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Japan's population is expected to decrease from
120 million people today to 80 million people in 2050

Japan's population is expected to decrease from
120 million people today to 80 million people in 2050
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The Earth

Japan
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Identified seven themes for social value innovation                  Identified seven themes for social value innovation                  
by observing megatrends and technology trends

Seven Themes for 
Social Value Innovation

Challenging the issues in society

6 Megatrends

Future Technology Trends

Chain of resource & 
environmental issues

Search for mature 
society models

Deconcentration of 
power

Emerging countries 
growth & challenges

Power and influence 
of individuals

Diversified threats, 
need for safety and 
security
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PublicPrivate

Seven Themes for Social Value Innovation

Sources of value 
generated by ICT

Safe and efficient lifelines

Coexist with the Earth
Affluent and fair society 

for active people

Information and communication 
to support affluent societies

New link-ups between 
industry and ICT

Diverse work 
styles pushing 

back boundaries

Safe and 
secure cities, 
administrative 
platforms
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2-1-1. R&D Strategies

Partners
(Technical cooperation)

Customers
(Knowledge • Verify)

Deliver 
Solutions
Deliver 
Solutions

Core competency

C
reate solutions for society

Solution 
prototype

Verify value with partners 
and leading customers

Competitor
analysis, 
NEC strategy

Customer 
challenges

No.1/Only 1
technology

(1) Concentrate and deliver high value in our strong areas
(2) Deliver core conpetency with strong technologies
(3) Co-create strong solutions with our partners and customers

S
ocial Value Innovation: 

7Them
es
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・・・

Potential 
solution

No.1/Only 1
Technology

Stable infrastructure 
operation at power 

companies

Invariant 
analysis

Integrated city 
monitoring for 

emerging nations
Face recognition

Manage business 
information risk in 
large corporations

Recognizing 
textual 

entailment

Efficient energy 
management at 

large-scale facilities

Heterogeneo
us mixture 
learning

Public 
safety

Smart disaster 
reduction Stadium

Smart water 
management

Protect 
infra

Smart 
traffic

Next generation 
broadcasting

Broadband access 
network

Quality 
control

Agricultural 
ICT

Predict 
supply/dem

and

Business support HR matching

Probe for 
resources

Monitor 
marine 

environment

Protect 
environ
ment

Medical and health 
care Education

2-1-2. Narrow Down Solutions 

Focus on solutions for society that deliver high value

Seven Themes for Social Value Innovation

Narrow 
down 

solutions 
from value 
perspective
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Continued to deliver competitive solutions for society.
Worked to refine our propriety technologies. 

2-1-3. Main Business Outcomes

Predictive failure monitoring at large-scale 
plants through invariant analysis technology 

that detects trends “out of the ordinary.”

Predictive plant failure monitoring 
for The Chugoku Electric Power Co., Inc.

Solutions to information governance
at Sumitomo Mitsui Banking Corporation

Saved power by 20% through heterogeneous 
mixture learning technology that automatically 

builds high-precision forecasts 

Solution to predict power demand 
at Obayashi Corporation

(2013-2014)

Delivered world’s leading entailment 
recognition to scan large amounts of text for 
strict management of important information

City monitoring
Singapore National Project

Contributed to city security through 
predictive crime monitoring focused on  
the No. 1 face recognition technology

Case study
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Deteriorating 
safety due to rapid 
urbanization

Singapore government 
agencies
• Provide data from street surveillance cameras
• Provide venues for demonstration experiments

Accumulate 
knowledge by 
verifying with 

Singapore 
government 

agencies

For governments：
Comprehensive 
city surveillance 
by Interagency 
Collaboration

Inefficient security m
aintenance due 

to governm
ent silos

Integrated city m
onitoring

Consortium for technical 
cooperation
• Smell analysis （iOmniscient）
• GIS Platform （ESRI） and other 7 companiesBarriers between 

ministries

Develop 
technologies for 
image processing, 
sentence analysis

*Evaluated by the U.S. National Institute of 
Standards and Technology (NIST)

2-2-1. Case Study: Integrated City Monitoring

Integrated analysis of data from surveillance cameras and SNS using the world’s best 
engines. Verify efficient monitoring systems for government interagency use

Integrated analysis of 
information between 

organizations

Facial recognition technology
No. 1 for accuracy and speed*

Recognizing Textual Entailment
No. 1 for target accuracy*
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2-2-2. No.1/Only 1 Technologies: Business Contributions  (2013-2014)

Contributions to the Business No.1/Only 1 
Technologies

Seven Themes for 
Social Value Innovation

• Predictive monitoring for nuclear plant failures at 
The Chugoku Electric Power Co., Inc.

