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. ) . 2015
84 - Practical use of multi-layer solar cells with a
. i 88 |10 | 2 0 93
conversion efficiency of more than 50%.
) 2018
107 - Practical use of processes for water
. . 82|16 | 3 0 90
decomposition by the sunlight.
34 - Establishment and practical use of plasti “R
- Establishment and practical use of plastic g1 |17 | 2 0 9
recycling technology.
) L 2015
108 - Practical use of carbon dioxide fixation
technology necessary for protecting global 84 | 8 8 0 90
environments.
62 - Devel t of ity of 1 terabit Zowj
- Development of memory capacity of 1 terabi 81|17 | 3 0 9
per chip.
i . . - 2012
72 - Elucidation of the information transmission
76 |24 | 0 0 88
structure of sensory nerves.
. . 2016
44 - Development of superconductive materials
with a transition temperature around room 74 | 24 | 2 0 86
temperature.
. . ] . 2011
71 - Development of intelligent materials which
incorporate sensor functions, programming 72 128 | 0O 0 86
functions and effector functions. /\
2010
a ) . o
33 - Biodegradable plastics will account for 10% of 69 | 23 | 8 0 83

all plastics.
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107 - Practical use of processes for water
decomposition by the sunlight. 531331140 & /\
] . . o 2010
5 - Widespread use of signal-responsive missile
drugs capable of efficiently reaching targeted parts | 33 | 56 | 11 | O 64 i &
such as tumor cells.
2010
60 - Practical use of processing technology for
super-smooth-surface finished metal with the level
of nano-meter surface roughness. (Current limit: 36 |46 | 15| 3 63
0.1p) pd
2011
71 - Development of intelligent materials which
incorporate sensor functions, programming 33|48 19| 0 62 /\
functions and effector functions.
2015
108 - Practical use of carbon dioxide fixation
technology necessary for protecting global 40 [ 31| 23| 6 61
environments.
. 2010
20 - Practical use of rechargeable polymer
batteries having a volume-specific capacity of 400 28 |61l 8 3 60
Whlliter. (Capacity of current Ni-Cd batteries: 180
Wh/liter.)
2015
84 - Practical use of multi-layer solar cells with a
) o 32 |47 | 18| 3 60
conversion efficiency of more than 50%.
. . ) 2008
34 - E_stabllshment and practical use of plastic 2% 62| 10| 3 59
recycling technology.
2010
73 - Practical use of computer simulation
technology for growing thin films according to the 26 |58 |16 | 0 59
first principle computation.
2010
55 - Development of diagnostic technologies,
which enable in-situ estimation of remaining life of
metallic materials structures and components 25|58 |18 | 0 58 /

depending on service conditions, by non-
destructive inspection for fatigue.
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5 - Widespread use of signal-responsive missile
drugs capable of efficiently reaching targeted parts | 90 | 10 | 0 0 95 i &
such as tumor cells.
. o 2015
108 - Practical use of carbon dioxide fixation
technology necessary for protecting global 89| 9 3 0 94
environments.
) 2018
107 - Practical use of processes for water 86 | 8 5 0 92
decomposition by the sunlight.
. . ) 2008
34 - Establishment and practical use of plastic 5120 | 5 0 86
recycling technology.
. ) . 2015
84 - Practical use of multi-layer solar cells with a 72128 | o 0 86
conversion efficiency of more than 50%.
N . . L 2012
72 - Elucidation of the information transmission 71126 | 3 0 85
structure of sensory nerves.
. . . 2010
33 - Biodegradable plastics will account for 10% of 59 | 32 | 8 0 78
all plastics. AN
. . 2016
44 - Development of superconductive materials
with a transition temperature around room 54 | 37 | 7 2 74
temperature.
. . 2015
59 - Production of automobiles powered by
hydrogen fuel stored in hydrogen-occlusive alloys, 47 | 45| 8 0 72
exceeds 10% of the total automobile production.
. 2010
20 - Practical use of rechargeable polymer
batteries having a volume-specific capacity of 400 43 51| 5 0 70
Whlliter. (Capacity of current Ni-Cd batteries: 180
Wh/liter.)




ANI'A 0'9TYIND 0'kwiN 10 — (v 2320) D'nin (7.4 a3

D"I1>'0 TN nYown TN
KRYI] nR'wn TN 0y win'mY NN Y
v D"nn

NI9*TY TTN
215

5 - Widespread use of signal-responsive missile
drugs capable of efficiently reaching targeted 97 64 95 85
parts such as tumor cells.

107 - Practical use of processes for water 90 73 92 85
decomposition by the sunlight.

108 - Practical use of carbon dioxide fixation
technology necessary for protecting global 90 61 94 82
environments.

84 - Practical use of multi-layer solar cells with a 93 60 86 80
conversion efficiency of more than 50%.

34 - Establishment and practical use of plastic 90 59 86 78
recycling technology.

33 - Biodegradable plastics will account for 10% 83 54 78 72
of all plastics.
72 - Elucidation of the information transmission 88 42 85 71

structure of Sensory nerves.

62 - Development of memory capacity of 1 terabit 90 55 68 71
per chip.

71 - Development of intelligent materials which
incorporate sensor functions, programming 86 62 64 71
functions and effector functions.

20 - Practical use of rechargeable polymer
batteries having a volume-specific capacity of 79 60 70 70
400 Wh/liter. (Capacity of current Ni-Cd batteries:
180 Whl/liter.)
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2010
Development of biomimetic systems that 11 0 6 | 94|55 |45 | 0 0 77 B 30 {3 |40 | O 55 58 | 42 | 0O 0 79 70
3 synthesize proteins using natural and non-natural
— mino acids. 2010
5 amino acids 2l 3| 8 90|45 |as| 9| 0] 70 14 | 36 |46 | 4| 44 | 42| 48| 120]| 0| 69 61
Q ~
> L
S 2010
@ Widespread use of signal-responsive missile drugs 1] o 17 | 83| 93 0 0 7 93 A 33 | 50 8 8 60 80 | 20 0 0 90 81
5 capable of efficiently reaching targeted parts such
as tumor cells 2010
) 21 20 | 80 0 95 5 0 0 97 33 56 11 0 64 90 10 0 0 95 85
2015
11 6 25 | 69 73 23 5 0 85 \ 0 44 | 50 6 34 44 50 6 0 70 63
14 Development of organic superconductor having a T
transition temperature higher than 77 K. 2015
21 9 33 58 60 33 7 0 78 10 39 37 15 38 17 62 17 5 52 56
2010
Practical use of rechargeable polymer batteries S 31| 60| 63|26 11 0 79 29 | 59 | 12 0 62 47 |1 35 | 18 0 69 70
20 having a volume-specific capacity of 400 Wh/liter. ' 2010
@ Capacity of current Ni-Cd batteries: 180 Wh/liter.
; (Capacity ) 21 14 | 27 59 59 | 39 2 0 79 /j\ 28 61 8 3 60 43 51 5 0 70 70
g 2008
5 11 3 17 20 54 38 8 0 75 — 18 45 | 27 9 48 40 50 10 0 68 63
E 21 Development of self-healing high polymers. ' P
& 21 5 23 72 29 | 43 26 3 56 ’\ 6 39 48 6 38 18 59 24 0 53 49
g
g 2010
bS] 1112 | 12 | 78 | 67 | 33 0 0 83 25 | 63 | 13 0 59 50 | 50 0 0 75 73
Biodegradable plastics will account for 10% of all
33 .
plastics. 2010
21 10 | 29 61 69 23 8 0 83 : 23 51 23 3 54 59 32 8 0 78 72
2005
1] 12 18 70 76 24 0 0 88 21 74 5 0 59 71 29 0 0 86 78
34 Establishment and practical use of plastic recycling
technology. 2008
21 12 | 33 55 81 17 2 0 90 26 62 10 3 59 75 20 5 0 86 78
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Practical f i ble of 2010
5 ractical use of composite systems capable o 1] 3 |10 |8 |60 |4 | 0| o] s e 117811 o] 53 |e|3s| oo e |
g 35 garbage disposal bgsed on the high-temperature
S methane fermentation technology and of waste 2010
5 combustion disposal. 2l 3 |20 78|44 |44 |12] 0] 60 e 12 68|18 3| 50 4 |51| 9| o] e8 | 62
<
©
< 2010
£ 11 O 7 93 67 33 0 0 83 : : 17 67 17 0 54 67 33 0 0 83 74
S 36 Biomasses will exceed 10% of chemical materials. 2010
o
21 6 22 72 34 59 6 0 66 Ig 4 68 | 25 4 44 43 | 40 17 0 68 59
i ) 2010
Construction of large-scale structures (bridges, 11 o 44 | 56 | 62 | 38 0 0 81 20 | 70 | 10 0 58 33 | 67 0 0 67 68
41 high-rise buildings, etc.) using concrete (cement
and fibers, steel bars, etc.) whose strength 2010
deterioration is predictable. 2] 2 | 39 | 59| 55| 38 8 0 76 16 | 58 | 26 | © 51 26 | 61 | 13 0 60 62
2019
Q 1171 | 29 0 83 13 4 0 90 11 33 50 6 40 74 26 0 0 87 72
% 44 Development of superconductive materials with a
S transition temperature around room temperature. 2016
O 21 9 51 | 40 74 24 2 0 86 /\ 17 29 41 12 42 54 37 7 2 74 67
2005
Practical use of a plastic forming technology for 1] 21|57 |21] 7 |30 0 0 85 0 7811 42 13 | 50 | 38 0 a7 58
50 processing of structural ceramics (e.g. alumna, P
zirconia, silicon nitride, and silicon carbide). ol 101 38| 43| 44 | 51 5 0 71 13 | 54 | 28 5 47 10 | 62 | 26 3 47 55
Development of diagnostic technologies, which 2008
enable in-situ estimation of remaining life of 1l s 178073270 0 87 14 1 64 | 21 0 52 29 | 50 | 21 0 59 66
55  metallic materials structures and components 2010
_ depending on service conditions, by non- 2|26 | 28 | a7 |67 | 20| 5 | 0| 82 A~ 25 |58 | 18| o | 58 | 20| 65| 15| o | 56 66
[} destructive inspection for fatigue. A\
%’ 2015
Production of automobiles powered by hydrogen 1] s 23 | 74| 71|24 6 0 84 7 40 | 33 | 20 35 50 | 50 0 0 7 65
59  fuel stored in hydrogen-occlusive alloys, exceeds P
10% of the total automobile production. 2l 9 |42 | 49|63 |30 |5 | 3| 70 8 |35 |38 |19]| 35 |47 |45 8 | 0| 72| 62
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Practical use of processing technology forsuper- | |, | 5 | go | 4a | 42 | 11 | o 6 2006 s6 | 33 | 11| o 75 o | aals6| o 36 60
60 smooth-surface finished metal with the level of
nano-meter surface roughness. (Current limit: T
= 0.1p) 2] 14 | 38| 48| 24|68 | 5 | 2 60 A 36 | 46 | 15 | 3 63 5 | 45 |50 | 0| 40 54
3]
= 2010
1] 6 3 91 87 13 0 0 93 17 75 0 8 54 58 | 42 0 0 79 76
62 Development of memory capacity of 1 terabit per
chip. 2010
21 3 23 74 81 17 3 0 90 A 22 56 | 22 0 55 39 55 6 0 68 71
2013
Development of intelligent materials which 1] 15| 18 |67 )64 )32 5 0 81 — 21 |68 | 1110 58 |42 147 | 5 | 5 67 69
71  incorporate sensor functions, programming o1
functions and effector functions. 2|16 |34 |50|72|28| 0| 0] 86 ~_ 33|48 | 19| 0| 62 |20|69| 2| 0] 64 | 7
2015
1] 3 3 94 73 27 0 0 86 25 50 13 13 53 78 11 11 0 86 75
" 72 Elucidation of the information transmission
£ structure of sensory nerves. 2012
o 21 3 11 86 76 24 0 0 88 7 47 47 0 42 71 26 3 0 85 71
5
© 2010
2 Practical use of computer simulation technology for 1] 13 9 79150 |21 29 0 68 — 50 | 40 | 10 0 73 30 | 40 | 30 0 58 66
g 73 growing thin films according to the first principle ' 2010
S computation. 2|14 |35 | 51|26 |50 |24| 0| 57 26 (58|16 | 0| 59 |13 |47 |41 | 0| 46 | 54
2
8 2010
E Development of technology for controlling the 1] 19| 16 | 65| 70 | 26 4 0 84 i — 28 | 39 | 33 0 56 26 | 58 | 16 0 59 66
0 75  structures and properties of solid interfaces at the o
atomic level. 2l 24 | 43| 33|63 |35]| 3| 0 81 ~_ 11 |51 |32 | 5| 45 | 8 |67 | 26| 0| 47 58
2009
Development of the technology to fabricate large- 1] ¢ 26 | 68 ] 45 | 55 0 0 73 =\ 33 | 44| 22 0 61 33 | 44| 22 0 61 65
79 area (inch order) compound semiconductor single 2010
crystal film on glass substrates. 2l 5 |39 55|23 |74] 3| 0] 60 =] 16 48 |35 | o | 49 | 3 |84 | 13| o | 48 | 53
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2013
. . . 86 | 14 0 0 46 | 38 | 15 0 69 69 | 23 8 0 83 82
B 84 Practical use of multi-layer solar cells with a o Il B 9 :
® conversion efficiency of more than 50%. TG
g g 21 5 58 | 37 | 88 | 10 2 0 93 32 | 47 | 18 3 60 72 | 28 0 0 86 80
=
S 3 2008
Lo 1]l o 7 | 93] 5 |33 |17 | 0 71 A 20 | 80 | O 0 60 33|17 |50 | O 54 62
g 87 Practical use of industrial equipment that produces
) high-power excimer lasers in the order of 10kW. 2010
21 5 29 | 66 | 24 | 64 | 12 0 59 A 12 | 52 | 33 3 46 13 | 56 | 31 0 48 51
2020
1110 | 17 | 73| 64 | 14 | 21 0 77 | — 50 | 33 | 17 0 71 69 | 15 | 15 0 81 76
107 Practical use of processes for water decomposition
by the sunlight. 2018
- 2110 | 29 | 62 | 82 | 16 3 0 90 53 | 33 | 14 0 73 86 8 5) 0 92 85
2
5 2015
1l 7 3 |9 |8 |2 | 0 0 90 50 | 13 | 38 | O 66 78| 22| 0 0 89 82
108 Practical use of carbon dioxide fixation technology :
necessary for protecting global environments. 2015
21 5 30 | 65| 84 8 8 0 90 40 | 31 | 23 6 61 89 9 3 0 94 82
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24 - Widespread use of a portable multimedia 2008
wireless terminal operated in the order of 100 74 1 22| 24 0 86
Mbits/sec., which can be used throughout the
world.
30 - Practical use of solar cells which make the 2012
cost of power generation facilities less than 7% | 16| 4 | 4 85
0.75%/watt.
53 - Practical use of devices which integrate 2008
sensors, controllers, and actuators, using 721241 4|0 85
micromachine technology.
67 - Development of a magnetic memory hard disk 2010
capable of recording 1,000 Gbits density per 70126 4|0 84 Z
square inch.
18 - Development of solar cells capable of 2010
maintaining 15% efficiency for at least 10 years 69 | 27| 4 | O 84 X
without light convergence.
38 - Practical use of optical multiplexed 2010
communication equipment capable of multiplexing 69 | 27 | 4 0 84 Z
200 channels of signals with 100 Gbits/sec. and
transmitting them over a single optical fiber.
9 - Practical use of semiconductor LSlIs that 65 | 27 | 8 0 81 A 2010
operate at a switching speed of 1 ps or less.
49 - Production of household-use optical fiber 60 | 35 | 5 0 79 2007
signal transceiver units at a cost of around 350%.
20 - Practical use of multi-processor systems with 61 130 9 0 78 A 2010
advanced self-restoration capabilities.
13 - Practical use of TIPS (Tera Instruction Per 631 29| 24 4 78 2010

