45.6) 2 (12.8) 4(7.7)
Intercellular signal transduction Medical Bio 2(22.7) 4(6.0)
m Photothermotherapy Medical Bio 2 (18.0) 15(1.0)
Effective use of carbon dioxide Chemical 2(27.9) 3(10.0)
| 22 | Microbial fuel cell Battery 1(37.2) 2 (18.0) 9(3.1)
m Photo electrochemistry New material 1(34.8) 2(23.7) 5(5.4)
m Use of carbon for condensers Battery 1 (60.6) 2 (11.1) 5(3.8)
“ Organometallic structure Chemical 1(328.4) 2 (18.8) 7 (4.5)
“ Laser melting New material 2 (20.0) 12 (2.5)
Biochar Environment 1(42.1) 2 (19.3) 24 (1.3)
m Nano generator New material 1(50.9) 2(31.5) 9(2.0)
| 29 | Lithium-ion battery 1 (41.6) 2 (27.1) 5 (5.7)
Kumiko Miyazaki | 30 | Cellulose nanocrystals Ne: ia 1(19.5) 2 (16.4) 9(5.3)




Declining competitiveness in Jp. Manufacturing skills
(monozukuri)
Measured by papers (by JST)

The JP international ranking share declining in fields such as civil eng.
mechanical eng. Systems Engineering.
% of Jp papers in the Top 10% papers.

1996-98 | 2013-15
Elec. Eng. 2 4
Automobiles | 3 6
Life sc. Eng. | 3 7
Materials 5 9
Systems Eng.| 3 10
Manuf. 5 12
Machinery 3 10
Quality contr | 4 12
Civil Eng. 4 16




Funding to National Univ. in Japan. In 11 years 2004-2015
dropped by 13.4%
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Nobel Prizes

17 Nobel Prizes In Science since 2000

But most of the research was carried out when the
Scientists were In their 20s - 40s.

Prof. Kajita (who received in 2015 for his work on
neutrinos)

warns that if the current situation continues there will
not be any Nobel Prizes in the future.



Sectoral Systems of Innovation
e Sectoral system of innovation highlights (malerba)

“Network of institutions in the public and private
sector whose activities and interactions initiate,
import and modify and diffuse new technologies in

a sector”

 Focuses on supply as well as demand

*Examines other types of agents in addition to firms
"Importance of non market interactions, actors, networks
"Importance attached to institutions, knowledge

*Does not consider the boundaries of sectors as given and
static

Kumiko Miyazaki TO/ERKFERE BEIA—FL  9/28/ 2019

22



Kumiko Miyazaki

Lk

=
| aseE |
Innovation
System R p 3okl
T e
7 95—

TO/ERKFERE BEIA—FL  9/28/ 2019

23



T ZE(=L> TDHEEL

v AR VAT LORBDFAFIHOREERTEH-HD
V—ILZzRRET S

« £)R—32 ADE HDIZ AR,
{5 O EADLHRERET SOIHY S

o VRATLULANILTHATL, MO T7O0—DRMILARYY
xO=EEHDHE

Kumiko Miyazaki TO/ERKFERE BEIA—FL  9/28/ 2019



Research Activities in Miyazaki lab

K. Miyazaki

Kumiko Miyazaki TO/RKBE HRIA—FL  9/28/ 2019



Techno Economic Network — A four layer analysis

Regulatory

SU189u09 A2110d

; National
Science (L Level

ructure Competitive / Network Level

; structure

- Market

iTeCh Y / Actors Level \

structure -
. . / Activity Level
Soclo-Economic
structure
Innovation system Four Layer Analysis

In TEN Framework
Four Layer Analysis of Innovation trajectory

Kumaresan, Miyazaki (Technology Analysis and Strategic Management)
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The Robotic Industry in Japan

e Japan produced around 80% of global demand and held about 60%
of world robot stock

e Strong demand pull strategies together with supply push strategies
of Japanese firms and government led to an increase in demand and
improved the technological capabilities of the robotic makers

 The Japanese approach of lowering barriers for use of robots by the
vast majority of industry, rather than leading edge adoption as in
the UK, or massively supporting high tech R&D as in the US,
increased the diffusion rate in Japan (Fleck)

e Successful case of innovation characterised by a virtuous loop
forming between the Science, Technology and Market poles

Kumiko Miyazaki, Nov. 23, 2017
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Shifting Pattern at Macro Level

SCIENCE TECHNOLOGY MARKET
RTA EIC-Index
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* Japan RPA - Revealed Publication Advantage
EU (Ger, Fra, Italy, UK & Swed) RTA - Revealed Technology Advantage
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GROWTH DRIVERS, LIMITING FACTORS