• Introduced street surveillance in Tigre

• Provided to major advertising agencies a service 
that link print medium ads with smartphones

• Provided TMS    applications
• Delivered over 200 SDN   solutions to 

corporations and organizations worldwide

• Participated as a leading enterprise in  the 
Singapore Safe City Project

• Verified product demand prediction at major 
retailers

• Built 4K broadcasting system/ test broadcasting

• Set up cyber security solution systems

• Provided HR matching solutions

Facial recognition

Crowd behavior analysis

Invariant analysis

Lightweight encryption

Bandwidth prediction

SDN

Heterogeneous 
mixture learning

Image recognition

RAPID machine learning

Real-time processing

• Reduced power consumed by air conditioning by 
30% at NEC Kanagawa Data Center

• Increased battery life for wireless sensors by 
10 times

Phase change cooling

Spintronics circuit

• Introduced system  at Lemon Tree Hotels in India

*1: Traffic Management Solution *2: Software-Defined Networking

*1

*2
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Provide high value-added solutions for society 
by upgrading services and optimizing entire systems

3-1-1. Changes in Solutions for Society

Infrastructure

Decision support

Planning and 
operational support

IntegrationPlatform systems

Strategy consulting

Added value

・・・

P
ow

er

Traffic

W
ater

E
nvironm

ent

E
ducation

S
ocial w

elfare
S

ocial w
elfare

Urban planning

Future forecasting

Integrated operation

Automatic 
optimization control

Management 
systems

・・・

Better Better 
quality

P
ow

er netw
orks

P
ow

er netw
orks

W
ater netw

orks
W

ater netw
orks

C
rim

e

S
ocial w

elfare
S

ocial w
elfare

・・・

Optimal

Expand Expand 
scope

Smart city 
solutions
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Efficient and 
equality water supplies

Efficient maintenance of 
road infrastructure

Stable operation of all 
important infrastructure

Safe and efficient 
public transport

3-1-2. Provide Integrated Solutions for Society

Detect leakages

Predict water demand
Smart water 
management

Diagnose deterioration

Predict deterioration maintenance

Preventive 
infrastructure 
maintenance

Secure Operation 
of social 

infrastructure

Predictive monitoring

System security

Traffic prediction

Fleet management
Smart traffic

Provide for customers with efficient and secure businesses by  
integrating our strong competencies
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Optimized 
water supply

3-1-3. Added Value and Integrated Solutions for Society

Detect leakages

Predict water 
demand

Focus on core technologies to add value to solutions and 
refine No. 1/Only 1 competency

D
ata science

V
is

u
a

liz
e

A
n

a
ly

z
e

C
o

n
tro

l

Platform

Computing
Networking

Security

Real time

Dynamic

Remote

Secure

(S
m

art w
ater m

anagem
ent)

Integrated solution
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By leveraging our strength in visualization and analysis, enhance 
accuracy of prediction and  broaden subjects of surveillance

3-2-1. Changes in  Data Science Technologies

Expand 
dynamic 

control targets

Real
world

V i s u a l i z e A n a l y z e
Recognize 

exterior Learn

Real
world

V i s u a l i z e
A n a l y z e

C o n t r o l
Recognize 
exterior +
Recognize 

interior

Learning + 
Reasoning

Optimum plan Overall optimized
control

Obtain 
broader, more  

in-depth 
information

Induction + 
Deduction
Integration

Present

High-efficiency social 
infrastructure

Future

Detect leakages

Failure predictive 
monitoring

Optimized water 
supply control

Preventive infra. 
maintenance

Securely operate 
social infrastructure

Smart traffic



Page 18 © NEC Corporation 2014

Provide unique solutions by obtaining broader, more in-depth 
information

Preventive mainte-
nance of infrastructure

Secure distribution 

O
btain in-depth 
inform

ation
O

btain in-depth 
inform

ation
O

btain broad 
inform

ation
O

btain broad 
inform

ation

3-2-2. Reinforcement of Data Science (1) Visualization

Recognize exterior

Identify unique 
patterns only

Measure 
optical 

vibrations

Fingerprinting 
objects

Recognize interior

Identify general objects

World first

World first

Diagnose extent 
of structural 
deterioration

Tagless tracing

D
ifferentiate w

ith new
 social values

No. 1 technologies
(Accumulated strengths)