Second) level microprocessors.
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214 - Practical use of semiconductor lasers in the 43 | 48 | 9 0 70 2009
deep blue.
22 - Practical use of single-chip voice recognition 2008
integrated circuits, which incorporate learning 39|50 (11| 0 67
functions capable of identifying different speakers.
24 - Widespread use of a portable multimedia 2008
wireless terminal operated in the order of 100 42 a2 12| 4 66 ii
Mbits/sec., which can be used throughout the
world.
38 - Practical use of optical multiplexed 2010
communication equipment capable of multiplexing 35 | 58 | 4 4 64
200 channels of signals with 100 Gbits/sec. and Z
transmitting them over a single optical fiber.
48 - Practical use of devices capable of image 38 |42 | 17| 4 63 2010
recognition via optical operations. &
36 - Widespread use of opto-electronics integrated 2010
circuits (OEIC) in which multiple optical elements 33|56 | 4 7 62
and their wave guide connections are integrated Z
on a semiconductor substrate.
23 - Practical use of portable automatic translation | 33 [ 50 | 13 | 4 61 009
systems with a single-chip LSI. A
30 - Practical use of solar cells which make the 2012
cost of power generation facilities less than 30 |48 | 13| 9 58
0.75%/watt.
18 - Development of solar cells capable of 2010
maintaining 15% efficiency for at least 10 years 29 | 46 | 17| 8 56 x
without light convergence.
19 - Development of processor LSIs with 10 GIPS 2008
performance and power consumption of 10 29 | 42|21 | 8 55

miliwatts or less.
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30 - Practical use of solar cells which make the 2012
cost of power generation facilities less than 71125 4|0 84
0.75%/watt.
18 - Development of solar cells capable of 2010
maintaining 15% efficiency for at least 10 years 63133 4|0 80
without light convergence.
24 - Widespread use of a portable multimedia 2008
wirt_aless termir_1a| operated in the order of 100 63130 | 7 0 80
Mbits/sec., which can be used throughout the
world.
49 - Productiqn of ho_usehold-use optical fiber 6013010 o 78 2007
signal transceiver units at a cost of around 350$.
38 - Practical use of optical multiplexed 2010
communication equipmem capable qf multiplexing 54 | 42 | 4 0 76
200 channels of signals with 100 Gbits/sec. and
transmitting them over a single optical fiber.
53 - Practical use of devices which integrate 2008
sensors, controllers, and actuators, using 52140 | 8 | O 74
micromachine technology.
211 - Practical integrated imaging sensor with 2010
image understanding capable of automobile 52 1 35| 13| 0 73
guidance through traffic.
25 - Widespread use (one in every household) of 2011
“housekeeping robots” capable of cleaning, 54127 119 | 0 72
laundry, etc.
13 - Practical use of TIPS (Tera Instruction Per 38 | 58| 4 0 68 x2010
Second) level microprocessors.
22 - Practical use of single-chip voice recognition 2008
integrated circuits, which incorporate learning 36|54 11| 0 65
functions capable of identifying different speakers.
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24 - Widespread use of a portable multimedia wireless
terminal operated in the order of 100 Mbits/sec., which can 86 66 80 7
be used throughout the world.
30 - Practical use of solar cells which make the cost of 85 58 84 76
power generation facilities less than 0.75%/watt.
38 - Practical use of optical multiplexed communication
equipment capable of multiplexing 200 channels of signals 84 64 76 75
with 100 Gbits/sec. and transmitting them over a single
optical fiber.
18 - Development of solar cells capable of maintaining
15% efficiency for at least 10 years without light 84 56 80 73
convergence.
53 - Practical use of devices which integrate sensors, 85 55 74 71
controllers, and actuators, using micromachine technology.
49 - Production of household-use optical fiber signal 79 55 78 70
transceiver units at a cost of around 3508%.
22 - Practical use of single-chip voice recognition
integrated circuits, which incorporate learning functions 74 67 65 69
capable of identifying different speakers.
36 - Widespread use of opto-electronics integrated circuits
(OEIC) in which multiple optical elements and their wave 77 62 64 68
guide connections are integrated on a semiconductor
substrate.
211 - Practical integrated imaging sensor with image
understanding capable of automobile guidance through 74 51 73 66
traffic.
13 - Practical use of TIPS (Tera Instruction Per Second) 78 50 68 65

level microprocessors.
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2005
. . . 1] 19 14 | 66 79 14 7 0 88 7 60 | 20 13 42 38 50 6 6 64 64
6 Practical use of VLSI with as much as 256 Gbits of
memory per chip. 2006
21 21 25 54 56 33 7 4 74 15 67 15 4 52 15 7 4 4 55 60
2010
Practical use of non-volatile, erasable with more 1] 10 | 15 | 75| 57 | 36 0 7 75 21 136 | 36 ’ 48 38 | 54 8 0 67 64
8 than 100 Gbits capacity random access 2008
semiconductor memories. 211 |32 |57 |54 |3 | 4|8 ]| 72 1962|125 4| 54 J2o0|72| 4| a]| 57| &
2010
11 5 33 62 57 | 43 0 0 79 / 17 42 33 8 46 50 | 42 8 0 73 66
9 Practical use of semiconductor LSIs that operate at
a switching speed of 1 ps or less. 2010
21 14 | 36 | 50 65 27 8 0 81 A 8 58 | 27 8 43 24 68 4 4 59 61
(9]
£ 2010
g Practical use of wide-band solid-state amplifiers 1123 |50 | 27|63 25|13 0 78 31|38 |31 0 58 45 | 55 0 0 73 70
3 10 operated at high frequencies of around 100-
2 1,000GHz. 2000
2 2] 15 | 30 | 56 54 33 4 8 72 8 58 | 25 8 44 13 67 17 4 50 55
L /
=
2010
11 O 14 | 86 55 | 45 0 0 77 25 25 | 38 13 47 38 63 0 0 69 64
13 Practical use of TIPS (Tera Instruction Per Second)
level microprocessors. 2010
21 15 | 38 | 46 63 29 4 4 78 21 42 33 4 50 38 58 4 0 68 65
2010
Widespread use of high-temperature 1] 14 5 81 50 33 17 0 71 — 30 40 10 20 53 36 | 45 18 0 64 62
16  superconductive materials in passive circuits for o1
milimater-wave communication systems. 2| 7 | 33| 50|48 |4 | 4| 8| 69 8 |48 |28 | 16| 39 |12 |64 | 20| 4| a9 | 52
2010
Development of solar cells capable of maintaining 11 s 29 | 67 | 63 ) 31 6 0 80 29 | 36 | 36 0 55 64 | 29 7 0 80 72
18  15% efficiency for at least 10 years without light o0
convergence. 2| 7 |41 |52]e9| 27| 4 | 0] s4 Ll 29 |46 |17 | 8 | 56 |63 |33 | 4 | o] 80 | 73
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Development of processor LSls with 10 GIPS 11 0 |11 | 87|55 |36 | 9 0 75 /21\ 38 | 25|38 |0 59 29| 711 0 0 64 66
performance and power consumption of 10 miliwatts or
2008
less. 2l 4 |31 |es]|s6 (32| 4|8 73 29 (42| 21| 8| 55 | 25|63 | 8 | 4| 58 | 62
paN
2010
11 O 10 | 90 64 | 36 0 0 90 25 38 38 0 53 33 | 44 | 22 0 61 65
20 Practical use of multi-processor systems with
advanced self-restoration capabilities. 2010
21 12 | 27 62 61 30 9 0 78 A 9 65 | 22 4 47 9 78 13 0 51 59
2008
. . ) . " 1] O 35 | 65| 50 | 50 0 0 75 47 | 35 | 18 0 69 35 | 47 | 18 0 63 69
Practical use of single-chip voice recognition
22 integrated circuits, which incorporate learning functions
i ifvi i 2008
capable of identitying different speakers. 2l 10|31 |59]|54 |36 11| 0] 74 39 (50|11 o] 67 |36 (54|11 0| 65 | 69
[92]
ke} 2010
S 11 5 21 54 | 50 | 42 8 0 73 55 36 9 0 75 40 60 0 0 70 73
= Practical use of portable automatic translation systems
o 23 ) . .
o with a single-chip LSI. 2009
io’ 21 31 | 69 0 50 | 38 4 8 70 33 50 13 4 61 33 54 13 0 64 65
L
= 2008
Widespread use of a portable multimedia wireless 1| 15| 10 1 75| 86 | 14 0 0 93 50| 42 8 0 3 62| 23 8 8 & 80
24 terminal operated in the order of 100 Mbits/sec., which
2008
can be used throughout the world. 2l 18|32 |5s0|74|22| 4| 0] 86 42 |42 | 12| 4| 66 |63 |30 | 7 | o] 80 | 77
2012
Widespread use (one in every household) of 1] 0 10 | 90 | 53 | 27 | 20 0 72 33 | 33 | 33 0 58 55 | 27 | 18 0 73 68
25  “housekeeping robots” capable of cleaning, laundry,
2011
etc. 21 7 21 71 | 43 29 21 7 63 7 52 26 15 40 54 27 19 0 72 58
2010
Practical use of virtual factory technology, in which o 6 83 | 67 | 25 0 8 79 40 | 20 | 40 0 60 30 | 30 | 40 0 55 65
27 high performance LSI with several hundred K gates or
more can be designed automatically by giving the 2010
required specifications on the system level. 2| 32 | 68 0 59 | 27 5 9 74 i 23 | 45 | 27 5 52 18 | 55 | 27 0 52 59
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S i ) 1] O 42 | 58 | 80 | 13 7 0 88 38 | 31 8 23 56 85 | 15 0 0 92 79
3 30 Practical use of solar cells which make the cost of
T power generation facilities less than 0.75%/watt. 2012
g 2|1 19 | 30 | 52 ] 76 | 16 4 4 85 30 | 48 | 13 9 58 71 | 25 4 0 84 76
) o o 2010
Widespread use of opto-electronics integrated circuits | 1] 16 | 21 | 63 | 46 | 46 8 0 71 42 | 33 | 25 0 65 44 | 33 | 22 0 67 67
36 (OEIC) in which multiple optical elements and their
wave guide connections are integrated on a 2010
semiconductor substrate. 2| 18 | 39 | 43 | 56 | 41 4 0 77 A 33 | 56 4 7 62 31 | 65 4 0 64 68
Practical use of optical multiplexed communication 11 5 26 69 60 33 7 0 78 42 50 8 0 69 70 20 10 0 83 77
38 equipment capable of multiplexing 200 channels of
signals with 100 Gbits/sec. and transmitting them over 2010
a single optical fiber. 2| 19 | 50 | 31 | 69 | 27 4 0 84 35 | 58 4 4 64 54 | 42 4 0 76 75
2010
Practical use of semiconductor devices capable of 1] 10} 141 76|62 31 8 0 7 23| 62|15 0 58 36 | 36 27 0 61 66
a 471  emitting any wavelength of light by means of electric
= i 2010
5 control signals. 2| 19 |35 |46 |60 |28 | 8 | 4| 76 4 1|7 a| 8|3 |wm|er]|22]0] s | e
3]
@
° 2010 l
o 1| 5 15 | 80 | 50 | 50 0 0 75 33 | 44 | 22 0 61 75 | 13 | 13 0 84 73
OQ 45 Practical use of optical switches capable of connecting
10,000 video terminals. 2010
2| 16 | 20 | 64 | 17 | 70 9 4 54 9 68 | 14 9 47 32 | 41 | 27 0 59 53
2010
1| 5 10 | 85 | 42 | 58 0 0 71 40 | 40 | 20 0 65 20 | 50 | 30 0 53 63
48 Practical use of devices capable of image recognition
via optical operations. 2010
2| 22 | 30 | 48] 38 | 58 4 0 68 Zx 38 | 42 | 17 4 63 22 | 65 | 13 0 58 63
2005
1] O 11 | 89 | 57 | 43 0 0 79 0 75 | 13 | 13 41 63 | 25 | 13 0 78 66
49 Production of household-use optical fiber signal
transceiver units at a cost of around 350%. 2007
2| 13 | 33 | 54 ] 60 | 35 5 0 79 20 | 65 | 10 5 55 60 | 30 | 10 0 78 70
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g 85 Practical use of devices which integrate sensors, 1] 5 |33 | 6293 | 0 7 0 95 43 | 50 | O 7 68 54 | 15 | 31 | © 69 77
8 g E 53  controllers, and actuators, using micromachine
SSw technology. 2008
=3 -g 2 4 41 56 72 24 4 0 85 16 72 12 0 55 52 40 8 0 74 71
- 2010
s >‘_S 11 5 10 85 71 21 7 0 84 17 50 25 8 48 33 50 17 0 63 65
%g_ § 67 Development of a magnetic memory hard disk capable
g2 g of recording 1,000 Gbits density per square inch. 2010
g ° 21 12 20 68 70 26 4 0 84 A 10 57 29 5 45 14 68 18 0 52 60
2010
Practical integrated imaging sensor with image 1o 33 | 67 |54 31 8 8 71 T 81 | 46 | 23 0 60 50 | 33 1 0 & 67
211 understanding capable of automobile guidance
i 2010
_ through traffic. 2| 8 |35 |58 |58 |25 | 13| 4| 74 / 17 57| 22| 4| 51 |52 |3 |13 0| 73 | 66
2
& 2010
1] 22 11 67 29 71 0 0 64 67 33 0 0 83 20 60 20 0 55 68
214  Practical use of semiconductor lasers in the deep blue.
2009
21 12 31 58 38 58 4 0 68 43 48 9 0 70 22 65 13 0 58 65
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2000
2005

2005
2010

2010
2015

2015
2020

R
2020

35 - Widespread use of telecommuting via
multimedia information exchange tools (e.g. e-
mail, teleconferencing and WWW) based on the
Internet and intranets, except where face-to-face
meetings are essential.

90 | 10

o
o

95

2002

42 - Widespread use of non-fossil energy sources
(wind, geothermal, solar (photovoltaic/solar
thermal) and waste heat) in all areas of life
including household, industry and transportation.

88 |12 | O 0

94

2019

50 - Widespread use of designing, producing,
collecting and recycling systems which make it
possible to recycle most used materials through
legally establishing manufacturers’ responsibilities
for collection and disposal of disused products.

88 |12 | O 0

94

2010

67 - Widespread use of production systems that
provide comprehensive support for senior citizens
suffering from functional degeneration (cerebral
and physical) and for people with disabilities.

84 |12 | 4 0

91

2014

51 - Advancements in technological development
such as carbon dioxide recovery and detoxification
of harmful wastes, leading to the widespread use
of global environmental conversation measures
throughout the world.

77 | 23| 0 0

89

2014

10 - Establishment of atomic and molecular
structure control techniques, leading to widespread
use of high functionality materials and super
materials, designed to operate under extreme
conditions.

78 |13 | 9 0

87

2018

47 - Development of a global warming
countermeasure technology (sky radiator) that
involves the ejection of heat energy (radiation
wavelengths of 8-13 microns) having accumulated
on the earth’s surface into the outer space.

78 | 9 9 4

85

2024

37 - Widespread use of operatorless systems
enabling at-home health examination and
diagnosis.

70 |22 | 7 0

83

2011

205 - Widespread use of enterprise information
systems, in all types of industry.

65 |3 | 0 0

83

2007

25 - Practical use of virtual manufacturing systems
that support manufacturing activities, including
modeling, designing, production, operation
(including maintenance), and waste disposal (e.g.
by achieving optimization and efficiency
improvements, and making application for
approval/permission easier).