LIMITING FACTORS GROWTH DRIVERS

<

-COST - Productivity Increase

: : : - Minituarization
Multi-Functionality

- Craftsmanship - Quality Improvement

- Shortage of Skilled Labour
-Cheap Labour Overseas

- 3D jobs Demanding, dang.,

- Financial crisis Dirty

-Shortening PLC Shortening PLC
-Variety in Applications




Market Structure

Structural shift was observed; traditional product line shifting towards a
new, diverse product portfolio

Industrial robots slowly saturating in the Japanese market

We note a high replacement rate of industrial robots and increasing export
demand

Reduction in the number of makers and models of industrial robots

The other kinds of robots are slowly establishing their commercial markets

32
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Global industrial robots
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Figure 1.2 — Industrial Robots 2015 Statistics

Source: [World Robotics 2004, IFR]
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Framework of knowledge convergence

The early stages of the evolutionary process of industrial convergence

- - - O S S S R S S S S S S S S S e e e e .
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I Knowledge Technological ‘I Applicational Industrial
I convergence convergence , | convergence convergence
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| |
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Hacklin F, 2008

H3: In the context of industrial convergence, the formation of common knowledge bases triggers the process of knowledge convergence
and from such convergence, new technologies emerge which drive new applications and services in the interception of the two knowledge
bases.
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Technological competence and Functional Food Convergence in
Food and Pharmaceutical industry (P. Lalitnorasate)
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»  Combining with the product and
market information, we can find
relationship between the R&D
strategies, product life-cycle and
new product development
strategies.
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Kumiko Miyazaki

Number of patent applications

TO/RER BRERIA—TL

« Patent Analysis gives both
gualitative and guantitative
data related to technologies
and product/process
development

» Tea Extraction (Separation Technique)
*Preservation technique ;
*Medical application

*Tea extract in food/drink with pharmacological function
*Other applications of tea catechin

Itoen FOSHU

Catechin-tea
) /‘

Itoen Patent (AT F s, )
total = 30 patents (1988-2009)

Yakult FOSHU £
Guava_'tea 1

i
o3
i
Pl v
- Pl T =
1987 1991 . 1995 1999 -~ 2003 2007 ~ ", 2011
Suntory Patent . 4
Yakult Patent
(F773, %), total = 11 (7—B2 RYTx/—)), S“Tm"" FOSHU
total = 10 patents (2003-2011) Oolong tea

patents‘ (1995-2010)

* Preservation Technique
l *Bioconversion Technique * Composition comprised tea

"| *Medicinal Application polyphenal for medicinal purpose
*Other applications (including * Other applications of Oolong tea
bacteria culture)

9/28/ 2019
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Technological competence and Functional Food Convergence in Food
and Pharmaceutical industry (BEEERBRDAVN—DIANDE
i)

Core

Non-alcoholic beverage:
fermentation, medicinal
preparationfrom plants

technological
competence

Modifying nutritive
quality and medicinal
properties in food

Dairy products:
microorganism and
enzymes

» Several research themes are shown
to be distinct but relating to each
other at the level of technological

knowledge

Kumiko Miyazaki
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MilkProductsCo.
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Core Competence = 1 Kao +=-w=+ 2000-2003
Background=2 = 2004-2008
Niche=3 Foodstuffs; 2005-2014
Marginal = 4 Modifying
nutritive
qualities
i
Drugs for . Med. Prep.
specific :-I'h‘i?t,,\ containing

pUrposes; ~ ~9 |Organic active
others | \ ingredients
. \
0 ®
. \ INor-alcoholic
Drugs for r - beverages:
disorders of the®. .g .
. - Their
metabolism .
preparation

Coffee and Tea
Preparation

+  Technological
competences can
change timely
based on a firm’s
R&D trajectory

Co-citation Analysis

*  Collaborations between firms and institutions
were detected from patent’s assignee

RRI4+—F54,  9/28/ 2019
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Introduction

® John McCarthy from Stanford coined the term Artificial Intelligence
in 1956 at a conference in Dartmouth

® According to McCarthy, Al is the science and engineering of making
intelligent machines

Background/\of Al

® Al is said to have ® In the 2nd boom AI was related to expert
reached its 374 boom systems and it was highly specialized in
since 2013 specific domains.