Visualization technologies
(Reinforce strengths)

Face 
recognition

No.1

Fingerprint 
identification

No.1

2014 2018

Smart cities, smart 
infrastructure
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Optimize future prediction for more complex and uncertain social systems by joining 
inductive prediction (experience) with deductive prediction (rules)

3-2-3. Reinforcement of Data Science (2) Analysis

Deductive approach

ーーー
ーーー
ーーー

ーーー
ーーー
ーーー

ーーー
ーーー
ーーー

Predicts unknown 
events based on 

rules

Lack of accuracy

Rules

Inductive approach
Predicts future based 
on past experience

Difficult to deal with 
unknown events

Heterogeneous 
mixture learning

Invariant
analysis

World first

Develop new 
rules

Compensate 
for the 

unforeseen

Reasoning based on 
organically combining 
induction and deduction

ーーー
ーーー
ーーー

ーーー
ーーー
ーーー

ーーー
ーーー
ーーー

Experience

Rules

Smart Traffic

Optimum deployment for 
public transport incidents

Supports incidents

Optimum water 
infrastructure

Supports a city-wide 
incidents

Supports more 
complex and 

uncertain systems

No.1/Only 1 Technologies
Analytical 

Technologies

2014 2018
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2014 2018

Expand objects of control to deliver dynamic and optimized 
controls for the entire social system

3-2-4. Reinforcement of Data Science (3) Control

Water, power, 
other social 

infrastructure

SDN
Leading

commercialization

SDC （*1）

SDS （*2）

IT systems (Whole)

IT Systems (networks)

Infrastructure

*1: Software-Defined Computing *2: Software-Defined Storage

Dynamic network change based on 
demand and prediction

Dynamic resource 
efficiency for robust system

Deliver stable and efficient 
social systems

Highly 
reliable and 
efficient ICT 
systems

Optimized 
water supply 
control

Human systems, social systems

Corp., public administration, etc.
Record of delivering more than 200 systems
Reduce operational costs, deal with failures
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Real time

Dynamic

Remote

Secure

3-2-5. Aims of Platform Technologies

Understand and 
respond to current 
situations in real time

Predict next likely 
situation, optimize 
controls in real-time

Build the response 
based on information

Freely exchange 
information between 
remote locations

Secure stability for 
each system, venue

Overcome distances, 
deliver functionality 
without stress

Secure stability of 
overall social systems

Respond efficiently and in 
real time to complex 
changes in situations

R
espond to large-scale, com

plex 
issues in the real w

orld

Respond to large-scale, complex issues in the real world 
by developing the sources of ICT value: 
Real-time, Dynamic, Remote, Secure
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Deliver real-time operation and cost-efficient manner
by dynamic combination of vector/parallel processing technologies 

3-2-6. Strong Platform (1) Computing

Instant 
detection

Cyber attacks 
monitoring

Optimized 
transport

Predict 
demand

Close control 
of water

CPU CPU CPU CPU CPUCPU

CPU CPU CPU CPU CPUCPU

CPU CPU CPU CPU CPUCPU

CPU CPU CPU CPU CPUCPU

Parallel 
processingVector processing

Vector Many-core
Server

Real time

Dynamic

Process large-scale, 
complex visualization, 
analysis in real time

Dynamically change 
configurations, 

allocations in line
Software-defined

ICT platform

Vector HPC

SDN controller

Many-core server

Vectorization 
technology

Multiple core
using

SDN
performance

No.1

Technologies to deploy 
optimal resources

Vectorization/ Parallelization, 
software technology

Leading
commercialization

Network Storage



Page 23 © NEC Corporation 2014

Fair 
commu-
nication 
platform

400G
Optical

Transmission

3-2-7. Strong Platform (2) Networking

Mobile broadband evolution

C
ap

ac
ity

 (B
it/

s)
 / 

Fi
be

r P
ai

r

5G

100G

1T

10T

2000 2010 20201994

Th
ro

ug
hp

ut
High-

efficiency
signal 

modulation 
technology

Network evolution

Transmission 

submarine cable

Transmission 
capacity of optical 
submarine cable

Large-capacity optical 
submarine cable

Across the South Atlantic

Compact wireless station

Easy to put in crowded places

Deliver non-discriminative and high-quality communications 
platform by elevating optics and wireless connectivity