67 | 30 | 4 0

82

2005




2NIWI POV Win'n'? niaa '1D'o 0'XWNN — (v 220) ux' 9.2 nav

“Nwn 'po'y winm% oo

winm'% n"id'o

(%) 'awn oty

NV

niaa

111"

qn3

'09KX

TN
Do
winmY
1oy
8w

vin'n mv

2000
2005
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2010

2010
2015

2015
2020
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2020

35 - Widespread use of telecommuting via
multimedia information exchange tools (e.g. e-
mail, teleconferencing and WWW) based on the
Internet and intranets, except where face-to-face
meetings are essential.

83

17

o

91

2002

29 - Widespread use of teleconferencing systems
in offices.

82

18

91

21 - Widespread use of systems capable of
automatically indexing printed documents in
databases and searching for them through
advancements in pattern recognition technology.

83

13

91

37 - Widespread use of operatorless systems
enabling at-home health examination and
diagnosis.

62

35

80

11

20 - Practical use of the operation via
keyboardless input devices (voice, gaze and
electroencephalogram) of computerized
manufacturing systems.

62

31

79

2005

30 - Widespread use of 100% paperless operation
in offices.

63

26

78

ZOOf

22 - Widespread use of massive systems formed
through the networking of machines and devices
and evolving structure systems, superior in
flexibility, security and maintainability.

61

26

13

7

2009

42 - Widespread use of non-fossil energy sources
(wind, geothermal, solar (photovoltaic/solar
thermal) and waste heat) in all areas of life
including household, industry and transportation.

58

31

75

2019

25 - Practical use of virtual manufacturing systems
that support manufacturing activities, including
modeling, designing, production, operation
(including maintenance), and waste disposal (e.g.
by achieving optimization and efficiency
improvements, and making application for
approval/permission easier).

56

33

11

75

2005

205 - Widespread use of enterprise information
systems, in all types of industry.

46

54

73

2007
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51 - Advancements in technological development
such as carbon dioxide recovery and detoxification
of harmful wastes, leading to the widespread use
of global environmental conversation measures
throughout the world.

95

2014

42 - Widespread use of non-fossil energy sources
(wind, geothermal, solar (photovoltaic/solar
thermal) and waste heat) in all areas of life
including household, industry and transportation.

88

12

94

2019

50 - Widespread use of designing, producing,
collecting and recycling systems which make it
possible to recycle most used materials through
legally establishing manufacturers’ responsibilities
for collection and disposal of disused products.

88

12

94

2010

43 - Practical use of bioreactor systems in solid
waste treatment plants.

85

15

93

2020

47 - Development of a global warming
countermeasure technology (sky radiator) that
involves the ejection of heat energy (radiation
wavelengths of 8-13 microns) having accumulated
on the earth’s surface into the outer space.

74

26

87

2024

37 - Widespread use of operatorless systems
enabling at-home health examination and
diagnosis.

73

19

85

2011

46 - Widespread use of automobiles and power
engines that use hydrogen as fuel instead of
petroleum or alcohol.

74

15

11

84

2018

67 - Widespread use of production systems that
provide comprehensive support for senior citizens
suffering from functional degeneration (cerebral
and physical) and for people with disabilities.

68

28

83

2014

52 - Discovery of new laws, effects and
phenomena based on the functions of living
organisms, leading to a radical change in the
theories of designing artificial objects.

61

35

79

2023

35 - Widespread use of telecommuting via
multimedia information exchange tools (e.g. e-
mail, teleconferencing and WWW) based on the
Internet and intranets, except where face-to-face
meetings are essential.

41

55

70

2002
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42 - Widespread use of non-fossil energy sources (wind,
geothermal, solar (photovoltaic/solar thermal) and waste
heat) in all areas of life including household, industry and
transportation.

94

75

94

88

35 - Widespread use of telecommuting via multimedia
information exchange tools (e.g. e-mail, teleconferencing
and WWW) based on the Internet and intranets, except
where face-to-face meetings are essential.

95

91

70

85

37 - Widespread use of operatorless systems enabling at-
home health examination and diagnosis.

83

80

85

83

50 - Widespread use of designing, producing, collecting
and recycling systems which make it possible to recycle
most used materials through legally establishing
manufacturers’ responsibilities for collection and disposal
of disused products.

94

53

94

80

67 - Widespread use of production systems that provide
comprehensive support for senior citizens suffering from
functional degeneration (cerebral and physical) and for
people with disabilities.

91

60

83

78

43 - Practical use of bioreactor systems in solid waste
treatment plants.

81

55

93

76

21 - Widespread use of systems capable of automatically
indexing printed documents in databases and searching for
them through advancements in pattern recognition
technology.

72

91

60

74

47 - Development of a global warming countermeasure
technology (sky radiator) that involves the ejection of heat
energy (radiation wavelengths of 8-13 microns) having
accumulated on the earth’s surface into the outer space.

85

51

87

74

51 - Advancements in technological development such as
carbon dioxide recovery and detoxification of harmful
wastes, leading to the widespread use of global
environmental conversation measures throughout the
world.

89

36

95

73

52 - Discovery of new laws, effects and phenomena based
on the functions of living organisms, leading to a radical
change in the theories of designing artificial objects.

78

59

79

72
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Widespread use of intelligent materials which respond 2015
and adapt to external stimuli by changing their 1111 |11 | 8] 60| 40| O 0 80 —— 20 | 40 | 40 | O 50 | 40 | 60| O 0 70 67
2 characteristics accordingly, leading to the improvement
of machine functions (e.g. shape memory alloys, 2010
piezoelectric ceramics, magnetostrictive materials, and | 2| 26 | 74 0 44 | 56 0 0 72 19 | 58 | 23 0 54 1 24 1 0 51 59
electroviscous and magneto viscous fluids). A
2010
= Widespread use of hard coatings generated via the 1] 10| 30 | 60 | 43 | 43 | 14 0 68 29 1 29 | 43 0 54 43 129 | 29 0 64 62
S 3 complex-shape diamond thin-film production technique
Q A ) h 200
£ in sliding surfaces of bearings, special tools, etc. ol 11| 21 | a8 13 | 63 | 25 0 50 % 13 | 52 | 35 0 18 4 15 5 0 53 50
IS
1S
5 2008
c
© Practical use of liquid crystal polymers in electronics 1120 | 10| 70 ] 60 | 40 0 0 80 25 | 50 0 25 50 25150 | 25 0 56 62
*‘é’ 9 and information technology as materials that feature
@ i i ; 2008
g memory, archival and switching functions. ol 4 15181 150 35| 15 0 71 20 | 55 | 20 5 53 2 16 2 0 53 59
a
é . . 2030
0 Establishment of atomic and molecular structure 11 O 10 90 | 100 0 0 0 100 | — 33 0 67 0 50 67 33 0 0 83 78
S 10 control techniques, leading to widespread use of high
= functionality materials and super materials, designed 2018
to operate under extreme conditions. 2| 4 15 | 81 ] 78 | 13 9 0 87 9 43 | 39 9 40 11 | 10 3 0 70 66
2050
Development of artificial high performance catalysts o 0 1001100 O 0 0 100 00| © 0 0 100 0 |100] © 0 50 83
12  enabling the manufacture of basic chemical products
o~ 2020
at near normal temperature and pressure conditions. ol s 4 as | 58 | 26 | 16 0 75 17 | 50 | 22 | 11 a7 4 10 4 0 56 59
a Impact of engineering techniques that control silicon 1] o 17 | 83 1100 | O 0 0 100 100 | O 0 0 100 0O [(100| O 0 50 83
2 17 microscopic structures (to choose desired atomic and
o molecular arrangements at will) felt in all aspects of the 2020
g production and machinery area. 21 7 19 | 74 | 65 | 26 9 0 80 54 | 21 | 21 4 70 5 17 2 0 58 70
©
s Radical changes to the production and machinery area 2003
= through multimedia technology (interface betweenthe |1] 29 | 29 | 24 | 57 | 29 | 14 | © 75 | 29 [ 57 | 14| O 61 43 | 43| 14| O 68 68
€ 19 analog world of human perception, characterized by
ks visual and auditory senses, and the digital world of 2008
= computes and other digitally operated artificial 2114 | 41 | 45 ] 55 | 38 3 3 75 45 | 48 7 0 71 11 | 15 3 0 66 71
objects).
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2005
Practical use of the operation via keyboardless input 1129 |57 | 14|29 | 57|14 0 61 57 |29 | 14 | O 75 29 | 43|29 | 0 57 64
20  devices (voice, gaze and electroencephalogram) of
computerized manufacturing systems. 2005
2| 4 36 | 61 | 26 | 67 7 0 61 : 62 | 31 8 0 79 5 17 4 0 56 65
. . 2003
Widespread use of systems capable of automatically 1] 9 18 | 73 | 33 | 56 | 11 0 64 /: 50 | 38 | 13 0 72 38 | 50 | 13 0 66 67
21 indexing printed documents in databases and —
searching for them through advancements in pattern 2005
recognition technology. 2| 4 46 | 50 | 44 | 56 0 0 72 A 83 | 13 4 0 91 6 16 2 0 60 74
. . 2005
Widespread use of massive systems formed through 1] 27 | 18 | 54 | 50 | 50 0 0 75 L 50 | 13 | 38 0 66 43 | 43 | 14 0 68 69
22 the networking of machines and devices and evolving
structure systems, superior in flexibility, security and 2009
@ maintainability. 2| 17 | 17 | 65 | 41 | 50 9 0 68 61 | 26 | 13 0 77 6 14 3 0 60 68
s
% Practical use of virtual manufacturing systems that 2005
@ support manufacturing activities, including modeling, 1] 27 |18 | 54|70 |2 | 10| O 83 L 44 | 33 | 22 0 67 33 | 44 | 22 0 61 70
L 25 designing, production, operation (including
5 maintenance), and waste disposal (e.g. by achieving 2005
9 p g. by ¢
IS optimization and efficiency improvements, and making 2| 25 | 46 | 29 | 67 | 30 4 0 82 56 | 33 | 11 0 75 6 16 5 0 56 71
g application for approval/permission easier).
15 2002
1] 18 | 36 | 46 | 50 | 50 0 0 75 /: 60 | 40 0 0 80 40 | 60 0 0 70 75
29 Widespread use of teleconferencing systems in
offices
. 2003
2|11 | 52 | 37 | 32 | 68 0 0 66 2\ 82 | 18 0 0 91 5 19 3 0 56 71
2002
1] 30 | 50 | 20 | 40 | 40 | 10 | 10 63 /\ 44 | 44 | 11 0 69 44 | 44 | 11 0 69 67
Widespread use of 100% paperless operation in
30 offices
. 2004,
2| 26 | 37 | 37 | 33 | 56 4 7 62 i: 63 | 26 7 4 78 10 | 14 1 2 64 68
2005
Practical use of operation via keyboardless input 1] 20| 20 | 60 | 50 | 38 | 13 0 72 L 25 | 63 | 13 0 59 38 | 63 0 0 69 67
32  devices (voice, gaze and electroencephalogram) of 2008
computerized office/distribution systems. 2| s 38 | 54 | 43 | 46 7 a 68 zll a8 | a1 | 11 0 71 6 19 2 0 59 66
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- Widespread use of telecommuting via multimedia 2000
8 information exchange tools (e.g. e-mail, 1127|136 |36 |75|2 |00 88 50 |50 | 0 | O 75 | 25 | 63 | 13 | O 59 74
s 35  teleconferencing and WWW) based on the Internet
5 and intranets, except where face-to-face meetings are 2002
% essential. 2|1 22 | 37 | 41 ] 90 | 10 0 0 95 83 | 17 0 0 91 12 | 16 1 0 70 85
=
9 2010
T 11 0 30 | 70 | 80 | 20 0 0 90 40 | 60 0 0 70 80 0 20 0 85 82
S Widespread use of operatorless systems enabling at-
2 37 home health examination and diagnosi
£ gnosis. 2011
= 2] 19 | 81 0 70 | 22 7 0 83 62 | 35 4 0 80 19 5) 2 0 85 83
) . . 202
Widespread use of non-fossil energy sources (wind, 1] o 20 | 80 J100| O 0 0 100 60 | 40 0 0 80 100| O 0 0 100 93
42 geothermal, solar (photovoltaic/solar thermal) and
waste heat) in all areas of life including household, 2019
industry and transportation. 2|1 19 | 27 | 54 | 88 | 12 0 0 94 58 | 31 8 4 75 23 3 0 0 94 88
2025
> 11 0 0 |100] 50 | 50 0 0 75 //\ 33 | 33 | 33 0 58 00| O 0 0 100 78
g 43 Practical use of bioreactor systems in solid waste
5 treatment plants. 2020
2| 5 14 | 82 | 62 | 38 0 0 81 20 | 60 | 20 0 55 17 3] 0 0 93 76
2015
Widespread use of automobiles and power engines 1] 0 10 90 57 43 0 0 79 17 17 33 33 33 57 29 14 0 75 62
A6 that use hydrogen as fuel instead of petroleum or
alcohol. 2018
2| 12 | 28 | 60 | 67 | 30 4 0 82 4 15 | 67 | 15 28 20 4 3 0 84 65
Development of a global warming countermeasure 2030
technology (sky radiator) that involves the ejection of 1l o 11 | 8917 | 25 0 0 88 0 0 |100| 0 25 B 25 0 0 88 67
47  heat energy (radiation wavelengths of 8-13 microns)
= having accumulated on the earth’s surface into the 2024
% outer space. 2| 12 4 85 | 78 9 9 4 85 /_\ 13 | 65 | 22 0 51 17 6 0 0 87 74
o
3 Widespread use of designing, producing, collecting 2010 L]
] and recycling systems which make it possible to 1l o 22 | 88 | 8 | 17 0 0 92 E— 0 50 | 33| 17 33 00| © 0 0 100 S
50 recycle most used materials through legally '
establishing manufacturers’ responsibilities for 2010
collection and disposal of disused products. 2] 8 27 [F65 | 188 12 0 0 = Z:> 24 1140 {36 0 =3 2 3 0 0 < 80
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g Advancements in technological development such as 010
€ carbon dioxide recovery and detoxification of harmful | 1] O 0 |100] 80 | 20 | O 0 90 / 0 | 40 | 40 | 20 30 80 | 20 | ©O 0 90 70
E 51 wastes, leading to the widespread use of global
= environmental conversation measures throughout the 2014
& world. 2| 4 13 | 83 | 77 | 23 0 0 89 5] 41 | 45 9 36 20 2 0 0 95 73
" . 2030
o E Discovery of new laws, effects and phenomena based |1] 0 11 | 89 | 67 | 33 0 0 83 B 67 0 0 33 67 67 | 33 0 0 83 78
c g 52 on the functions of living organisms, leading to a
2 g radical change in the theories of designing artificial 2023
5 objects. 2| 4 17 | 79 | 61 | 30 9 0 78 35 | 43 9 13 59 14 8 1 0 79 72
. ) . 2010
c Widespread use of production systems that provide 1] o 9 91 J100| O 0 0 100 — 25 | 63 0 13 56 50 | 38 | 13 0 72 76
g =4 67 comprehensive support for senior citizens suffering
= g from functional degeneration (cerebral and physical) 2014
and for people with disabilities. 2| 4 31 | 65 | 84 | 12 4 0 91 24 | 68 8 0 60 17 7 1 0 83 78
2007
_ 1] 18 | 36 | 46 | 67 | 33 0 0 83 L~ 25 | 75 0 0 63 25 | 63 | 13 0 59 68
o 205 Widespread use of enterprise information systems, in
o all types of industry. 2007
2| 19 | 42 | 38 ] 65 | 35 0 0 83 f E 46 | 54 0 0 73 6 18 2 0 60 72
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2000
2005
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2010

2010 | 2015
2015 | 2020
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2020

208 - Widespread use of methods for waste water
recycling adapted for industrial and/or agricultural
use.