® 15t boom lasted up til 1969, it ® Al has reached a new phase in the 3™ boom,
was based on search and based on machine learning and deep learning
deductive reasoning

Kumiko Miyazaki TO/RFERE BRRERIA—FL  9/28/ 2019 40
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Background: IBM’s Situation

* |IBM carried out a survey on Al adoption

* 65% of 600 companies replied that Al will play an important role in
corporate management

 58% replied that cognitive computing is essential for digital
transformation

 58% replied that having a capability in Al would be necessary to remain

Competitive in the future



Previous research done on Al
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Findings: Trend of Al papers searched
over time using two search queries

 The Two search queries led to a similar tech. trend

* Also, 34% of the papers are in the recent 4 years, indicating the
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Findings:
® Technological performance analysis (by Country)

Prior to the 3B (1990-2012)

During the 3B (2013-2016)

| L_Ildill LYLN
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pape | ratio
Country s (%) .
paper ratio
PEOPLES R 3247 23. 2 Country o
1 S (%)
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USA ® China accounts for 20% in both periods 0| :

. U AT 9.173
3|TATWAN | ® Iran has moved from 8t to 4th position N 6. 808
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Findings: Analyses of the Technologies and
Applications in the 2 periods

e Occurrences of author keywords before the 3B and during the 3™ Al boom were analysesf2
Keywords such as fuzzy systems, fuzzy controller, chaos have disappeared in 3B. Keywords such as
Deep learning, deep neural network and cloud computing, big data, smart grid, energy efficiency

hKeywords which only Keywords which appeared prior
appeared in the 3B to the 3B
NSGA-II deep neural network Intelligent control recurrent neural networks
Deep learning Loca! sea.rch. Nonlinear systems Fuzzy systems.
Support vector multi-objective " back.propagatlon
regression Swarm intelligence nonlinear control
[ Parameter estimation modelling induction motor
random forest Regression Chaos robustness
Taguchi method Learning Fl_JZ.Zy Contr?”er
Response surface Smart grid E— bioinformatics
methodology Identification Predictive control
, Wavelet neural network _ .
Big data energy efficiency knowledge discovery Fuzzy logic control
Cloud computing remote sensin Process control Computer-aided diagnosis
L & Heuristics
Reliability Surface roughness Tabu search Fuzzy Reasoning
Extreme learning PID controller robust control Nonlinear system
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Findinas: _Analvsis of AT Applical

Keywords

Applications Keywords

1. Expert system

The list of applications

2.0ptimization

3.Prediction, Forecast

keywords was revised by
1) Taking into account the

4.Machine learning, Classification, Data
Mining, Recognition, Pattern Recognition,
Deep Learning

suggestions by the

5. Design

experts interviewed

6. Simulation

2) IBM’s Cases of cognitive

7.Diagnosis, Fault Diagnosis

8. Decision support system (DSS)

adoption

9. Knowledge—-based system(KBS)

3) Using the results of the

10. Case—-based reasoning (CBR)

11. Knowledge representation (KR)

analyses

12. Management

13. Identification

14. Decision making

15. Navigation, Self-driving

16. Game

17.Matching, Scheduling

18. Robot, Automation, Remote Sensing

Cmart Rv+1 A FnrnAatatr
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Perspectives on Al adoption by companies 49

/ntar;/iewees were asked to comment on 1) their perspectives and expectations
on

And 2) What would be the necessary conditions for adopting Al in their firms

Takeda Pharmaceutical Company
Al could be used for drug development process, by increasing the operational

process.

Al would lead to PROCESS INNOVATION

* Another possible application is Call Centres, which handle enquiries by customers
by transferring the knowledge related to FAQ and apply deep learning. The adoption
hurdle for Call Centres would be low.

It is iImportant to have high quality data for implementation

- Companies must make effort to search for suitable Al applications in the company




Example of Al Applications at Oxford 50

« Making healthcare smarter

« Drug discovery

« Transforming the finance sector

« Autonomous vehicles (Oxford Univ. spinout, Latent Logic)

« Saving the planet (some species face

extinction) (experts from international development and economics,
computer science, engineering, working together interdisciplinary
approach)

« Using Al to diagnose heart disease

« AI based robots (endow robots with physical intuition)
« Legal framework for Al

« Are algorithms biased ?

Discover Oxford AI, pamphlet by Oxford Univ.




Other cases o1

« Al is being used in a leading automobile maker, Honda to analyze huge
amount of customer feedback and claims data.

« *Watson was used not only to improve quality control and operational
efficiency, but also to classify the different category of claims. The result
was then used as a feedback to other functional units, such as components
and production units.

« %Al is also used at Kanazawa Institute of Technology to provide students
with personally oriented guidance, based on the students academic record,
motivations and future career plan.

- *Hitachi has built capabilities in Al (eg. Optimization) since the 15t boom and
expert systems in the 2" boom. In the 37 boom, in marketing, for example,
Al can be used to offer customers products or services that match their
preferences or to identify the factors which may trigger changes in their
purchasing behaviour.




Big Data and broadcasting @ =45

to identify the emergence of big data trajectories in broadcasting

We test this method on public broadcasters and analyze the emerging technological
trajectories from the convergence of big data and the public broadcasters’
knowledge bases. (Miyazaki, S. Ruiz Navas, 2018, PICMET)

BIG DATA

Kumiko Miyazaki TO/RER BRERIA—FL  9/28/ 2019

52



Ba C kg roun d —Changes in the broadcasting competitive

environment

!

