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In a VUCA era of complexity and uncertainty, we are faced with the question of how we can achieve the NEC
2030VISION. We believe that a key part of the answer lies in the idea of “seizing the future together,” multiplied by
“technology.”

Our beliefis that there are four keys important to actually implementing technology in society: market intel-
ligence, technology development, business development, and social acceptance.

Therefore, NEC is working to expand R&D co-creation and open innovation, venturing into new domains to
create businesses that can impact society, and acting as thought leaders.

H Technology Development Strategy

At NEC Corporation, the CTO is responsible for overall technology development, optimizing development invest-
ment Companywide, drawing up an open innovation strategy, and formulating open innovation strategies and
process design.

R&D is a source of technological development. NEC’s basic approach to R&D is to deliver value to society as
quickly as possible by identifying the best solutions it should create for social issues presented in the SDGs and
other guidelines, and then efficiently and rapidly aligning the necessary technology assets to realize them. These
technology assets include NEC’s No. 1/Only 1 core technologies that have been refined to a high level based on
technology trends, as well as outstanding technologies actively incorporated from outside the Company through
open innovation.

We have set our investment in R&D at approximately 4% of revenue. To ensure that these investments are
used effectively and efficiently, we are investing also in collaborations with external research institutions, in addi-
tion to concentrated investments in key business areas. In fiscal 2022, R&D expenses were 4.2% of revenue.
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Ecosystem-enabled R&D Centered on NEC’s Latest Technologies
Expose NEC’s technologies externally at an early phase, taking in complementary technologies from start-ups and
funds from customers/venture capital to accelerate R&D. Open innovation of an Inbound/Outbound fusion type:
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Concentrated Investment in Strong Technology Areas

We are concentrating investment in two areas of technology: data science and ICT platforms. NEC Corporation
has many unique and competitive technology assets in these two areas, and we believe that continuously build-
ing strength in these areas will improve our competitive edge in delivering solutions for society.

7o Integrated Report R&D

V=g Trustworthy Al That Works in Tandem with People to Maximize Their Capabilities: “NEC the WISE”
Solutions and Services
Biometric Authentication: Products & Solutions

M Standardization Strategy

Toincrease business opportunities, NEC strategically engages in standardization activities that help make society
more receptive to advanced technologies such as Al. In addition, we are reinforcing businesses by strengthening
and utilizing standardization-related patents.

M Intellectual Property Strategy
NEC is particularly strengthening its intellectual property in technology areas that drive growth businesses and
create future growth pillars toward the realization of the NEC 2030VISION.

Moreover, intellectual property is positioned as an important management asset for advancing business
competitiveness, business stability, and co-creation with customers and partners.

For this reason, in addition to its patent rights and knowledge, the Company is reinforcing and utilizing its
copyrights and trademark rights to support its global brand.


https://www.nec.com/en/global/ir/library/annual/index.html
https://www.nec.com/en/global/solutions/ai/
https://www.nec.com/en/global/solutions/ai/
https://www.nec.com/en/global/solutions/biometrics/index.html
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M Business Development Strategy
We are promoting a transition into new business models that transcend existing business frameworks and the
development of business from NEC’s core technologies.

We will realize significant social value and sustained growth through business development that establishes
and implements new business models by taking social issues, in-house core technologies, or leading-edge busi-
ness models as starting points, formulating hypotheses on issues, and then verifying the hypotheses through
practical field testing.

Among these activities, NEC not only establishes businesses in-house but also promotes business develop-
ment activities through various schemes, including joint ventures, spin-outs, and carve-outs.

M Social Value Design® from the Perspective of Individuals and Society

To create new social value, we need to illustrate what society should be in the future, for example, by creating a
city vision from corporate, government, and community points of view. To address these needs, it is imperative
to find ways to increase value of systems and services from a social perspective in addition to individual points of
view. NEC has incorporated this way of thinking based on Social Value Design® into the planning and develop-
ment of new products and services and is thereby creating innovation.

Implementation Framework

NEC has created a CTO position to establish a Companywide perspective in its effort to optimize develop-
ment investment across the Company, and link its corporate strategy with the planning of collaboration
strategies with others. The CTO has overseen the creation of a technology development promotion frame-
work for examining and promoting technology development strategies in cooperation with business units
and the R&D Division.

We have established the Global Innovation Unit, which integrates our R&D, engineering, and business
development capabilities to unify efforts at innovative business development and create new value for
society with the world as our stage, by combining diverse knowledge that breaks through existing
stereotypes.

In addition, NEC is ramping up R&D by deploying technologies outside the Company earlier and
involving external partners. For example, NEC has established NEC X, Inc., which uses the Company’s
personnel and technologies as the basis for advancing commercialization through open innovation in the
Silicon Valley ecosystem. Other initiatives include our formation of a consortium of six companies from
different industries to establish BIRD INITIATIVE, Inc., which is increasing the pace of new business cre-
ation through R&D based on co-creation.

Internally, through collaboration with other units, the Global Innovation Unit is accelerating the estab-
lishment of businesses that capitalize on our core technologies to create social value.
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R&D Bases Tasked with Creating Social Value Globally

With a view to leveraging the merits of a global network of bases to create No. 1/Only 1 technologies and formu-
lating social solutions both for developed and emerging countries, we have established R&D bases in Japan,
North America, Europe, China, India, Israel, and Singapore, as shown in the chart below.