95

2006

I~

207 - Methods for monitoring in situ and evaluating
the quality of water resources.

86 |14 | O 0

93

2005

~

210 - Development of methods for the prevention
and removal of pollutants from liquid systems at
the source of the pollution.

83|17 | O 0

91

2010

38 - Widespread use (e.s. more than 10%) of
urban transportation system with vehicles that do
not cause air or noise pollution (e.s. electric
vehicles).

81|19 | O 0

91

2015

24 - Widespread use of control technologies in
virtually all types of automobiles, capable of
meeting the emission control standard for nitric
oxide at the order of 0.1 to 0.2 g/Km. (The current
level for heavy diesel motorcars is in the order of 4
to 5 g/Km, and the standard control value for
gasoline passenger cars in 1978 is 0.25 g/Km.)

75 |21 | 4 0

87

2013

27 - Development of compact waste-water
treatment systems based on biotechnology for the
efficient treatment of persistent substances and
hazardous materials, for general and home use.

73123 | 3 0

86

2010

206 - Developing of planning methods for
improving the quality of life (e.g. for planning of
open spaces and areas).

72 |21 | 7 0

84

2005

205 - Widespread use of recycling systems for
fabrics and apparel, food packaging materials, and
other home materials.

68 |32 0 0

84

2010

209 - Efficient use of marginal water sources (e.g.
brackish water).

64 |36 | O 0

82

2010

9 - Reduction of global carbon dioxide emissions
to 20% below the 1990 level.

64 |32 | 4 0

81

2018
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208 - Widespread use of methods for waste water 2006
recycling adapted for industrial and/or agricultural 90 |10 | O 0 95 ™~
use.
21 - Development of plants that are resistant to 2010
dry and saline conditions via biotechnology with 78 122 | 0 0 89
the aim of blocking desertification.
- Effici i 2010
209 _Efflment use of marginal water sources (e.g. 64 | 32| 4 0 81
brackish water).
- itoring in si i 2005

207 M(_athods for monitoring in situ and evaluating 59 | 34 | 7 0 78
the quality of water resources.
210 - Development of methods for the prevention 2010
and removal of pollutants from liquid systems at 46 | 43 |11 | O 71
the source of the pollution.
27 - Development of compact waste-water 2010
treatment systems based on biotechnology for the

o . 37 |57 | 3 3 66
efficient treatment of persistent substances and
hazardous materials, for general and home use.
24 - Widespread use of control technologies in 2013
virtually all types of automobiles, capable of
meeting the emission control standard for nitric
oxide at the order of 0.1 to 0.2 g/Km. (The current 41 [ 37 |1 22| 0 65
level for heavy diesel motorcars is in the order of 4
to 5 g/Km, and the standard control value for
gasoline passenger cars in 1978 is 0.25 g/Km.)
25 - Predictive studies on the effects of pollutants 2010
on water quality a_md ecological developmgnts in 2950|211 o 59
closed water bodies such as lakes or semi-closed
bays. \

- idati ificati 2015
2(_) Elucidation of effect of desertification on 43 114 | 32 | 11 58
climate and water balances.
36 - Establishment of a techniques to predict the 2015
fate of newly discovered chemical substances
through the accumulation of knowledge on matters | 16 | 80 | 4 0 57

such as the behavior of persistent chemical
substances in the environment.
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207 - Methods for monitoring in situ and evaluating
the quality of water resources.

o

o

93

208 - Widespread use of methods for waste water
recycling adapted for industrial and/or agricultural
use.

79

21

90

210 - Development of methods for the prevention
and removal of pollutants from liquid systems at
the source of the pollution.

71

29

86

2010

38 - Widespread use (e.s. more than 10%) of
urban transportation system with vehicles that do
not cause air or noise pollution (e.s. electric
vehicles).

67

30

82

2015

27 - Development of compact waste-water
treatment systems based on biotechnology for the
efficient treatment of persistent substances and
hazardous materials, for general and home use.

63

30

80

2010

24 - Widespread use of control technologies in
virtually all types of automobiles, capable of
meeting the emission control standard for nitric
oxide at the order of 0.1 to 0.2 g/Km. (The current
level for heavy diesel motorcars is in the order of 4
to 5 g/Km, and the standard control value for
gasoline passenger cars in 1978 is 0.25 g/Km.)

57

36

76

2013

206 - Developing of planning methods for
improving the quality of life (e.g. for planning of
open spaces and areas).

52

45

75

2005

205 - Widespread use of recycling systems for
fabrics and apparel, food packaging materials, and
other home materials.

50

46

74

2010

209 - Efficient use of marginal water sources (e.g.
brackish water).

54

36

11

74

2010

39 - Practical use of in-situ detoxification of soil
contaminated with heavy metals or chemical
substances (e.g., residue of agricultural
chemicals).

48

45

72

2010
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208 - Widespread use of methods for waste water
recycling adapted for industrial and/or agricultural use.

95

95

90

93

207 - Methods for monitoring in situ and evaluating the
quality of water resources.

93

78

93

88

210 - Development of methods for the prevention and
removal of pollutants from liquid systems at the source of
the pollution.

91

71

86

83

209 - Efficient use of marginal water sources (e.g. brackish
water).

82

81

74

79

27 - Development of compact waste-water treatment
systems based on biotechnology for the efficient treatment
of persistent substances and hazardous materials, for
general and home use.

86

66

80

77

21 - Development of plants that are resistant to dry and
saline conditions via biotechnology with the aim of blocking
desertification.

79

89

63

77

24 - Widespread use of control technologies in virtually all
types of automobiles, capable of meeting the emission
control standard for nitric oxide at the order of 0.1 to 0.2
g/Km. (The current level for heavy diesel motorcars is in
the order of 4 to 5 g/Km, and the standard control value for
gasoline passenger cars in 1978 is 0.25 g/Km.)

87

65

76

76

206 - Developing of planning methods for improving the
quality of life (e.g. for planning of open spaces and areas).

84

47

75

69

205 - Widespread use of recycling systems for fabrics and
apparel, food packaging materials, and other home
materials.

84

46

74

68

25 - Predictive studies on the effects of pollutants on water
quality and ecological developments in closed water
bodies such as lakes or semi-closed bays.

79

59

65

68
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o, 2010
g % Use of materials to replace fluorocarbons and halons, 1 93 80 20 0 0 90 18 36 36 9 45 27 73 0 0 64 66
S 4 that do not damage the ozone layer and cause global
25 warning problem. 2010
§- § gp 21 7 21 | 72| 63 | 33 4 0 81 7 57 | 29 7 43 29 | 46 | 21 4 57 60
2012
Determination and general understanding of the 1o 13 | 87167 |25 8 0 81 9 5% | 27 9 43 42 | 42 | 17 0 67 64
8 impact of global warming on world agricultural
2 production Qo0
£ ' 2] 3 38 | 59 | 68 | 21 7 4 80 11 | 54 | 18 | 18 42 21 | 50 | 29 0 54 59
g
o 2015
8 11 7 0 93 |1 70 | 10 | 20 0 80 13 | 25 | 50 | 13 38 50 | 40 0 10 70 63
[0 9 Reduction of global carbon dioxide emissions to 20%
below the 1990 level. 2018
21 14 | 24 | 62 | 64 | 32 4 0 81 4 32 | 43| 21 30 48 | 33 | 15 4 69 60
2004
= Use of effective technologies for restoring ocean and 1] 6 13 | 21 | 50 | 50 0 0 75 25 | 25 | 33 | 17 46 8 77 | 15 0 50 57
£ -% 16 coastal areas contaminated by tanker accidents, etc.
g 3 (e.g., oil pollution control technologies utilizing marine 2009
2 microorganisms). 21 7 36 | 57 | 52 | 48 0 0 76 11 | 39 | 39 | 11 40 10 | 69 | 17 3 49 55
2020
1] 6 31 | 63 ] 62 | 15 | 23 0 75 33 | 17 | 33 | 17 50 9 64 | 18 9 45 57
20 Elucidation of effects of desertification on climate and [
s water balances. 2015
= 21 24 | 17 | 59 | 64 | 32 4 0 81 43 | 14 | 32 | 11 58 26 | 52 | 19 4 56 65
o
5 2010
%]
8 Development of plants that are resistant to dry and 11 6 25 | 69|82 18 0 0 91 — 67 | 33 0 0 83 27 | 64 9 0 61 9
21 saline conditions via biotechnology with the aim of - 2010
blocking desertification. 2010|120 79|63 |30 | 4| 4] 79 78 22| 0| o | 8 |3 |6 | 7| o] 63 77
2012
s Generalization of global-scale monitoring of various 1] 0 | 36 | 64 | 46 | 46 8 0 71 — | 17 | 25 | 50 8 42 23 | 54 | 23 0 56 56
£ 29 factors causing air and water pollution and other forms
g of pollution, and realization of a system for centralizing 2011
S all environmental information and data files. 2| 21 | 25 | 54 | 41 | 44 | 15 0 67 21 | 36 | 39 4 49 29 | 50 | 21 0 59 58
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Widespread use of control technologies in virtually all 2011
> types of automobiles, capable of meeting the emission | 1| ¢ 7 93 | 64 | 36 0 0 82 11 | 56 | 11 | 22 42 55 | 45 0 0 77 67
= control standard for nitric oxide at the order of 0.1 to
z 24 0.2 g/Km. (The current level for heavy diesel motorcars
5 is in the order of 4 to 5 g/Km, and the standard control 2013
value for gasoline passenger cars in 1978 is 0.25 21 7 7 87 |1 75 | 21 4 0 87 41 | 37 | 22 0 65 57 | 36 4 4 76 76
g/Km.)
2005
Predictive studies on the effects of pollutants on water 1] 24|35 | 41160 33 ’ 0 8 >'> 29 | 36 | 36 0 55 20 | 80 0 0 60 65
25  quality and ecological developments in closed water 2010
bodies such as lakes or semi-closed bays. 2|43 |25 | 32|57 |43] 0| 0| 79 N 20 |50 | 20| o | 59 |36 |57 | 4| 4] 65 | 68
> 2009
= Development of compact waste-water treatment 1122 | 50 | 28 | 71 | 24 6 0 84 24 | 65 | 12 0 59 47 | 47 6 0 72 72
= 27 systems based on biotechnology for the efficient
§ treatment of persistent substances and hazardous 2010
g materials, for general and home use. 21 47 20 33 73 23 3 0 86 A 37 57 3 3 66 63 30 7 0 80 77
2010
Development of bioreactor systems utilizing bacteria 1| 13 | 40 | 47 | 42 | 50 8 0 69 40 | 40 | 10 | 10 63 25 | 67 8 0 60 64
28 and animal that ingest and decompose the algae
responsible for water blooms or red tides, for the 2010
purpose of improving aquatic environment. 2| 17 | 28 | 55 | 29 | 50 | 18 4 58 29 | 43 | 21 7 55 14 | 64 | 18 4 51 55
2015
Widespread use of biodegradable plastics thatcanbe |1] 6 29 | 65| 53 | 27 | 13 7 70 14 | 36 | 50 0 45 43 | 50 7 0 70 61
30 fully decomposed by anaerobic microorganisms as a
means of properly handling disposable containers and 2011
® packaging materials. 21 7 30 | 63 ] 48 | 38 | 10 3 70 10 | 48 | 34 7 43 34 | 55 7 3] 64 59
@
§ 2015
Wide acceptance of LCA (Life Cycle Analysis) 1] 18| 25 | 62 54 | 46 0 0 77 8 38 | 54 0 40 38 | 62 0 0 69 62
32  motivated product design concepts that encourage o
recycling and reuse. 2] 13| 23| 63|57 |3 | 4| 0] 7 4 |46 | 43| 7| 38 |43|5s0| 7 | o] 70 | 62
_ Establishment of a techniques to predict the fate of 2015
9 [ newly discovered chemical substances through the 11 6 13 | 811691515 0 81 — 0 e 0 32 45 | 18 | 36 0 64 59
<) % 36  accumulation of knowledge on matters such as the
©a behavior of persistent chemical substances in the ol 11| 21 | 68| a8 | 24 | 8 0 72 2035 16 | 80| 4 0 57 20 | 20 | 20 | o 65 65
environment.
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Establishment of assessment and safeguarding 2010
standards for the utilization of useful organisms 1 88 | 75 | 17 8 0 85 27 | 18 | 45 9 48 45 | 45 9 0 70 68
37  created through gene manipulation etc. in open system
environments, leading to their application in 2015
environmental clean-up. 21 7 17 | 76 | 59 | 33 7 0 78 19 | 38 | 31 | 12 46 31 | 58 8 4 62 62
‘_g“ 2015
§ Widespread use (e.s. more than 10%) of urban 11 0 13 | 87 | 75 | 25 0 0 88 9 27 | 45 | 18 34 67 | 33 0 0 83 68
@ 38  transportation system with vehicles that do not cause T
g air or noise pollution (e.s. electric vehicles). o1 30 | 70 0 81 | 19 0 0 91 4 15 | 59 | 22 26 67 | 30 4 0 82 66
2007
Practical use of in-situ detoxification of soil 1] 18| 25 | 62138 | 54 8 0 67 8 38 | 46 8 38 38 | 38 | 23 0 63 56
39  contaminated with heavy metals or chemical I 2010
substances (e.g., residue of agricultural chemicals). ol a1 | 21 | as | 46 | 46 7 0 7 14 | a5 | 3a 7 a5 a8 | a5 7 0 72 63
2007
Use of composite systems capable of garbage 1| 17 | 33 | 50 | 54 | 46 0 0 77 23 | 31 | 46 0 50 38 | 62 0 0 69 65
201 disposal based on the high-temperature methane
fermentation technology and of waste combustion 2010
disposal. 21 24 | 31 | 45 ] 42 | 50 8 0 69 L_ 8 46 | 42 4 41 15 | 85 0 0 58 56
2007
Widespread use of recycling systems for fabrics and 1112 | 29| 59 ] 62 | 31 8 0 9 1r | 42| 33 8 46 42 | 58 0 0 1 65
205 apparel, food packaging materials, and other home T 010
materials. 2l 10|27 |63]68|32] 0| 0] s :J: 11 |57 |20 | 4| 46 |50 |46 | 4 | o] 74 | es
N
o 2005
Developing of planning methods for improving the 11 6 13 |8 16331 6 0 80 ~~ 8 50 | 42 0 44 58 | 42 0 0 79 68
206 quality of life (e.g. for planning of open space and 00
areas). 2l 7 |37 |57 | 72|21 7| o] 84 14 |45 | 41| o) 47 |s2|45| 3| 0| 75 69
2006
1150 | 19 | 31| 81 | 19 0 0 91 /\ 31 | 50 | 19 0 61 69 | 31 0 0 84 79
207 Methods for monitoring in situ and evaluating the
quality of water resources. 2005
2| 47 | 27 | 27 | 86 | 14 0 0 93 59 | 34 7 0 78 86 | 14 0 0 93 88
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2010
) ) 1] 53 | 24 | 24| 88 | 13 0 0 94 | 53 | 35 | 12 0 74 53 | 47 0 0 76 81
208 Widespread use of methods for waste water recycling
adapted for industrial and/or agricultural use. 5
2] 47 | 30 | 23] 90 | 10 0 0 95 90 | 10 0 0 95 79 | 21 0 0 90 93
2010
1138 | 31|31 ] 60 | 33 7 0 78 —Ll | 47 | 40 | 13 0 70 38 | 44 | 19 0 64 71
Efficient use of marginal water sources (e.g. brackish
209 water)
. 2010
5 21 37 | 23 | 40 | 64 | 36 0 0 82 64 | 32 4 0 81 54 | 36 | 11 0 74 79
=
0] 2010
Development of methods for the prevention and 1] 31|31 |38]86 7 7 0 91 T 36 | 29 | 36 0 59 64 | 29 7 0 80 ”
210 removal of pollutants from liquid systems at the source I 2010
of pollution. 20134 |38 | 28|83 |17| 0| o] o1 46 |43 | 12| o] 72 | 72| 20| o | o] s6 83
2010
1] 6 18 | 76 | 14 | 79 7 0 55 29 | 36 | 29 7 54 29 | 50 | 21 0 59 56
212 Advances in construction methods from desert T
environments. 2010
2] 19 | 81 0 12 | 69 | 19 0 51 12 | 72 | 16 0 52 4 68 | 28 0 45 49
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2000 | 2005
2005 | 2010

2010
2015

2015
2020

nNX
2020

2 - Widespread use of high-speed, high-efficiency
seawater desalination and sewage purification
systems to cope with urban disasters and
droughts.