（
B

it/
s）

World first

5G

Half size

Remote
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Securely operate large-scale, complex social infrastructure with 
integrated physical and cyber security defenses

3-2-8. Strong Platform (3) Security

Detect large-scale system failure 

Invariant analysis World first

Physical system analysis

Cyber security

Physical systems

Failure
DeteriorationDeterioration

Control systems
Cyber 
attacks
Cyber 
attacks

Information systems

Failure

Domain knowledge

Interpol collaborationInterpol collaboration
Cyber Security FactoryCyber Security Factory

Secure operation of 
large-scale, complex 
social infrastructure

Cyber, physical 
integrated defense

Data protection technology

Lightweight 
encryption

Confidential 
computing

Systems protection technology
IT network 

access controls
World first

Operator errorOperator error

Evolution of security technology Protect overall system

Monitor for 
signs of cyber 

attacks

Monitor for 
signs of failure

No.1 World first

Secure
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3-2-9. Key Technologies and Developments (Summary)

D
ata science

V
is

u
a

liz
e

A
n

a
ly

z
e

C
o

n
tro

l

Key technology 
domains

Measure optical 
vibrations

Refine No.1/Only 1 technologies

Obtain broad, 
in-depth 

information

P
latform

Computing

Networking

Security

Face recognition

Crowd analysis

Invariant analysis
Heterogeneous 
mixture learning

SDN

Vector

Optics, wireless

Light-weight encryption

Access controls

Induction + 
Deduction

Expand 
dynamically 
controlled

Efficient real-time

Connect anywhere

Secure entire 
systems

Overall optimum control

Vector +
Parallel

Broadband

Cyber, physical 
integrated defense

Dynamic

Real-time

Remote

Secure

Infrastructure 

maintenance

Infrastructure 
preventive 

maintenanceObject fingerprints

Reasoning

Optimum planning

New solutions

Secure 
distribution

Smart traffic

Optimum water 
supply

Highly efficient 
systems

Securely 

infrastructure

Securely 
operate 

infrastructure

Focus on strengthening visualization, prediction and optimal 
control for large-scale complex systems and platforms
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The New Society

Innovative 
technologyD

ata science

Decision support

Induce behavior

Information system 
control

Physical system control

People
People

O
bjects

O
bjects

Arts & science
(human understanding)

Robotics

Control with Humanlike Thinking
• Induce user behavior
•Marketing based on understanding 
people

Advanced Security
•Measures to counter inside jobs
•Measures to counter linked cyber, 
physical attacks

Human-Robot Cooperation
•Automatic operation, driverless transport
• Improve production efficiency, 
product quality

Expand Human Ability
•Reinforce functional capacity,
cognitive ability of people

•Expand memory and capacity for judgment

V
is

u
a

lize

A
n

a
lyze

C
o

n
tro

l

Innovative technologies that comprehend and influence human 
behavior operate efficient systems across society

With Kyusyu  
Institute of 

Technology

With Chiba
University

3-2-10. Innovative Technology Initiatives: Stimulate Future Development

Brain
computing

Understand 
people

P
latform

Computing
Networking

Security
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(1) Leverage local advantages at five labs to create No.1/Only 1 technologies, 
create new business through collaboration between labs

(2) Reinforce global open innovation to build solutions

4-1-1. Strengthen Global R&D Activities

•Develop core technologies by 
leveraging presence in the 
country of cutting-edge 
technology and business

•Develop core technologies by 
leveraging presence in the 
country of cutting-edge 
technology and business •Use core technologies from other 

labs for collaboration and demo 
experiments with local 
government and customers

•Use core technologies from other 
labs for collaboration and demo 
experiments with local 
government and customers

•Develop new solutions for a 
sizable market

•Develop new solutions for a 
sizable market

•R&D marketing and core technology 
development through standardization and 
EU projects

•R&D marketing and core technology 
development through standardization and 
EU projects

•The control tower for research
•Develop new solutions in 
collaboration with 
customers/divisions

•The control tower for research
•Develop new solutions in 
collaboration with 
customers/divisions

