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Abstract I

gé& Abstract

[@ As uncertainty and diversity of future increase and the competition for technological
hegemony is fierce, predicting the future technology environment becomes more
important than ever.

» As the world enters an era of technological hegemony, the influence of

technology on our society is gradually expanding.

» There are the needs for S&T forecasting activities that reasonably forecast

the direction of S&T considering the future social environment and needs.

» It is necessary to build the strategy of S&T policies by predicting the process
of the introduction of technology and analyzing the impact on the future society

from various perspectives in advance.

[@ Since the future technological environment is a key driver that determines the
direction of our society’s development, it is very important to examine the process
of technology diffusion.

» In the era of technological hegemony, the technological environment not only
leads competition between nations, but also acts as a driving force that changes

everything that makes up our society.

» Especially, predicting technologies that fundamentally change the way our lives,
such as digital, energy, and biology, is the most important process for predicting

the future of our society.

» Firstly, we derive the 15 future innovative technologies that are expected to
give a significant impact on the society, and secondly, conduct forecasting

of the future innovative technologies using the Delphi method.
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[@ Applying the technology adoption lifecycle model, the technology tipping point

and future prospects for the future innovative technologies are analyzed.

» In order to examine the diffusion process of the future innovative technologies
in our society, the Technology Adoption Lifecycle Model, which explains the

technology acceptance process by consumers, is applied.

» By applying the technology adoption lifecycle model, we analyze the year of
the introduction of the future innovative technologies and the technology tipping
point, and seek the government plan from the perspective of technology

adoption process.

» In particular, tipping points are defined as points which pass from early markets
and major markets, and tipping points are foresighted based on expert delphi

analysis and domestic as well as overseas tippoing points are compared.

» Also, we look at the opportunities and risks that the future innovative
technologies have on the society, and find the points of view to be considered
when introducing the technologies according to scenario analysis of future

outlook.

[Table 1] Definitions and Expected Tipping Points of Future Inovative Technologies

Innovative Technology Definitions of Tipping Points Expected Tippting Point
Overseas Korea
Fully = When fully autonomous air vehicles 2031
Autonomous ﬁ’f account for 8% in the air vehicle (U.S) 2036
Air Vehicle market o
Fully - When Leveld+ autonomous vehicles 2030
Autongmous @ account for 1.6% in the market (U.S) 2033
Vehicle
. When a vaccine is typically
Personalized @ developed within one year from the 2025 2029
Vaccine spread of the pathogen to the start (U.S)
of a clinical trial

\|
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Innovative Technology

Definitions of Tipping Points

Expected Tippting Point

Overseas Korea
When there is a transition to
e high—efficiency storage with mass
Hydrogen EI hydrogen and annual hydrogen 2030 2032
Energy | demand from industry and (U.S)
transportation reaches more than 2.4
million tons
Hyper—person &) When the percentage of users using 2029
alization TE personalized Al services on their (U.S) 2031
using Al devices reaches 16% e
When the proportion of biometric
L authentication technology in personal 2030
Biochip authentication methods in financial (U.s.) 2033
services reaches 16%
Response When the first rapid response
System for | % *4' system for hybrid disasters is 2029
Compound ,_um introduced and deployed in cities (U.s.) 2082
Disaster with a population over 1 million
When mobile carriers transmit
Ouantum seCLIJ(ritt\)/ dactja over 100km using X
[mmmm). | Network—-based quantum cryptography
C(i)yr::ircaaﬁ:;yn ii"l?lll c.ommunication technology without (ZUOES’O) 2034
Technology integrated quantum cryptography
communication networks and
guantum repeaters
Al i When the Al semiconductor chip 2028
Semiconductor : . | accounts for 5% of the total logic (U.S) 2030
Chip SO chip market o
When the penetration rate of
Autonomous autonomous mobile and working 2028
Working robots reaches 10% or more in (U.S) 2030
Robot = manufacturing(production automation, -
logistics, etc.)
When small nuclear batteries(or
Small Nuclear |+ fﬁ ~ microreactors) obtain permits and 2030 2035
Battery licensed and demonstrate the supply (U.S.)

of energy(power of heat)

vii
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Expected Tippting Point
Innovative Technology Definitions of Tipping Points 2 iy
Overseas Korea
. Py When the average prediction
D i 4 o . 202
|s§st§r 43’ accuracy of individual disaster 029 2033
Prediction i (U.s.)
elements reaches 70% or more
When carbon-neutral fuel is certified
A le fuel,
Carbon-neutral fﬁ’ﬁ' as a new and reneyvabe fue and 2030
Fuel + + | the mandatory blending ratio of new (U.S) 2034
=7 and renewable fuels turns 10% or -
more
When the integrated/hybrid
Carbon Cycle | . observation network is realized as
. i . . 2029
Observation carbon observation by ground, air, (U.S) 2033
Technology R drone, and satellite becomes o
possible
Cell When the cell reprogramming
. © technology is covered by public 2030
1] oM 2034
Reprogramming L::El health insurance as a treatment for (U.S) 03
Technology . .
aging-related diseases

[@ The attitudes that the government and our society should take for the diffusion

of the future innovative technologies are presented.

» Policy priorities considering the characteristics of future innovative technologies
are provided, and opportunities for discussion are prepared to recognize and

respond to the potential and ripple effects of technologies in advance.

» Based on policy priorities, the government should make efforts to create a
public and private ecosystem for the diffusion of the future innovative

technologies.

» In particular, for the future innovative technologies with high social benefits
but high risks, the social safety net should be strengthened through regulations

before introducing the technologies in the society.

viii



Abstract I

[0 The analysis results suggest a specific direction in which the future innovative

technologies can create better values for the society.

» The analysis of the future innovative technologies, which will have a profound
impact on the future society, will contribute to reducing uncertainty and

increasing the ability to adapt to the future.

» The future innovative technologies can cause both opportunities and risks
to the society in various aspects, technology development should be planned

based on future scenarios.

» Also, the government should strive to create a public and private ecosystem

for the diffusion of the future innovative technologies.
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