88 | 9

w
o

93

2010

21 - Widespread use of compact wastewater
treatment systems capable of treating persistent
substances and harmful materials with high
efficiency via biotechnology.

84 |16 | O 0

92

2010

20 - Widespread use of active environmental
clean-up facilities that absorb and fix air pollutants
such as CO2, NOx and freons in urban areas,
where the majority of emissions occur.

85 |12 | 3 0

92

2010

62 - Establishment of a wide-area integrated water
management technique covering rivers, dammed
reservoirs, etc., leading to widespread use of
efficient water resource utilization systems in major
urban zones.

76 | 21| 3 0

88

2010

7 - Development of fire-fighting and rescuing
technologies for fires occurring in high-rise
buildings.

71|19 |10 O

83

2009

30 - Widespread use of community-level non-
potable water supply systems to reuse highly
treated wastewater and sewage for landscaping
and other miscellaneous purposes in large cities.

65 | 32| 3 0

82

2010

44 - Widespread use at urban public facilities of
information systems with a human interface, which
can be used by senior citizens and disabled
people with the same ease as normal healthy
adults.

67 | 24 | 9 0

81

2008

60 - Widespread use of integrated data (land
ownership, use, transactions, etc.) obtained
through GIS (geographical information system) in
land policy and urban planning.

65|26 | 9 0

80

2005

18 - Better understanding of environmental
preservation function of trees, grass, and shrubs
(in preventing urban “heat stress” and noise),
resulting in the practical use of “urban tree and
shrubs” which are highly durable and can be easily
maintained.

58 | 39 | 3 0

78

2010

26 - Widespread use in the world of desert
greening technology to control the desertification.

58 | 36 | 6 0

i

2010
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2000
2005

2005
2010

2010
2015

2015
2020

nNX
2020

60 - Widespread use of integrated data (land
ownership, use, transactions, etc.) obtained
through GIS (geographical information system) in
land policy and urban planning.

74

18

85

2005

2 - Widespread use of high-speed, high-efficiency
seawater desalination and sewage purification
systems to cope with urban disasters and
droughts.

64

30

80

2010

47 - Widespread use of a technology capable of
creating 3-D map images from such materials as
numerical maps and photographic images for
application in city planning, etc.

70

15

12

80

2006

40 - Widespread use of devices in ordinary
households that enable people to enjoy imaginary
experiences of trips, sporting events, etc., utilizing
virtual reality technology.

42

42

12

67

2010

30 - Widespread use of community-level non-
potable water supply systems to reuse highly
treated wastewater and sewage for landscaping
and other miscellaneous purposes in large cities.

41

41

18

66

2010

27 - Widespread use of road noise barriers
capable of reducing noise effectively by active
noise control technology.

38

a4

15

64

2005

57 - Widespread use of architectural design
systems with an improved human interface for
designers through the introduction of artificial
intelligence and virtual reality technologies.

39

39

18

64

2010

62 - Establishment of a wide-area integrated water
management technique covering rivers, dammed
reservoirs, etc., leading to widespread use of
efficient water resource utilization systems in major
urban zones.

41

32

24

63

2010

34 - Practical use of a highly efficient heating and
cooling system through a combination of solar
energy and super heat pumps.

33

55

63

2010

51 - Widespread use of a comprehensive
database of design conditions, such as soil
characteristics, geology and weather, to be used in
planning and designing.

29

59

12

62

2007
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2000
2005

2005 | 2010
2010 | 2015

2015
2020

nNX
2020

20 - Widespread use of active environmental
clean-up facilities that absorb and fix air pollutants
such as CO2, NOx and freons in urban areas,
where the majority of emissions occur.

o

91

2010

2 - Widespread use of high-speed, high-efficiency
seawater desalination and sewage purification
systems to cope with urban disasters and
droughts.

81

16

90

2010

21 - Widespread use of compact wastewater
treatment systems capable of treating persistent
substances and harmful materials with high
efficiency via biotechnology.

68

29

83

2010

18 - Better understanding of environmental
preservation function of trees, grass, and shrubs
(in preventing urban “heat stress” and noise),
resulting in the practical use of “urban tree and
shrubs” which are highly durable and can be easily
maintained.

68

29

83

2010

62 - Establishment of a wide-area integrated water
management technique covering rivers, dammed
reservoirs, etc., leading to widespread use of
efficient water resource utilization systems in major
urban zones.

53

41

75

2010

44 - Widespread use at urban public facilities of
information systems with a human interface, which
can be used by senior citizens and disabled
people with the same ease as normal healthy
adults.

58

27

15

75

2008

30 - Widespread use of community-level non-
potable water supply systems to reuse highly
treated wastewater and sewage for landscaping
and other miscellaneous purposes in large cities.

50

47

74

2010

27 - Widespread use of road noise barriers
capable of reducing noise effectively by active
noise control technology.

44

53

71

2005

29 - Spread of community-based efforts to utilize
unused energy sources and recycle household
wastes etc.

a4

50

71

2010

26 - Widespread use in the world of desert
greening technology to control the desertification.

42

42

15

67

2010
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2 - Widespread use of high-speed, high-efficiency
seawater desalination and sewage purification
systems to cope with urban disasters and
droughts.

93

80

90

88

20 - Widespread use of active environmental
clean-up facilities that absorb and fix air
pollutants such as CO2, NOx and freons in urban
areas, where the majority of emissions occur.

92

55

91

79

21 - Widespread use of compact wastewater
treatment systems capable of treating persistent
substances and harmful materials with high
efficiency via biotechnology.

92

61

83

79

60 - Widespread use of integrated data (land
ownership, use, transactions, etc.) obtained
through GIS (geographical information system) in
land policy and urban planning.

80

85

66

7

62 - Establishment of a wide-area integrated
water management technique covering rivers,
dammed reservoirs, etc., leading to widespread
use of efficient water resource utilization systems
in major urban zones.

88

63

75

75

30 - Widespread use of community-level non-
potable water supply systems to reuse highly
treated wastewater and sewage for landscaping
and other miscellaneous purposes in large cities.

82

66

74

74

18 - Better understanding of environmental
preservation function of trees, grass, and shrubs
(in preventing urban “heat stress” and noise),
resulting in the practical use of “urban tree and
shrubs” which are highly durable and can be
easily maintained.

78

57

83

73

44 - Widespread use at urban public facilities of
information systems with a human interface,
which can be used by senior citizens and
disabled people with the same ease as normal
healthy adults.

81

55

75

70

27 - Widespread use of road noise barriers
capable of reducing noise effectively by active
noise control technology.

71

64

71

69

26 - Widespread use in the world of desert
greening technology to control the desertification.

77

60

67

68
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) . ) - 2010
Widespread use of high-speed, high-efficiency 1| 6 |17 | 77| 76| 24| 0 | 0 88 63 | 19 | 19 | © 77 | 63|38 | 0o | o] 81 82
2 seawater desalination and sewage purification
systems to cope with urban disasters and 2010
droughts. 21 15 | 21 | 64 88 9 3 0 93 A 64 30 6 0 80 81 16 3 0 90 88
L . 2010
Development of a nationwide network for detecting | 1] o 6 94 | 44 | 44 6 6 67 — 27 | 33 | 33 7 52 20 | 47 | 33 0 52 57
4 earthquakes, and widespread use of a disaster
prevention system that gives advance warning of 2013
earthquakes at a distance of at least 50 km. 2| 6 25 | 69 | 35 | 52 | 13 0 65 6 23 | 61 | 10 33 17 | 73 | 10 0 56 51
2006
Development of fire-fighting and rescuing 11 O 0 100 | 67 13 20 0 78 31 31 23 15 52 23 46 31 0 54 61
- 7 technologies for fires occurring in high-rise 7000
£ buildings. 2| o |24 |67 |71 | 19| 10] 0] 83 A 19|53 22| 6| 51 |40 |33 |27| 0] 63 | 66
%]
2
= 2010
2 Widespread use of remote monitoring and control 11 0 12 | 88 | 36 | 57 7 0 66 23 | 69 8 0 60 15 | 69 | 15 0 54 60
w 11  systems for enhancing the safety of essential I
services of utilities (e.g. water, electricity and gas). |,| 1 [ o | 70 | 33 | 61 | 6 | o 55 4:2010 clelam ol m |l sl 2| &l = =
2012
Practical use of a safe and rational demolition 11 0 6 94 | 42 | 33 8 17 60 10 1 20 | 40 | 30 30 50 | 40 | 10 0 73 54
13 technology for decommission of commercial o1 !
nuclear power plants. 2| 3| 9 |88 |53 |37 |7 | 3| 73 7 |14 |59 | 21| 28 | 31|48 |17 | 3| 59 54
2010
Practical use of techniques to assess the 11 O 0 100 | 47 40 13 0 70 | — 7 64 29 0 46 14 71 14 0 54 57
14 soundness of foundations of existing structures I
and to seismically strengthen existing foundations. |,| o | 33 | 58 | 32 | 55 | 13 | o 58 o Glmlalsl mlwlel ol al a =
sg . Better understanding of environmental 2005
BEs preservation function of trees, grass, and shrubs | 1| 11 | 22 | 77 |} 33 | 56 | 11 | © 64 24 159|181 0 57 |59 |41 )0 | O 79 67
§§ z 18 (in preventing urban “heat stress” and noise),
zet resulting in the practical use of “urban tree and 2010
g5 S shrubs” which are highly durable and can be easily | 2] 30 | 36 | 33 | 58 | 39 | 3 0 78 A 27 | 48 | 21 | 3 57 68 | 29 | 3 0 83 73
og maintained.
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Widespread use of active environmental clean-up | 1| 5 | 6 | 88 | 56 | 38 | 6 | o 77 2010 20 | 53| 27 | o 53 |s3 a7 ! ol o 77 69
c 20 facilities that absorb and fix air pollutants such as
% CO,, NOy and freons in urban areas, where the 5010
g majority of emissions occur. 2112 | 32 | 56 | 85 12 3 0 92 26 | 44 | 26 3 55 82 18 0 0 91 79
%]
c
S , 2010
I Widespread use of compact wastewater treatment | 1] 12 | 12 | 76 | 71 | 29 0 0 85 24 | 53 | 24 0 56 47 | 53 0 0 74 72
5] 21 systems capable of treating persistent substances
£ and harmful materials with high efficiency via 2010
g biotechnology. 2113 | 26 | 61 | 84 | 16 0 0 92 A 29 | 58 | 13 0 61 68 | 29 3 0 83 79
5]
® 2010
2 1| 13 | 38 | 49 | 47 | 47 0 7 70 55| 27 18 0 73 54 | 38 8 0 75 73
g 26 Widespread use in the world of desert greening
k= technology to control the desertification. 2010
i 21 6 39 | 55 ] 58 | 36 6 0 7 42 18 | 33 6 60 42 | 42 15 0 67 68
2
Z 2005
§ Widespread use of road noise barriers capable of 1l s 29 | 65 ] 44 | 44 | 13 0 69 4 46 | 46 8 0 71 43 | 50 7 0 70 70
O 27 reducing noise effectively by active noise control
technology 2008
’ 21 15 | 35 | 50 | 47 | 44 9 0 71 38 | 44 15 3 64 44 | 53 3 0 71 69
o 2010
_% Spread of community-based efforts to utilize 1] 6 35 | 59 53 | 41 6 0 75 — 13 60 | 27 0 50 38 | 50 13 0 66 64
§ 29 unused energy sources and recycle household I 2010
E wastes etc. 2|15 | 42| 42|53 4| 3| 0] 76 /\ 29 (38|32 0| 57 |44 50| 6 | 0 71 | e8
K]
5 . . 2008
@ Widespread use of community-level non-potable 1l 18|41 |41 ]61|3 ]| 0] 0 81 39 |44 | 17| 0 65 | 44 |56 | 0 | O 72 73
8 water supply systems to reuse highly treated
s | 30 .
3 wastewater and sewage for landscaping and other 2010
E miscellaneous purposes in large cities. 2] 21 | 29 | 50 | 65 | 32 3 0 82 A 41 | 41 | 18 0 66 50 | 47 3 0 74 74
[}
g 2005
g Widespread use of economical and stable 1] 6 6 88 21 64 14 0 57 23 62 15 0 58 0 71 29 0 43 53
§ 33  photovoltaic power generation systems designed I 2010
2 A
e for road and tunnel lighting. 2| 16| 8| o] 15|48 | 33| 3| 48 4 18 |55 | 18| 9 | 50 | 9 |39 |52| o 42 | 46
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201
~ O Practical use of a highly efficient heating and 6 12 | 82 ] 38 | 63 0 0 69 — 38 | 56 6 0 67 31 | 63 6 0 64 67
g% 34 cooling system through a combination of solar
53 energy and super heat pumps. 2010
-2 10 | 23 68 34 63 3 0 66 4 33 55 9 3 63 34 63 3 0 66 65
< c
© o
8T ] N 2010
3 s Practical use of technology that facilitates the 6 19 | 75 | 36 | 50 | 14 0 64 — 8 69 | 23 0 48 31 | 46 | 23 0 60 57
22 38 recycling of almost all construction by products
@ 3 such as concrete debris, asphalt waste and 2011
surplus soil. 12 | 35 53 32 62 6 0 65 18 45 33 3 49 31 41 28 0 59 58
E 2010
g Practical use of environmental design based on 6 25| 69119 )44 25|13 47 i > 8 3 |3l 23 35 25| 50 | 25 0 56 46
2 39 techniques tailored to measure human sensitivity 2010
E and feelings towards the environment. 24 | 35 | 41|27 |58 | 9| 6| s8 )\ 9 |35 | 44| 12| 38 |41 |44 |15| 0] 67 | 54
Q
0
5 2010
% Q Widespread use of devices in ordinary households 0 13 | 87 7 20 | 60 | 13 32 33 | 42 | 25 0 60 8 38 | 46 8 38 a4
>> 40 that enable people to enjoy imaginary experiences
?§ of trips, sporting events, etc., utilizing virtual reality 2010
@ = technology. 9 15 76 6 18 52 24 28 A 42 42 12 3 67 9 30 | 48 12 36 44
[
Q
= 2010
= ; ; ; 0 6 94 29 29 43 0 54 15 31 54 0 44 31 38 31 0 58 52
- Practical use of an indoor environment control
% 42  technology to prevent the outbreak and T 2010
5 propagation of household mites and molds. 3| o |8 ]| 10|45 | 42| 3| 43 10|26|55| 10| 36 | 13|42 |45 0] 45 | 4
o
5 8z Widespread use at urban public facilities of 2007
S gg information systems with a human interface, which 6 18 | 76 | 67 | 27 7 0 82 /\ 21 1 50 | 21 7 52 ar | 4 7 0 72 68
é% é’ 44 can be used by senior citizens and disabled 2008
g£8 ggﬁﬁ'se with the same ease as normal healthy 9 |38 [53]67 |24 9| 0] 81 22 56|19 3| 55 |s8|27|15| 0] 75 | 70
; - .
==y - 2005
g2 Widespread use of a technology capable of 11 | 58 | 31 | 42 |37 |21 ] 0 66 63 | 26 | 11| 0 79 21|37 |42 0 50 65
5 S 47 creating 3-D map images from such materials as
38 numerical maps and photographic images for 2006
g‘lg application in city planning, etc. 29 38 32 45 36 18 0 68 70 15 12 3 80 12 52 36 0 47 65
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Widespread use of new structural materials made | ;| o | 25 | 75 | 33 [ 58 | 8 | o 65 2010 wloealoanl ol s2 lwal7a]1a!l ol sa 57
49 from polymeric fibers, ceramics and other new raw |
materials for application in buildings, bridges, oo
weirs, etc. 21 15 | 35 | 50 | 21 | 67 12 0 58 : E 21 67 12 0 58 15 | 67 18 0 53 56
> _ ) 2005
g Widespread use of a comprehensive database of 1| s 67 | 27 | 53 | 47 0 0 76 26 | 58 | 16 0 59 21 | 63 | 16 0 57 64
g 51 design conditions, such as soil characteristics,
3 geology and weather, to be used in planning and 2007
E designing. 21 38 | 35 | 26 | 56 | 38 6 0 76 29 59 12 0 62 18 | 62 21 0 54 64
o
= 2009
g ] 1] O 25 75 | 45 | 45 9 0 70 18 | 45 | 27 9 48 25 | 50 | 25 0 56 58
3 55 Development of new materials to replace 4—
g reinforced concrete leading to easier field work. 2010
E 21 9 41 | 50 | 24 70 6 0 61 )\ 24 | 48 | 27 0 55 12 | 58 30 0 48 55)
_ ) ) 2005
Widespread use of architectural design systems 1] 12 |24 | 64| 18 |59 | 24| 0 53 29 |47 | 24| 0 59 | 18 | 35 | 47 | 0O 47 53
57 with an improved human interface for designers
through the introduction of artificial intelligence and 2010
virtual reality technologies. 2] 24 | 38 | 38 15 | 62 21 3 51 39 | 39 18 3 64 6 48 | 45 0 42 52
. . 2005
" Widespread use of integrated data (land 1l | 72|17 |53|47| 0] 0 76 63 37| 0| 0 82 |39 |3 |28 | 0 63 73
2 60 ownership, use, transactions, etc.) obtained A
° through GIS (geographical information system) in 2005
S land policy and urban planning. 2| 41 | 41 18 65 26 9 0 80 74 18 9 0 85 41 41 18 0 66 77
=]
c
= Establishment of a wide-area integrated water 2010
g management technique covering rivers, dammed 1] ¢ 17 1 88 | 53 | 47 0 0 76 40 | 33 27 0 63 41 | 47 | 12 0 68 69
2 62  reservoirs, etc., leading to widespread use of
g efficient water resource utilization systems in major ol 18147135176 | 21 3 0 88 L 41 | 32 | 24 3 63 53 | 41 6 0 75 75
2 urban zones.
§ Widespread use of a new joint-use duct systems in 2010
e cities to contain housing cable for wire 11 0 19 1 81 | 36 | 50 7 7 63 ] 25 | 67 8 0 60 31| 69 0 0 65 63
g 63  broadcasting, vacuum garbage collection 015 T
< pipelines, distribution pipelines, and regional 2|12 |35 | 53|30 |42]18] 0] 65 15 |55 24| 6| 48 |36 |48 | 15| 0| ea | 509
heating and cooling pipes. :