NEC Labs. America, IncNEC Labs. America, Inc

NEC Labs. EuropeNEC Labs. Europe NEC Labs. ChinaNEC Labs. China

Central Research 
Laboratories (Japan)

Central Research 
Laboratories (Japan)

NEC Labs. SingaporeNEC Labs. Singapore
in 2013

Established 
in 2013

Points of university-industry 
collaboration and verification
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4-1-2. Verify Solutions at NEC Laboratories Singapore

2013 2014 2015

Spheres of activity

Discussions with 
stakeholders
(NTU ・ EDB)

Solution Prototype
(Co-created with customers)

Expand activities to other domain following the success in the safety domain. 
Introduce competent technologies and promote open innovation

Electricity
management

(NTU)

Energy 
management

Analyze 
well-being

(EDB)

Monitor the 
elderly

Discussions with customers 
at the Joint Lab

(A*STAR)

Analyze operations
(SMRT)

Optimize 
service vehicle 

operation

Customer interviews
workshops

Integrated analysis of inter-
agency information

(SSIPO)

Integrated 
urban 

monitoring

Commercialize 
solutions

Explore customer 
challenges

Explore customer 
challenges

*1  Nanyang Technological University
*2  Economic Development Board
*3  Agency for Science, Technology

and Research
*4  Safety and Security Industry 

Programme

EnergyEnergy

HealthcareHealthcare

TransportTransport

SecuritySecurity

Gait analysis 
technology

(China)

Storage battery control 
technology

(N. America, Japan)

Heterogeneous 
mixture learning
(Japan, China)

Optimal bus 
services
(Europe)

IoT technology 
(Europe)

Crowd behavior 
analysis (Japan)

*1 *2

*3

*4
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In collaboration with Imperial College and Water Utilities in UK, delivered smart water 
solutions by leveraging leakage detection and technologies to forecast demand

4-2-1. Build Solutions Based on Open Innovation

Smart water
solution

Smart water
solution

Water quality monitoring, water 
pressure sensors, water pressure 

remote control, monitoring and other 
water network control technologies

Imperial College
London, UK

Partner Vibration sensing technology
Detect water pipe leakage

Heterogeneous mixture learning
Predict water demand

All data, fields for water pipe 
network

Water utilities, UKCustomer

No.1

Prevent leaking 
pipes

Plan, control 
optimum water 

supply

NEC
World’s first

Smart Water 
Management
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Aim Main activities (main business partners) Supporting No.1/Only 1 
technology

Explore new ideas
(Expert staff to explore 

external tech.)

・Human systems (Future University 
Hakodate, Kyushu Institute of 
Technology)
• Prevent human error (Keio Univ.)
• Healthcare Joint Lab

(Singapore, A*STAR)

• Understand human mind through 
approaches based on cognitive 
science, physiology

• Explore security of human systems
• Heterogeneous mixture learning

Reinforce core tech.
(Strengthen portfolio by 
teaming up with world’s 

No.1 organizations)

• Obtain security technologies
(ETH Zurich)

• Develop SDN related tech in USA
（ON.Lab *1）

• Encryption technology

• Distributed controller

Promote 
commercialization

(Verify value together 
with customers)

• Water management (Imperial College,
UK)

• Public safety (Singapore, SSIPO)
• Micro grids

(Singapore, NTU）
• Wireless networks to support education

(SRM Univ., India)

• Leakage detection/ Heterogeneous 
mixture learning

• Real server integrated monitoring
• Storage battery integrated

monitoring
• Communication without 

infrastructure

Leverage No.1/Only 1 technologies to collaborate with strong 
partners and knowledgeable customers 

4-2-2. Other Open Innovation Cases

*1  The Open Networking Lab.
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Create new solutions for society through co-creation with 
partners and customers; differentiate through strong 

technologies and by narrowing down domains 

5.Summary

(1) Actively search for technologies and next growth market
(2) Refine our competencies by focusing on No.1/Only 1 technologies
(3) Create new solutions with global open innovation

Partners
(Technical cooperation)

Customers
(Knowledge • Verify)

Narrow down 
solutions
Narrow down 
solutions

Core competency

C
reate solutions for society

Solution prototype
Verify value with partners 
and leading customers

Competitive
analysis, 
NEC strategy

Customer 
challenges

No.1/Only 1
technology

S
ocial Value Innovation: 

7Them
es
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