R&D 7 bases across the world
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Digital Business Platform Unit Cross-industry Unit

Prepare Companywide common
technological packages

Global Innovation Unit
R&D x Business Development

Differentiate various
businesses

Create new businesses with
NEC's technological seeds

Intellectual Property Management Division: Strengthening NEC’s Intellectual Property Capability
« Installed IP managers in business units, non-business

units, and Group companies in order to build and
utilize a patent portfolio of growth businesses and
cutting-edge technology
Built a seamless system for collaboration between
businesses and the R&D department
Established intellectual property centers in North
America, Europe, and China to build and strengthen a
global patent portfolio aimed at creating social value
worldwide
+ We are building an IP support system to facilitate the

execution of co-creation-based R&D business and the
creation of new businesses, with the goal of co-

Intellectual Property (IP) Strategy
Implementation Framework

Intellectual Property Management Division

e Collaboration system with IP managers in
business units, non-business units, and Group
companies

e Intellectual property centers (North America,
Europe, and China)

NEC Patent Service, Ltd.

Business units/Non-business units

NEC Group companies in Japan
and abroad

creating social value as part of the NEC 2030VISION.
We are working with corporate divisions and IP manag-
ers to promote communication of NEC’s brand state-
ment and the promotion of product design and other
intellectual property rights.

Building an effective global patent portfolio
and
Promoting new co-creation
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Human Resource Development and Training

NEC is actively engaged in training and acquiring human resources who can use its core technologies to create
value.

« Utilized compensation systems with no upper limit for researchers with specialized expertise (Research
Specialist Program, Selective Compensation Program for Professional Researchers for non-managerial
positions)

« Enhanced hiring for applicants with PhDs

+ Boosted hiring for researchers in data science, biometrics, networks, and security fields

Training and acquir-

ing top researchers (Training and Acquisition of Human Resources Who Can Use Core Technologies to Create Social Value)

+ Trained project leaders and technological architects via personnel exchanges between business units and
research divisions

+ Expanded business developer training to include researchers

+ Enhanced mid-career hiring centered on research engineers and domain specialists

« Cultivated researchers in Japan capable of tackling advanced global issues (70% of researchers have overseas
work experience either through North American graduate schools or training programs inside or outside the
Company)

« Actively recruited top talent from overseas research laboratories

Diversity

+ Recruited from leading international universities, such as the Indian Institute of Technology

+ Appointed personnel with highly specialized knowledge and ability pertaining to business development
(Business Development Specialist Program)

Cultivation of human

resources to gener-
2 + Established a human resource development system for business development professionals (organization of

skills and competencies for business development professionals, creation of practical training system)

Measures and M Fiscal 2022 Activities

M Open Innovation

To expand the scope of value for social value creation, we are actively promoting open innovation with research
institutions around the world, as well as commercialization partners, start-ups, and others. By promoting col-
laboration with external partners and specialist institutions, we envisage the development of the technologies
needed for new businesses that are difficult for NEC Corporation to develop alone, as well as our vision for the
future, and then backcast from there to study the key business areas in the next generation.

ate new business

oy Transgene and NEC announce positive preliminary data from Phase | studies of TG4050, a novel individualized
neoantigen cancer vaccine
[Z NTT and NEC have developed Supply Chain Security Risk Reduction Technology for ICT infrastructure
Al start-up, eCommercelnsights.ai, graduates from NEC X, and Alchemist Accelerator during “Class XXIX Demo Day”
[ NEC establishes new US$150 million CVC fund

H Major Research Achievements for No. 1/Only 1 Core Technologies

& NEC iris recognition technology ranks first in U.S. National Institute of Standards and Technology (NIST)
accuracy testing
NEC’s Al supports doctors to detect neoplasia in Barrett’s esophagus during endoscopic procedures—the
world’s first CE mark-compliant software of its kind
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& NEC develops the world’s first unit cell facilitating scaling up to a fully connected quantum annealing
architecture

& NEC develops and demonstrates the world’s first example of fundamental technology to increase the
capacity of optical submarine cables using multi-core fibers

M Results of Intellectual Property Activities

+ NEC receives the Top 100 Global Innovator Award for an 11th consecutive year from
Clarivate Analytics (Only 21 companies have been awarded for such recognition for 11
consecutive years)

Top 100
Global
Innovator

2 Clarivate”

+NEC ranks first in total patent power for Japanese patents in 2021 survey report on facial recognition technology,
published by Patent Result Co., Ltd.

L Circle size: Number of valid patents

horizontal axis: MAXIMUM SCORE

Maximum patent score value by right holder

— Indicates “strength of individual patents”

Vertical axis: RIGHT HOLDER SCORE

Total value of patent scores by right holder (50 and over)
— Indicates “overall strength”
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+ NEC ranks No. 1 in the world in the number of international patent applications in the technology areas of “face
recognition” and “biometrics + video analytics + Al”
(Number of international patent applications: According to our research, cumulative number of applications
published since 2001, as of May 2022)

The number of patents held by NEC is as follows:

Approx. 45,000
s o e S0t el (LS i e i et 20727 (including approximately 22,000 Japanese patents)

8 Numberof patents (Data collection)



https://www.nec.com/en/press/202111/global_20211123_01.html
https://www.nec.com/en/press/202111/global_20211123_01.html
https://www.nec.com/en/press/202110/global_20211027_01.html
https://www.nec.com/en/press/202202/global_20220215_01.html
https://www.nec.com/en/press/202112/global_20211217_01.html
https://www.nec.com/en/press/202109/global_20210922_02.html
https://www.nec.com/en/press/202109/global_20210922_02.html
https://www.nec.com/en/press/202105/global_20210528_01.html
https://www.nec.com/en/press/202105/global_20210528_01.html
https://www.nec.com/en/press/202203/global_20220317_01.html
https://www.nec.com/en/press/202203/global_20220317_01.html
https://www.nec.com/en/press/202203/global_20220328_01.html
https://www.nec.com/en/press/202203/global_20220328_01.html
https://jpn.nec.com/press/202203/20220328_01.html
https://www.nec.com/en/global/csr/pdf/2022_41.pdf