100 = >"no




‘Toy win'm% n"n'o

D''N NN 7V NYySwUN

F g
i i i 0 ' 0 ' ' (o [~}
Urbanization and Construction (%) nrrnnim (%) nirwn a win'n my @) e g %) " F
F Zd 2 2
° c b} ac N
g 5) 'E () - a o
5 d S| 2| 8| & | % =& & = g
(= ~< a [a] ~< (o " E E I IS IS IS fc' ~< a " X 5 i g > ] X o]
e xpn dlz| gl d|z| g« Dl ol aldlaoldlz|lgla]sa c| 2| | E|a F
c [ ] | = o - 5 = = S Lo Q c o ~| °1 0 s | £ 3 1 e
a o o o o 8 ~ z
13 139 ~ ~ F
23 2020
258 Practical use of a technology to construct super 1] 6 6 | 8] 6 | 41| 18 | 35 31 0 |18 | 45 | 36 20 8 | 15 | 54 | 23 29 27
2 “; &1 70 high-rise buildings (around 1,000 m tall) with living
é 8 spaces. 2020
o s 2] 21 | 38 41 6 27 36 30 29 3 21 24 52 20 9 6 42 42 23 24
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2000
2005

2005
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2010
2015

2015
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R
2020

26 - Widespread use of electric vehicles that carry
a battery capable of powering a vehicle for 200 Km
after about 15 minutes of rapid charging and are
capable of driving patterns necessary to follow
actual urban traffic flows.

93 | 7

o
o

96

2010

203 - Practical use of apparatuses installed on the
roads and road sides for alerting of potential road
accidents.

92 | 8 0 0

96

2010

205 - Development of automatic instruments to
prevent road accidents.

92 | 8 0 0

96

2011

27 - Widespread use of electric vehicles carrying
fuel cells which have high energy conversion
efficiencies.

86 |14 | O 0

93

2011

202 - Practical use of apparatuses installed in cars
for forewarning of potential road accidents.

69 31| O 0

85

2010

30 - Practical use of heavy-duty freight truck
exhaust clean-up technologies - such as diesel
exhaust catalysts, particulate traps, lean-burn NOx
catalysts and high precision combustion
technology - to reduce the harmful components of
exhaust to 1/10 of present levels.

71|21 | 7 0

84

2010

14 - Widespread use of traffic control system on
road, for optimal control of the flow of traffic based
on identification of vehicles on road by-type,
speed, headway and level of congestion.

64 | 36 | O 0

82

2007

54 - Practical use of an all-weather aircraft takeoff,
landing and automatic taxiing system through
advances in GPS, radar and other non-visual
technologies.

64 |36 | O 0

82

2019

17 - Widespread use of motor vehicles with fuel
efficiencies 30% greater than today’s vehicles
through the introduction of new materials that
increase strength and reduce weight, and
development of element technologies such as one
concerning engine thermal efficiency
improvements.

69 | 15|15 | O

81

2010

51 - Reduction in direct operating cost per
passenger per unit distance to about half the
present levels through more efficient aircraft
production, and cuts in maintenance cost and crew
members.

67 | 17 | 8 8

7

2020
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2005

2005
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2010
2015

2015
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falahit
2020

204 - Development of advanced car simulators for
small cars, trucks and buses that can be installed
in class rooms.

7

(o]

87

/\

2008

10 - Practical use of driving simulators that enable
a learner driver to have a realistic experience in
driving under extreme conditions and being
involved in a traffic accident (realistically simulates
impact or inertia).

43

43

14

68

2010

30 - Practical use of heavy-duty freight truck
exhaust clean-up technologies - such as diesel
exhaust catalysts, particulate traps, lean-burn NOx
catalysts and high precision combustion
technology - to reduce the harmful components of
exhaust to 1/10 of present levels.

43

36

21

66

2010

12 - Widespread use of elastic body and other new
materials in road paving, leading to a reduction in
road traffic noise sufficient to satisfy government
regulation.

38

38

23

63

2010

9 - Practical use of energy storage equipment on
electrically powered trains to accumulate
regenerative energy and reduce the load on
transformer substation at peak time.

33

33

33

58

2015

41 - Practical use of fully automated container
yards of the automatic warehouse type to deal with
labor shortages and increase the cargo handling
capacity.

25

50

25

56

2010

202 - Practical use of apparatuses installed in cars
for forewarning of potential road accidents.

23

54

23

56

2010

17 - Widespread use of motor vehicles with fuel
efficiencies 30% greater than today’'s vehicles
through the introduction of new materials that
increase strength and reduce weight, and
development of element technologies such as one
concerning engine thermal efficiency
improvements.

23

54

23

56

2010

24 - Practical use of a technology to automatically
monitor bridges for operational fatigue through
strain-gauge measurement, ultrasonic testing,
acoustic emission observation, etc.

27

36

36

55

2010

58 - Practical use of intelligent wheelchairs
capable of coping with stairs, escalators, slopes,
etc.

17

67

17

54

2013
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26 - Widespread use of electric vehicles that carry
a battery capable of powering a vehicle for 200 Km
after about 15 minutes of rapid charging and are
capable of driving patterns necessary to follow
actual urban traffic flows.

96

2010

27 - Widespread use of electric vehicles carrying
fuel cells which have high energy conversion
efficiencies.

86

14| 0

93

2011

54 - Practical use of an all-weather aircraft takeoff,
landing and automatic taxiing system through
advances in GPS, radar and other non-visual
technologies.

80

20| O

90

2019

203 - Practical use of apparatuses installed on the
roads and road sides for alerting of potential road
accidents.

7

23| 0

88

2010

205 - Development of automatic instruments to
prevent road accidents.

7

23| 0

88

30 - Practical use of heavy-duty freight truck
exhaust clean-up technologies - such as diesel
exhaust catalysts, particulate traps, lean-burn NOx
catalysts and high precision combustion
technology - to reduce the harmful components of
exhaust to 1/10 of present levels.

71

29| 0

86

2010

53 - Achievement to automation of air traffic
control, through advances in computer technology,
leading to a labor saving of about 50% compared
to the present level.

70

30| 0

85

2018

41 - Practical use of fully automated container
yards of the automatic warehouse type to deal with
labor shortages and increase the cargo handling
capacity.

54

46 | O

i

2010

202 - Practical use of apparatuses installed in cars
for forewarning of potential road accidents.

54

46 | O

1

2010

14 - Widespread use of traffic control system on
road, for optimal control of the flow of traffic based
on identification of vehicles on road by-type,
speed, headway and level of congestion.

50

43 | 7

73

2007
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26 - Widespread use of electric vehicles that carry a
battery capable of powering a vehicle for 200 Km after
about 15 minutes of rapid charging and are capable of
driving patterns necessary to follow actual urban traffic
flows.

96

54

96

82

30 - Practical use of heavy-duty freight truck exhaust
clean-up technologies - such as diesel exhaust catalysts,
particulate traps, lean-burn NOx catalysts and high
precision combustion technology - to reduce the harmful
components of exhaust to 1/10 of present levels.

84

66

86

79

203 - Practical use of apparatuses installed on the roads
and road sides for alerting of potential road accidents.

96

48

88

78

205 - Development of automatic instruments to prevent
road accidents.

96

48

88

78

27 - Widespread use of electric vehicles carrying fuel cells
which have high energy conversion efficiencies.

93

41

93

76

202 - Practical use of apparatuses installed in cars for
forewarning of potential road accidents.

85

56

77

72

54 - Practical use of an all-weather aircraft takeoff, landing
and automatic taxiing system through advances in GPS,
radar and other non-visual technologies.

82

33

90

68

53 - Achievement to automation of air traffic control,
through advances in computer technology, leading to a
labor saving of about 50% compared to the present level.

63

53

85

67

14 - Widespread use of traffic control system on road, for
optimal control of the flow of traffic based on identification
of vehicles on road by-type, speed, headway and level of
congestion.

82

43

73

66

17 - Widespread use of motor vehicles with fuel
efficiencies 30% greater than today’s vehicles through the
introduction of new materials that increase strength and
reduce weight, and development of element technologies
such as one concerning engine thermal efficiency
improvements.