2 Changes in the way we view content

2 Anytime

1 Convergence between broadband and internet

technologies
ITU'R Standards (‘ g?vvl/f;?re
Integrated broadcast-broadband systems ' . orttume

When ever the user

http://www.iptvforum.jp/en/hybridcast/about/connection.html

Big data, Virtual reality

3 Data driven new entrants

Economist

These organizations are
leveraging big-data to drive their
business models

{ - ¥ - .
Thetechgiant .~ 2 | Q Periscope

everyone is watching

Video content prvide

https://www.economist.com/leaders/2018/06/28/can-netflix-please-investors-and-still-avoid-the-techlash?cid 1=cust/ednew/n/bl/n/20180628n/owned/n/n/nwl/n/n/la/131872/n

N

2

53

Kumiko Miyazaki TO/RER BRERIA—FL  9/28/ 2019



Backg round — technological change affects the

organizations across the broadcasters’ value chain

BROADCASTERS’ VALUE CHAIN

Production Distribution Consumption

rw » v
Capture Produce m m Experience
™
Broadcasters News coverage el — Isknees

. = stavors
VODs providers =T : i
Content creators ﬁrj'“ i =

News agencies ‘ '

Studios

Policy regulators
Users

Service suppliers
Device manufacturers

Viewers and

Adapted from NHK Broadcasting technology NHK 2016/2017
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Framework— Keywords can be used as proxy of knowledge
coupled with techniques such as network analyses

Search strategies can
Exploring knowledge field

model knowledge “Jk% TS 4 )
o - ‘L_E with complex networks

Porter A, et. al., 2008

Xu J, Croft W B, 1996 3 —_—
Science AND topic A t . o ‘ : 0
AND topic B or topic a ' O* "\
Scientific papers as a R G‘f“oan-.
proxy of knowledge, 5 e |
OScifinder {4 mowsonreurers (Callon, 1991). !

- i a.(',“ :-Bi(;logy
Choi J, YiS§, Lee K, 2011

H2: using keywords quantitative properties , we
can study the properties of the knowledge inside
the knowledge base.

nature (
'reaxys® ACS @™

Chemistry for Life®

H1 :using search strategies one can obtain
scientific documents which can model a topic’s
knowledge base. Furthermore, the keywords
from these papers can be used to study in detail
the knowledge base contents
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Framework— modeling knowledge bases using keywords

Following H1, a kb can be represented as a set of keywords from scientific
documents obtained from a scientific database.

Big-data knowledge base ) Lexical query &= @ = =

— -
- -~

— / .
Scientific database I=> ( Model of the Big-data
Dlkwl  D2Kw Dnkw « knowledge base ,/
Dikw2 1 1 SN =-"
D2Kw DnKw
Dikwn 2 2
Public Broadcasters’ Organization
knowledge b o = = = — — -— T T =~
ge base name filter — — — PRt - N
— — — Model of the Public ~
'=> \Broadcasters‘ knowledge /
Scientific database  Dikwl  D2Kwl  DnKw S~ o base -
e mm ==
D: documents Dikw2  D2Kw2 é ¢
NKwW
D1: document 1, D2: document 2, ... D1Kwn  D2Kw 2
n
D1Kw: document 1’s keywords, ... DnKw

n

Using scientific documents and their keywords it is possible to model a knowledge base
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Method

Scopus Web of Science

Web of Science

é N

|

|

|

|

|

Big-data knowledge |
|

"

|

|

Public broadcasters and
big-data knowledge
bases shared knowledge
[dataset]

Ruiz-Navas S, Miyazaki K, 2018a.

SCIENTOMETRICS L base )

—
v

T

| Ruiz-Navas S, Miyazaki K, 2018b. Tracking Knowledge convergence
International Journal of Technology 7

Intelligence and Planning. FOrthcoming  pr———————|——— i o — — ——— —— —— — —
Knowledge converging into

big-data
[dataset] e e - ———— - 1

11
e _| ______ Technological trajectories
identification

big-data technological
trajectories

|

|

|

. , ) I
Public broadcasters :
|

|
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Summary

Provide a relatively cheap and systematic way to identify
technological trajectories in emerging technologies.

The exploration of big-data technologies was different for BBC and
NHK. NHK built over their previous capabilities and integrated big-
data technologies which is in line with the findings on
optoelectronics related competence building (Miyazaki 1995). In
the case of BBC, they started creating new capabilities of big-data
technologies.

Public broadcasters are using big-data technologies to optimize
processes, therefore, reducing operational costs. Additionally, they
are being used to improve services as seen in the case of the BBC’s
world radio service.

We expect to see a transition and a gradual increase in the use of
big-data by the broadcasting sector in the coming years.
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General Conclusions
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* Thanking you for your attention
* Any questions, comments please



