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of information for identifying potentially = sources of information for identifying

disruptive technologies

Start-ups
Trade fairs
Conferences
Market analyses

' Chance (serendipity)
Technical research institutes
Studies

. Expert network
Universities and colleges
Product research
Journals

| Customer / user analysis
Competitors
(New) employees
Market / technology scouts
Context analyses

Patent analysis

Companies from other sectors

Social media
Inventors
n:?z,

multiple responses

other technologies

Trade fairs

Conferences

Market analyses
Customer / user analysis
Competitors
Universities and colleges
Expert network
Suppliers

Product research
Technical research institutes
Journals

Patent analysis
Seminars

Federations

(New) employees
Chance (serendipity)
Context analyses
Studies

Market / technology scouts
Start-ups

n=65,

multiple responses
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Path dependency between patent-development path until 2008 and 2012,

Patent-development path Patent-development path Overlap between the patents included in the path until

It
I until 2008 antil 2012 2008 with the patents included in the path until 2012 (in%)

Filed patent 6610 9328 100.00
Size of the largest component 3124 5029 100.00
Number of highly cited patentsin the path 480 735 72492
Number of origin patent 317 354 77249
Number of terminus patent 313 6398
MNumber of intermediate patent 28 100.00
Thin-film 358 7313
Organic 173 7052
Crystalline silicon 204 7405
Concentration technology 191 8026
Diyve-sensitized technology 76 7619
Multi-junction tec hnology B2 7800
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Secondary technical direction  Originality Disruptive index

lidar

infrared thermal sensor
intelligent cluster control

path planning

spectrum channel

data link
UTM

0.972 (2013)
0.946 (2014)
0.943 (2016)
0.969 (2014)
0.941 (2017)
0.902 (2016)
0.86% (2015)

0.322 (2013)
0.125 (2012}
0.226 (2017)
0.236 (2016)
0.181 (2015)
0.223 (2017)
0.261 (2015)

3-D environment modeling 0.903 (2013) 0.212 (2014)
targel recognition 0.951 (2013)  0.264 (2015)
neural network 0.963 (2014)  0.235 (2015)
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First-grade index

Second-grade index

Evaluation criteria (score range:
1-5)

Technology dimension

Contribution of basic theory

The breakthrough degree of the
basic theory of the technology

Maturity of lechnology
development

The level of development and
maturity of the technology

Wide application of
technology

Application scope of the
technology. such as electric power,
chemical industry, manufacturing
industry, ransportation industry, or

military

Technical safety

The security performance of the
technology, such as external
dependence of resources or internal
security of lechnology

Technical performance
improvement

The improvement degree of the
technology compared with the
original lechnology in the field in
terms of key performance
indicators

Industrial economy
dimension

Industrial market prospect

The industrial market prospect of
the technology, such as the scale of
creating new industries or new
formalts or new services or the
possibility of subverting the
original industry

Size of beneficiary groups

Scale of stakeholders involved in
the technology, such as producers.
consumers, or service providers

Impact on people’s lives

The degree or influence of the
technology on the change of
people’s production and life style.
such as reduction of living cost,
improvement of convenience. or
change of behavior mode

External environment
dimension

Macro policy

The extent to which the state
supports the development of the
technology, such as whether to
1ssue policy planning, implement
scientific research projects, or
establish specialized agencies

Infrastructure and
supporting system

Whether the infrastructure and
supporting system related to the
technology are perfect or not
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Technical field Technology

New and renewable energy sources | 3.10 Green hydrogen production
technology (renewable energy
electrolysis water hydrogen production,
photocatalytic hydrogen production,
biomass hydrogen production, eic.)

New and renewable energy sources | 3.12 Advanced fuel cell technology
(proton exchange membrane fuel cell,
anion exchange membrane fuel cell,
proton ceramic foel cell, solid oxide fuel
cell. etc.)

Energy sysiem integration 5.5 Multi-energy complementary
integrated energy system technology

MNew and renewable energy sources | 3.3 Photocatalytic fuel production or
high-value chemical (artificial light
synthesis) technology

Advanced energy slorage 4.6 All-solid lithivm battery technology
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Technology

Eevywords

3D printing
Auntonomous cars

Bispecific
monoclonal
antibody

Cloud computing

Computer vision

Drug conjugates
Electronic gaming

Millimeter wave
Fingerprint sensor
Fracking

3d printer; 3d printing; additive manufacturing; 3d printed

Self-driving car; robot car; autonomeus vehicles; autonomous car;
autonomous cars; automated driving; driverless car; autonomous driving;
autonomous vehicle: driverless truck

bispecific monoclonal: the bispecific; bispecific anfibody

paas; cloud infrastructure; distributed cloud; cloud provider; cloud
offerings; cloud service; cloud applications; community cloud; private
cloud; public cloud; cloud deployments; cloud environments; cloud
management; cloud services; clond security; enterprise class; iaas; hybrid
cloud; cloud platform; cloud providers: cloud hosting: personal clond;
enterprise network: cloud computing: cloud based; saas: cloud storage;
enterprise applications; cloud solution; enterprise cloud; cloud solutions;
cloud deployment

pose estimation; motion estimation; visval servoing; facial recognition;
gesture recognition; computer vision; image recognifion; sensor fusion:
object recognition

kinase inhibitor; dmug conjugate; antibody drug; dmg conjugates

social game: video games: social games; video game: game content;
electronic gaming; gaming products

millimeter wave

fingerprint sensor; fingerprint scanner

fracking: fraccing; hydrofracking: hydrofracturing: hydraulic fracturing;
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Established Technology

Silver halide photographic film

Wireline telephony

Circuit-switched telecommunications

networks

Notebook computers
Desktop personal computers
Full-service stock brokerage

New York & NASDAQ stock
exchanges

Full-fee underwriting of new equity
and debt issues

Credit decisions based upon the
personal judgment of bank lending
officers

Bricks & mortar retailing

Industrial materials distributors

Printed greeting cards

Electric utility companies

Graduate schools of management

Classroom and campus-based

Disruptive Technology
Digital photography
Mobile telephony

Packet-switched communications
networks

Hand-held digital appliances
Sony Playstation II, Internet appliances
On-line stock brokerage

Electronic Communications Networks
(ECNs)

Dutch auctions of new equity and debt
1ssues, conducted on the Internet

Automated lending decisions based
upon credit scoring systems

On-line retailing

Internet-based sites such as Chemdex
and E-steel

Free greeting cards, downloadable over
the Internet

Distributed power generation (gas
turbines, micro-turbines, fuel cells)

Corporate universities and in-house
management training programs

Distance education, typically enabled




instruction by the Internet

Custom-assembled, modular digital

Standard textbooks textbooks

Offset printing Digital printing

Manned fighter and bomber aircraft Unmanned aircraft

Microsoft Windows operating systems
and applications software written in
C++.

Internet Protocols (IP), and Java
software protocols

Medical doctors Nurse practitioners

Outpatient clinics and in-home patient
care

General hospitals
Open surgery Arthroscopic and endoscopic surgery
Cardiac bypass surgery Angioplasty

Magnetic resonance imaging (MRI)
and Computer Tomography (CT)
Scanning

Ultrasound—initially floor-standing
machines, ultimately portable machines
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