81

56

62

66
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S Practical use of systems that use laser, ultrasonic or 2005
= other technologies to detect people, automobiles and 1] o 23 | 77| 27 | 64 9 0 61 33122 |33 | 11 53 22 | 56 | 22 0 56 57
5 6 other obstacles on railway tracks (including areas
o3 other than crossings), and brake the train 2009
E 2 automatically. 2] 38 | 62 0 31 | 54 8 8 60 25 | 25 | 42 8 48 8 67 | 25 0 48 52
= @
59 2020
gao Practical use of energy storage equipment on|1] O 31 | 69 | 44 | 11 | 44 0 61 | — 33 | 17 | 33 | 17 50 29 | 29 | 43 0 54 55
° 9 electrically powered trains to accumulate regenerative T
© energy and reduce the load on transformer substation 2015
E at peak time. 2] 15 | 85 0 31| 38 | 31 0 58 33 | 33 | 33 0 58 8 42 | 50 0 42 53
2005
Practical use of driving simulators that enable a learner | 1| 0 42 | 58 | 40 | 40 | 20 0 65 10 | 80 | 10 0 53 20 | 40 | 40 0 50 56
10 driver to have a realistic experience in driving under
extreme conditions and being involved in a traffic 2010
accident (realistically simulates impact or inertia). 2|1 21|29 | 50| 36 | 50 | 14 0 64 43 | 43 | 14 0 68 14 | 50 | 36 0 48 60
2010
Widespread use of elastic body and other new 1] 8 31 | 61 | 44 | 33 | 22 0 67 | — 0 50 | 38 | 13 34 33 | 67 0 0 67 56
12  materials in road paving, leading to a reduction in road '
% traffic noise sufficient to satisfy government regulation. || - | oo | &7 | 23 | 46 | 23 | 8 = U | | o | @ 58 al= |l a 55 55
4
2 2006
s Widespread use of traffic control system on road, for 1] 62 8 30 | 46 | 54 0 0 73 15 | 54 | 31 0 50 23 | 69 8 0 60 61
E 14 optimal control of the flow of traffic based on
S identification of vehicles on road by-type, speed, 2007
Z,' headway and level of congestion. 2| 29 | 64 7 64 | 36 0 0 82 14 | 36 | 43 7 43 50 | 43 7 0 73 66
I
s Widespread use of motor vehicles with fuel efficiencies 2015
g 30% greater than today’s vehicles through the 1 17 8 75 67 11 11 11 75 0 25 63 13 28 38 38 25 0 63 55
o 17 introduction of new materials that increase strength
and reduce weight, and development of element 2010
technologies such as one concerning engine thermal 2| 14 7 79 | 69 | 15 | 15 0 81 23 | 54 | 23 0 56 31 | 54 | 15 0 62 66
efficiency improvements.
2009
1] 23 0 77 | 67 | 22 | 11 0 81 11 | 33 | 22 | 33 33 11 | 78 | 11 0 53 56
18 Development of a construction method that can halve
the time required for expressway pavement repairs. 2010
21 7 14 | 79 | 57 | 21 | 21 0 73 ~ 14 | 36 | 36 | 14 41 14 | 57 | 29 0 50 55
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Practical use of a driver support system that receives 2010
and recognizes information necessary for motor 1118 | 18 | 64 | 50 | 40 | 10 | O 73 0 |64 |36 | 0 41 36 | 55 | 9 0 66 60
19  vehicle travel on normal roads and transmits danger
avoidance signals to the on-board control systems of 2010
motor vehicles. 2] 14 | 50 | 36 | 43 | 50 7 0 70 A 8 46 | 46 0 42 7 71 | 21 0 48 53
2010
Practical use of a technology to automatically monitor | 1] 8 0 92 | 57 | 43 0 0 79 17 | 17 | 50 | 17 38 0 40 | 60 0 35 50
24 bridges for operational fatigue through strain-gauge
measurement, ultrasonic testing, acoustic emission 2010
observation, etc. 2] 8 8 85 | 36 | 36 | 18 9 59 [~ 27 | 36 | 36 0 55 27 | 73 0 0 64 59
Widespread use of electric vehicles that carry a battery 2010
capable of powering a vehicle for 200 Km after about 1523627723 0 0 88 ~ ~ 38 | 38 | 238 0 63 |23 0 0 88 80
26 15 minutes of rapid charging and are capable of
E driving patterns necessary to follow actual urban traffic QoL
5 flows. 21 7 29 | 64 | 93 7 0 0 96 /N 21 | 50 | 29 0 54 93 7 0 0 96 82
2
2 2010
i) 1] 8 23 | 69 | 64 | 36 0 0 82 — 9 64 | 27 0 48 73 | 27 0 0 86 72
§ 27 Widespread use of electric vehicles carrying fuel cells
S which have high energy conversion efficiencies. 2011
7] 21 7 21 71 14 7 4 41 14 7
E 86 0 0 93 I~ 3 | 50 0 86 0 0 93 6
k) Practical use of heavy-duty freight truck exhaust clean- 2010
g up technologies - such as diesel exhaust catalysts, 11 9 9 | 88 ]100| O 0 0 100 ] 0 | 57 |29 | 14 36 71129 | 0 0 86 74
30 particulate traps, lean-burn NOx catalysts and high
precision combustion technology - to reduce the 2010
harmful components of exhaust to 1/10 of present 21 7 14 (79| 71 | 21 7 0 84 — 43 | 36 | 21 0 66 71 | 29 0 0 86 79
levels.
2015
1] o 17 | 83 | 57 | 14 | 29 0 71 | — 0 40 | 60 0 35 20 | 60 0 20 50 52
31 Achievement of a 90% recyclability for motor vehicle T
parts and material (scrapped vehicles). 2015
2] 15 | 85 0 46 | 38 | 15 0 69 :E 8 75 | 17 0 50 15 | 69 | 15 0 54 58
2010
Widespread use of permeable road pavement, leading [ 1] 0 27 | 73 1 75 | 25 0 0 88 25 | 50 | 25 0 56 50 | 25 | 25 0 69 71
32 to improvements in the urban environment in ways
such as the recharging of ground water and alleviation 2010
of the “heat island” phenomenon. 2129 | 71 0 46 | 38 | 15 0 69 |> 9 27 | 55 9 36 50 | 25 | 25 0 69 58
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2008
s Practical use of fully automated container yards of the |1]| O 0O |100] 80 | 20 | © 0 90 20 | 20 | 40 | 20 | 40 0 | 60 | 40 | O 40 57
= 471  automatic warehouse type to deal with labor shortages
= and increase the cargo handling capacity. 2010
2 2| 8 23 | 69 | 31 | 46 | 23 0 60 :': 25 | 50 | 25 0 56 54 | 46 0 0 77 64
%
% g Practical use of vessel collision avoidance systems 1l o 0 1001 50 | 50 0 0 50 20 | 40 | 20 | 20 45 20 | 40 | 40 0 50 48
s 'g 43  through advances in detection technologies, i.e. radar, f 2010
S Lo >
8 2 and artificial intelligence technology. 2| 38 | 62 0 50 | 33 | 17 0 71 8 a2 | a2 8 40 8 33 | 58 0 20 50
=}
=]
< 2030
3 Practical use of safe and simple FRP vessel disposal 1 o 0 | 100] 50 | 50 0 0 & 0 50 0 50 25 50 | 50 0 0 75 58
< A5 technology via pulverization, incineration, chemical
= treatment, etc o
i 2] 8 92 0 30 | 60 | 10 0 63 11 | 44 | 44 0 44 20 | 50 | 30 0 53 53
2020
Reduction in direct operating cost per passenger per 1| 9 18 | 73 | 80 0 20 0 85 | — 0 0 80 | 20 20 20 | 40 | 40 0 50 52
51 unit distance to about half the present levels through
more efficient aircraft production, and cuts in 2020
E maintenance cost and crew members. 2| 15 | 85 0 67 | 17 8 8 77 8 67 | 25 0 48 8 54 | 38 0 44 56
[
@
@ 2020
c Achievement to automation of air traffic control, 11 0 9 91 | 60 | 40 0 0 80 25 0 50 | 25 38 25 | 75 0 0 63 60
% 53 through advances in computer technology, leading to a .
*g labor saving of about 50% compared to the present 2018
=3 level. 2]100| O 0 30 | 60 | 10 0 63 11 | 78 | 11 0 53 70 | 30 0 0 85 67
g
s 2021
< Practical use of an all-weather aircraft takeoff, landing 11 0© 9 91 80 0 20 0 85 L — 25 25 25 25 44 0 75 25 0 44 58
54 and automatic taxiing system through advances in 010
GPS, radar and other non-visual technologies. 2| 8 92 0 64 | 36 0 0 82 10 | 20 | 50 | 20 33 80 | 20 0 0 90 68
2012
= 1] o 0 [100] 33 | 50 | 17 0 63 | — 33 | 50 | 17 0 63 40 | 40 | 20 0 65 63
%’ 58 Practical use of intelligent wheelchairs capable of
(@) coping with stairs, escalators, slopes, etc. 2013
2] 23 | 77 0 46 | 46 8 0 71 17 | 67 | 17 0 54 31 | 62 8 0 63 63
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2010
) ) ) 1] 9 73 | 18 | 73 | 27 0 0 86 64 | 27 0 48 64 | 36 0 0 82 72
202 Practical use of apparatuses installed in cars for
forewarning of potential road accidents. oo
2] 8 54 | 38 | 69 | 31 0 0 85 23 | 54 | 23 0 56 54 | 46 0 0 77 72
2010
1] 9 64 | 27 | 64 | 27 9 0 80 9 55 | 36 0 45 64 | 27 9 0 80 68
203 Practical use of apparatuses installed on the roads T
and road sides for alerting of potential road accidents. 2010
5 2] 15 | 54 | 31 | 92 8 0 0 96 15 | 46 | 38 0 48 77 | 23 0 0 88 78
e
o 2008
Development of advanced car simulators for small 1 o 80 | 7025 |75 0 0 63 14 |71 14 0 54 0 11001 0 0 50 55
204 cars, trucks and buses that can be installed in class
rooms 208
’ 2] 15 | 23 | 62| 15 | 69 | 15 0 54 77 | 15 8 0 87 8 62 | 31 0 46 62
2010
1] 10 | 70 | 20 | 90 | 10 0 0 95 — 20 | 40 | 40 0 50 60 | 40 0 0 80 75
205 Development of automatic instruments to prevent road
accidents. 2011
2] 8 38 | 54 | 92 8 0 0 96 15 | 46 | 38 0 48 77 | 23 0 0 88 78
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ANTIN

YIN NPITN WIIA PION 29I MTNIV NN MIPNN HY NIINN MDYNI MIIN 0P M7 M
M MPTN 90N .MPTN 20-22 DXA%PN NN MIPNN I1DIPI MNINRD DIV YNNI .ININIO0)
YD 997 PYHNA VNRNM GOVIV PYINI NPNN KV PRIN NPINNM ,DWTN PN MpNNn ANINRD
99 1179 DDA WNYY DT T IPNWRT AP .DIVA DIYNDY 285 T MPDI WINY NYYl DMIpNnn
9”11 NPITN WIANKY NN PHIN TYNNY DIDII MNINN IHRIWIN 15T TP0 IRRNIN YR DAY TITN
YOPNI DIRNNM ,TPPIPNN MIDI NNTINRI INDAY DINRN 790N HY NODDANN NIPPON .PIRA
PPN MRNA VYN NINY NINL A5HN MITHI MOYNN NYAP HY DIXMIHVMN NN 990N "N
RINTI 7MY ,(DPMI2IN-DN9AN DNPXY DY 221N "MYHNN-1997") 1TINY MRY 110 ,7MIVDIRI 295 TN

JPONY MVP 11T NN VPNIAY

nMinov Yw a>wal urn 1

o'TV' I NNTAN 1.1

D972 V2 .V 97N NPT NPIAPY MOYNN NHAPA YO TP NNV YV 13V NN
PON NVN DAV P L,"NDNO00 NN L7NINI00 PN’ Dnnnn nYanl oinnon
myan Nk mimY nomn (TF) Technology Forecasting — %150 non (1] %aY .n%R o'mnna
NNV HY WIWI NXAN ,0NTNY DN ,MNNONNN N1 DR IRNY IR MYTN NYNNIO0 HY
vy

LORRIMIAN MOYwnn mnna npowy (TA) Technology Assessment — no%iov ndIyn
,N23990 ;127300 %Y NIIWAR MOV NNTA RN .DINWN IR AWTN NV KV ,MpPYMm mIPYNn
MMM YTND Y NINNVIN YN0 NIIYN LTIV DVPNIPI MIWRD DINN MR HYI N7ann
NIV NN MPXNIRI DIVIND

TNY 92YY 1Mannk ornvw Mrona Rvann (foresight) n1mvov neon ,OECD-n Yv naTan »ab
MY 170N ,n7anm 19390 ,N9NO0VN ,YTNN YV (DY 103 Y9I 71721 ,MW 30 TP 5) NMIV-PIR
193990 IR/ 172ANY 2N NOYIN 220D MINVYY NI MIPIRN N0

MOVY 93 YY 1NKN0N MYawn Yv 12Ym muw Nt nbhy ,OECD-n 1% ,ioiviov noayn
.TNY2) NNNA 9322 ,N2°20M 11NN
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NMIVAR YV NINVN NITIN 7Y (V1AM INDRN ININT) MYINNN NYAP NR TTNY 51 TF-n [1] 295
,L1TNN YW A" ARYN DR PIvnY mSwnnd y»oh Nnwy TA-DN DR MY .9"NY mN9T
nYAIno 097 MmNt ,N'N9an 11Nan NIXIN NPYNYNO0 MA NRIPY Y0990 NN DR PInnd
1990 NN LAY AT TN WP DNYVR NRY Dx TA-M TE-0 .nyavnoon Hv nvhy modwn
.17aNa NYNIVN HY NTPAN NITIINT NAMWVN
— "9%o0 nen” pay Technology Forecasting — "n'n%iov »on” pa pnand Yapn oy

-NYMINI MYXYY HYanm Ny ax R “19ov ven” ninn JTechnological Forecasting
NNNN NR D9YTYN NI NITNRI) "INV NON” /191 MNIPY NARND ,MNIN PN NI NPVDIVVD
nNYMR MY'WYW Y9191 ,90Y 1210 ana nn Rin (Forecasting oypna Technology Foresight
NPNN DN ADVYN NWHY MNY MYV ,NPNNI0 DT Man” ,000Mon nia ,"a%7” i
-NIR 7PN NPN” MVWNL 19900 NN KW NPININIAN NR TIRM 19N XMININ MNNIDVN

.Technology Foresight
,TONYN 9Y DOYaVNN DIV DMPYA NNy DoNNnn 0von onnn onrp TA TF-H qona

.71, Anticipatory Thinking, Forward Thinking, Future Studies :1m2

27100 MMIY NYINNANAN NR PRYAY RY YITH 2719100 NvTn PIx Y9531 nnh nHRwN NHRWY)
Q199IRD YPOYN 1IN DV INPNNM 12NN 1ATH THIR NIRY ,NNMION RN PIR NNVY NTnn L[2] 2aH
D) NNY TYV RN 7YIAN .DOTNY DMPDI D3N Y DYLN MMR NNY DNYY PV MIMI
X NPPTRN DV IRTH PAIR DI DNIYA ,PIVN HV AYRN 12702 DAV MNING 1IN RY NYITNN
Aamna

NN 9NN, M DY 9% IWPIY NNV-IIIR DMPNY TN :MIVIVA 119NYVN MNINRD DIY31
DYTNY DXVIDN %Y RHR NP2 200 TNYN HY YVDIPNIVT J9IRT DTPHRNN DR MIVD NTIN
Y NMIANDN DY DMWY

RPVIT PNANY DIMR APR N0 NNV NPDTH ,MNINRD DNV NINNOND 1DWND D Y
MPYNIRG MIVTN MIIPN” NXH P1DY ROR ,N1AIRAD NINYIIVI

,DOTNY DX YV 1RVINIR NRVaND NYn :(National Systems of Innovation — NSI)

%Y DVMON MINA M"Y ANYA PNY MDY ,INIVDIPNTRY DPOY ,NTPR P2 MNYI NPY
.D7217PNN DININN P2 DMIVAR DITNY

nwn NnYwn ,namnd mRYNN DR NY1IPN ,07NYNNn DM Y nmann top-down-n nwi nr

2V NYWTNN DY NIVN HVNN MMM DN ,DNIYTN P NNYY HIwa Mrarnn bottom-up-n
WTN DDA DY MNHYVYN NHILI MNDIYH MPXNRI NINAN "MNIVRY NPXRY RN 7PNDNIV NYITN
120N YV NWNAN 2YN YN I NPRAD NPYWYN IR NPRAD NNV PHNY DIpHa gmwn

YA PANg Hv PRVIYIIRG NPNDNIVI

:([2] 799) nn mIRY (foresight) » 1N 121902 D197 M2WN HYa DIRYN

.(emerging) my xan NN YV NHHI MAN MIVYNY DITYVYNN DIPNN e

1172502 19R) HRINY TOIN/R"N NVIDIVNR TH NV TNM MINAY MINNAN 19900
2001 YN 237 /y 'on "21-0 ARNA NRIPY INONI0-TYTH NN’ N"YTN DY



200
MRS MNAND YV DY0IIMP DNOVY YV IXRIVIRY  NYNMIRD MYVHIM Mpnn mn e
2TNY HNIRIVI MDY (MNIVR)

SV MY MAnNIn L NYORIRIVIAN. MYAVAN DR PIYAY OTI NNV NN MpNn e
.N72nn %Y MaxXIn NYNYIOVA

3% NWIVY NVITTA NNV YTN TRV DR MVIANY 170N NN IPNN MNTY MHYVN
VP2 MORYI NPITIVAR HY Y0NVDD (1T YV YNNI VAN NPNN Y93 171 .07NN MR NWN

.IN2 MYYNN MY HY MPAVNI PNV PTHI NPINNANTN MYIVIND ,TNYY
:DNPRY NVYNNTIN ,MYVIN ,MPHn S» M NInR IR DRI 178,099 Nrnn Mpnn an

Tnrna vva JaTn . (Strengths, Weaknesses, Opportunities and Threats) - SWOT
nnad ooa 0 SWOT-n mn 12w ,(Junna Y9N RN NRI) PIVDIRA NPNN NTIAYa

SWOT-n mino Y waT Dwin NYYI00IRL NPMIAR DINTL 85T PO DIRVIN

NNV "urn nraiTnn 1.2

LVTNY NMNNAND 9371 DNMN NNIAP 1Ip2 DINNNPY Modnn 19YT nuw U
MPTNI MNINRD DNV AYYAIN DYV .DNMHRY 2120 HY IMDVIWR NN MYXNRA
TINRA IPONYI L70-0 NNYN NVIVN YV NAPM MNVIY DIYV?1 HMIN DY) 197 17711 ,Ma
,(1999) NN ,(1999) 79D ,(1998) MMIVDIR ,(1995) NIV ,(1998) NN ,(97-1 Y¥Ia
1996) TIYRN

29 ,TNY MRNN HY MNY NYAYN NMNIVAR YY YT 112 JNIR ;000N N )

,(95) MIVMAI NNV NVLXVAR MTIPR MPIIV INMA 9 DYY .MNY MO’ Mmn 0o
(98) TININ ,(97) MHIVDIR ,(98) TIVT-171 (98)TA9IR

NININ "IY'O .D'NNAIN _7¢ [I'T NIXIAZI NIXITO L]

NANY NYVNVYHN .MIIYN M) YW DINNA ANMAY NX1VNIM VW — NI'0I27I 'YV o
Mm% Yv oM MBYN NY2aPI ,NPNNID0 HY DYINA MYAIT NN ,MNING Nyya
D7191190 DTY MYNY NNNONDT MNY

