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A Study on Science and Technology Scenario Selection based on
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Abstract Forecasting the future of science and technology (S&T) is important to establish technological
strategy and policy. Although scenario planning is commonly used to forecast the future of the S&T field,
it does not consider technological characteristics, and discussions pertaining to scenario planning of S&T
field are limited. Thus, this study developed an S&T scenario selection model by extracting key drivers,
forecasting future changes, and a scenario selection considering technological innovation. This study
also verified the developed model based on a case study in the S&T field. The scenario selection models
of the S&T field were developed in three types (based on incremental innovation of S&T, breakthrough
innovation of S&T, and social conflict and negative impact of S&T), and the validity of the model is
verified through the use of artificial intelligence. The developed model on S&T scenario selection is
useful to approach future scenarios in other areas as well. Thus, this study establishes a stepping-stone

linking technological innovation theory and future scenario planning.
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Table 1. Scenario selection approach

(Source: Pillkahn, 2008)
Minimal Standard Maximum
Items
approach approach approach
Number of 2 Around 3 to 8 > 8

uncertainties

Wilson matrix,
morphological
analysis,
cross-impact
analysis

Very high

Wilson matrix,
morphological
analysis

Four-quadrants
matrix

Deployed tools
and methods

Cost Minimal Appropriate

Complex
subjects with
many degrees

of freedom
and unknown
variables

Description of
the inquiry
with a
manageable
uncertainties
and elements

Simple
description of
the inquiry

Application
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Step 1
| Define research question, review literature |
Step 2 \L
Step 2a
| Extract key drivers |
Step 2b < L

| Forecast future look by key drivers |

Step2c J L

Select future scenarios based on
technological innovation

!

Verify model based on case study |

l

Build final theory |

Step 3

Step 4

Fig. 1. Scenario selection modelling and
verification by case study
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Table 2. Key drivers—future changes matrix for
Science and Technology scenario selection
Key driver | Key driver | Key driver
Matrix D1 (D2) (D3)
in area A in area B in area C
Future
change 1 Al Bl c1
Future
change 2 A2 B2 c2
Future
change 3 A3 B3 a3
Future
change 4 A4 B4 C4
64 future scenarios
(4 x4 x 4=64)
Al -B1-C1
_ A1-B1-C2
4 x 3 matrix Al _B1-C3
A1 B1 c1 Al -B1-C4
Al -B2-C1
A2 B2 c2 Al -B2-C2
[> Al —B2-C3
A3 B3 C3 A1 _B2_C4
A4 B4 C4 Al -B3-C1
Al -B3-C2
A1 -B3-C3
Al -B3-C4
Fig. 2. 64 possible scenario combinations for
Science and Technology 4x3 scenario
selection matrix case
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Table 3. Key driversfuture changes matrix for scenario
selection case of artificial intelligence based

society
Network based Data . . Data
Information .
. power economy, . . connection,
Matrix o . polarization
migration job change (Society) Al
(Politics) (Economics) O |(Technology)
Future P1 El s1 1
change 1
Future
change 2 P2 E2 S2 T2
Future
change 3 P3 E3 S3 T3
Future
change 4 P4 T4
144 future scenarios
(4x3x3xd=144)
Alpha scenariow BT £ - S1 T4}
. P1-E1-5S1-T2
4 x 4 matrix P1_E1-S1_-T3

P1-E1-51-T4
P1-E1-52-T1
P1-E1-52-T2
|:> P1-E1-5S2-T3
P1-E1-52-T4
P4 T4 P1-E1-5S3-T1
P1-E1-5S3-T2
P1-E1-S3-T3
P1-E1-S3-T4

P1 E1 51 T1

P2 E2 52 T2

P3 E3 S3 T3

Fig. 3. 144 possible scenario combinations and
alpha scenario for scenario selection case
of artificial intelligence based society
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Table 4. Three major scenarios based on possible
combinations of future changes and
characteristics of scenarios

Possible
Scenarios combinations of | Characteristics of scenarios
future changes
Baselu?e P3-E2-52-T2 ‘Scenar-lo havmg 1ncremen‘tal
scenario innovation in Al based society
Alpha scenari P2-E1-S1-T1 Scenario having breakthrough
P ! P1-E1-S1-T1  (innovation in Al based society
Scenario having severe
. P4-E3-S3-T3 .
Beta scenario PA-F3-S3-T4 conflicts Causefi by Al based
society
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