1919 %957 YV 1YY HYNH ,MVY 790N YV 21DV WINYY NYYI MIPTN 79002 NN Mpnna
("1v72) NN

1977 "pnn v n2Iv 0o 1.3
05NN A% T NYTN 2a%T PORYP 15T 99T 1P YV DD WYY A Pnank n (3] 20 HY

IRPRIVIR MYNNRI NNOOIN IPNNIAP NYT-NNN PVNY GRIWY  'OX77n  '97Th .
YORYPN 285N ,MYNYN MHYYa MRXIN YapH 170 .INNIDV-NPTN NI NN NN
oyamn nrnb IN
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nenIan moIyna ,HYvs 171,000 AYR .DMNNDN TITO IR NPPIN 'AY DNNANND DMLY
mMI902 NN MTINN2 Ypna YORYPN AT 199 ,(MNKN20N MINNanNn %Y MYravwnn)
JUPINPNIN

WVITN :NPPTN YV NP0 MY Yo RN nRt nmyY (Policy Delphi) nirartn 971 o

DR TN DTPY 72 28571 DAY DANNVAN .MITNPY DNM YY R DNYYY Y RIN
MNVA MTAYN SV M2 MITNY ROR DINNPY 2100 PIX IR 110NN .DMTHY

nMNNann %y nyawnvy mvdnn n1dnY pwan R0 (Decision Delphi) nivo7nn 9%T o
VNN RIN MOINNN 29T IMR NXH W TNYN DR RAY 1102 RY (RN I1HYW 10NN .NYNIan
VR LYY NYPINND VRN NIIVIG MUVINAN INY DYAVIND DINOVY DNIRA NNIRNND
mouonn YV MxMY”) DNRINN 'NY1) DIVP MOUYNN Hapn HY 17 7501 Y DVHW)
DTRYN TR0 YY ROR DNYNMIN 00 YY P71 RY DOMIIN MOYYNN-'a9T1 DAaNnYN L("Mavp
27TNVN RIR MNNNIIVD TNYD DR RN PR MUINAN 28T ,Im9%3 .mvdnnn nvap ohoa

S DN,V DPYNIANN DVINN DR I5VN RIN 1YY YAVnY NINaY IR MR NN
Raldlahl

DYTIND YV MNY MIYN Y JI71 MNYVPYN MRENL ,5"N DYTIND NTWHYY P2 Nanann maInb
SOROPN %Y 9Ny D2aIp 0 (PYRIN NINTIN DY) DNWRIN D790 AYTN PO ,NRT 1Y YN
.MYYNN-'99TH AN DAP - MVDIRN PP M0IAN 19HTN 1PN

nIrv Ty 'In't 1.4

muonn Y 9172 1982 YaVN AT NNTY Pon L TE S® nypyn mavnn nnk RN MnNary nnn
.na

RPN NOOVN MNSYTY NPT NTPHRNN "MNAn NNV IR "NYYIP NIYNYIINV” NIR HY NWIN
DYIAIRD DNPIVIPN .DPTNYN DAPIVIP YV MNP 9 HY MY NYAMILVY TP N
219y ,7nhan mYap ,07on MNIn’ MRY 1INva 29355 NIV YV DM 0WNY DONYNN

1998-1 y¥12w “Technology Radar” vjp»19n n13ona) 71a%na anma Tnrna nhvuzmwn My now
R1N 2591 "MNDVYR” 9-1 1IXIPY , 07NNV DINVY 46 HV NNWI NN RXIND NTIPY ([11] "N,
NItYa) TvINN 1YaYON YV DPOYN MMIN 22-n TR DI NMAY ,NVY YD HY MDWYWNN MIT YA
MOVWY YNNI HI HY O INMIINN DR NN TTH 2VIN MDYND NIXIT TR0 HY (MIPRI
193935 N0 93 HY MDWVWNN NR AXPNN OHILI TIY TN 2VIN 12 NI TN HV MIINNN PN
2VIN I NIV YW HIYIN TN TN (11 DMNIVD DINND YV PIVN YHTIA AVNNNA) NN
:R2N 19IR2

EV(j) = [EGDP (i)] * [ZR&D (i)]
2"PNY 1 pOYN INNN YV (%31) nmann X GDP (i)

[ anann 5w (%32) 97 5y arxnn X0 R&D (i)
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J N9N505 M2wN W DNAYY | DINND Y3 YY NwYI DI1>oN

D92PNN 9 ,NYTRNAT DX NN YY DAann "Ya%an TIvn™ HMmannn Pann” Yv DyTINN nNR
MNAMY INNT (TININ KV NIPNA ,0NVY 15) MIRDD NHIYIN AP D?IVIVORN DPNINIVN DINOYN
1111 MpNRn MpYN ,RIN DWINI NI (NPTIVPYRIIPINAVIIRD IRV "1DWR” 71aY) 1)

mMn RY Technology Radar vpr»ian ,»7a%nn 1935510 79w 2" PapIw 295w 18Y MRT NRT DY
NN Y3 %N Nann YV TNYN 87NN YV NTYIRD NYIAPY WINId RY DN ,NYITNY NN
STI2IN2 IpNNN MTOMN P25 MIaNN 12 DAY IMYN Haph NN

T IPNN2 DY .M NPYYN YV 12NN Y079 TOIN NN LPHVIRA D) TIVI AMIT MR HYa apnn
,LNNTY L, D0I0MPN MIIPYNRN NNR .021I01P YW MOIYN YN DIrR mnwvn nenvinovd unn
13 1990 NINR NP L,PHVR AP NYNIVN HY NPDOVPIORD NR DITTIND DIVMP 13 1HH
LPHVIRA NHNIVN MMM HY NPHIDIAN NR DPTMIRD DIIVMP

NIIYNN HY IPNN 12X YY YN NYIAN N2 DPNDN RHR ,IPPINIA NTRA HHI RY PHVIRN IpnnD Dy
YR D2 .DYNPINM D709 ,DYNDX ,DPYNOVNAN MTON HY DWINYH  NM»YYN NToINn
SV POM PIM NNTP2 DYAN RYVYYN IPNNI NYMIRD NN YY W Ipnn ORI IV
.N5wnnn

N70N2 190NN VIS NPNDX MY NIY MNMTYY YNNI DT ,(1995) 102N NPNN IPNNa
DDA HYY NPNN POHNIN DR 1PVNY MNYI NRY 1NN L(D7NNIO0 DNMINN151 1Y9%0Y) DN 15
MYWYI VIMY PN TP ,NPAIRAD MINMTY I HIVDINY ,TID1-1) ) TIYPRL D) TNy Map
Ny DANY DNINHA DNIVT TDIA NPT HY NI MINNON PN, NIMPR

MYITA MY Pana and MRS DNy Ny i foresight-n vpo ,TI91-17 HV NIPNa
MANNYN TITY PN ,NMNS TR DY) N0P NRT PV YT NIMDMTY NYPAPY NINIRDN NIIVTVORD
YANYN 071732 DOYNIN DY MIVRI 197 ,09PTN D01 , 1T ,DIDINA ;MY MII0NA D1I1T1 Nam
2992 YTNRN YW TRN MVPR NN PPN ,NIAND MY HI2 IINPR NWN 1YY DIVIRY HIp NYT
JOIIVPRM MNP MPYXNRI NDXN

niTnY? n'nwnd (Strateqic Intelligence) SI-1 TA, TE 1.5

JNYTN YV DMVYAN DYTIND DR DNNT MIINRD DIV NN 9N NP1TN MmN (8] 195
DAMIR ,IPNN MTON ,NPVYN DANYN JNIY) "MIVTN MIIWPN” YV NPMPTIY 791 01ON DN
9192 7233 TNX) NINWN NN INIVTNN PYHNN YV 120 .M VP TR NN R (191 DPVNS
D227IX NPPTNN-PP (TIVY DNWA DINTIN P PXPRIVIRI NNPN YV MYTN MR MNn-Pa
LJPVYN NPMIPN MMV AYWNN MTIVN) DIPNY HW ST 99N 790N Y DMmNYs NR DRNY
MAP»PNN ,MNY M1TN PI MINND D930 19 10 (191 D070 DNIR DTV NNAIR 00D
MINYNN YV NPDVPARN NR DTIND NPTNN PP Y PNYA 92,970 MNP KV NP
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MNVPN Y32 TNIYNI ,NVIVE NPWN APR NYR DIRINI NPITH NPIAP .NIYIO0Y YTNI NONYWNNI
"1 MY (D0923N) D2ARYN NRYPNY

5v NIYNY TN DNNN L,DA0N DY 12YD MNYYa Hv eRIvar oy T ,TA TF Sv oHon
NYNYR SV PIYY NN 9”NN NPT NPPINd nnwn annn (SI) “Strategic Intelligence”
Yw DM nHaph Twna nrr (bottom-up nwn) Dwn DAINann oapnwn pa (networking)

.(top-down) "n%pn5n” movnn

11719995 19182 NN 1125 TA- TF 105 009 H» 1oan 518015 qwRa APITa AN PR L[8] *aY
251910 WINY MWYWYY N PTRIN N Y110 91000 HY 19I9I-N7aNN VPHNIRNY Y0V IMH
.MNTD MPNIVN YV IWARD 933 and Pana

qwnnn }'7and ur'n 1.6

NYN” YV MIAIN MNAY DNNIN NPNN AIPNNY PAD PR ,1PNN TWR NOPNIN PNNTINND RN
N2°UNY MYTIN NNAY DWIRY INY TOAND .NDNOVN HY — DMNVYRY — NYINTIAY YaNa "nnTp
NTPINN NAVNN WITPAY PYINN PINN TNPN 19IRA .ANNN MPPAY 9ayn YR 111200 ,NNIvIVOR
21PWY ,ANY MYV 19IRA AT DY AT IVPNY DNY DAIDNN DVIR TTIYN RIN .NNOA-PIR TNYY Ny
Ma%WN MAaxy i Y RN XTI P2 MNTPND YV NamMwN AvIND Y9N nrahn nnIvar
JINNI00N MMNNNN Y121 MNHYN NrHHY

MWYN NR IRN WA (NIna FUTUR vpnia 1339) 1999 mivwa 19nnw ,0owTn Nn Mpnn
— YN NPV HHINNN DY ,2”71IR2 D) WIIN I2TN .TNYN NP 27 TIY YA Jwnnn Prand Nern
NPT VPNI” 9] 28 JVNNNY PRI PHINY ,NNAN NIPNKIOV NPT HY DPNAPN TVPNIAN 2PN
S0 19 PRY POIN Awynd Rin nHNIn

LN 07072 ,19%) 9p°0-an7 a%T IpD 1093 900 MY PRNRI NYINNIY INRY 1IXY MR
PN NWNI NPW 5N 900 NIV D NRIPY (NN 192) DINN DIPO MATY L(N9IN ,INRMTP
mouonn -a%7) NIYTM NNY NNONNI 191N (VNN 2.1 PO IRINNN) IVODIRN 29N 2aTH
D) %7 MIP0 YRIY RY NINY MDON VHONN M7 NNIVR MPTN .(N9an-'Y35) abT oy 1Ywa

N2 YR MPTNA MPNN PYHIN 95T HY MY naonn R 1710121 1wTnn foresight-n noon

D22IN1 D121IN NADIAY 19201 .0ITVI’R ANT VINY PN ,7N28D HY MNHNM MaT MIIonY nnan
6] Mpnn nMmphY 10N 900 NIV YV NIVN NIRNN 1IIPVIV MIPTN 17-2 NN Mpnn Hy

NINN1) NN'TAA DNNX TN Ygnn .2

NMVOINA N'AI712D0 NIl it'n 2.1

IRINR PTNN TIVN .1YIYIN TIVM PTNN TIVN :DTIVN 2 7Y NPIPI IVDIRA NPNNIIVN NPYITN
2TVYN 9711 HY KRINR 1HIYIN TIVN IMINN-DITVY YT 1PN HY
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YIND TIVN PN PYRIN 2DV .NTON-NMINON ,INY NPNVY NPPTNI TR IMT 80-N NI N NNN
,LP0PORIIPN N0 "NYTNY NPANIOV”A N2NNY NYION DI MAINR NYHTR MITH 19972
21N MPNN TNPN TN IRT RY 10T IMRA /19) DWTN DAININ

0 71 9 owY L(NSI) DMIRY MIVTN NIIPNY DD ,NPNIRY NN NN TIND I7aN0 19972
VY YTN P2 PITN AV 9INPYH N%1ONa HYMIN 19991 1998 MIW31 MVOIR MaHT”

729 »1Y WY MaYT” 9po .DaTYINN DMYYN Nn'na R0 NSI Yoa yan

DYARYN MDY MITH I 197 193 MITNA *a5TN 127 MVDIRD 2AYTH P2 'MYNYN Y710 0rp
,IPINAN NN YWANY YT 29571 WNNVWA A7ININ 17 ,2"NAR NI ,NNNIVN NN NIRYNIN
1oNNN DR AWVIYY M SV MNIMIN NN ,D0YRAN DIPNY YY JN%Y NIWTIND INNIRN DR 1979
JVRIN

N2 NR¥NI NPR IR MWIvN 1935 noHYa RN ,NMVDIR NI MV NPTR NIRRT NMYH
9127 RN MYIRAN NNV WANY I NYWN 2aYTH TNYNA APIPT PR MYINN NPYNYIO0N
JINR MINMIaN MTN YV 25T MpNn MRXINL YNNYnY

,7139NY 9WPNa) DPON MNIN’ 1Y YV DNV 71V MNNMY DMIHN INRY MVP N1PTHY 23WN ,NRT DY
JIMORIN MIVTNY 1210 NNPNS NTRY NPY (XY IPRNR ,MINPN ,9™N

MO MIPTN PV AT TN YY MIYY Inra 120N TITH RIN 2AYT 90 DRN NYRWA Mvadnn Ann
.D00NY DNNIN MNP YV MIRITOL WANWYWAD 95T HYY INNY 19N PHIVDINY TINN

W NPNNMIND NR Y¥1Y 73 ,"DDYAY” HY DNYAVN NR PIINY T3 89T NV NR 19T 1MIVDINA
mvonn "Yapn QINY *"p NNYINN 200 Y MW YAvnY 13 - 1YY ,IWARN Y30 D17 DIWIR
JWaRD Y97 oaan

:DINRA 1729 MVDIRD NONN IPNN P2 07IPYN DYTANN 19ND

JMA2IN-"N7aN 2497 Y pHWIN MINNIvN AT .MV P pOY RY Ipnnn e

MNTPNNY YA MORY 1HYRVYI RY .DMWPH AP IRVIPNIR HPA 7170 MNNI00N 9YTh e
50 DI MM’ MHYRNY NIVDIR MDY TYRI RHR ,NINNIDV HV VNN MTYINDY
JP9YNAD MYV

JINIRNN NN INR WIM DY D220 NPIIR HHI YT e
ANV TYPNRN PVWIN INT MOONN HY YT Ny RHR YORYP 1a%TY RY M) abTh e
INY 1P RIN JI2 .INY PYIN TYVRN NPNIAN NMNNONA HY 1YIWN MVHNN NIINY
.bottom-up nwn?
DOWIN NNRIV) MMDNI0N 285TH MY NP DRNND HTIND RIN MOIND-95TY VHMN NIVDIRA
mManh ROR DWTN 0PNV DNOVY NINY RY NN NI0NNY PN ,0N7an-"main ,qon 95T "y

19-95 DWAVIN DR NYR DMLY .92 THYN 1YWY MIVDIR MYY DNIY MNNIN DNV NR
, 00N DIYTN YV DINNRNN MOUYNNN T HY Ny ROR ,0”NN1001 079350 minnann 'pin "y
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-9%72 NOR DN YV DMANNYN .0NYY DYTNNM DWYNM ,DODIDNN NN T YY) ;DI
JTONYn NYYY” POnnn phn RN Moonnn

YVMANa ,IoYys mMuonnn cvapn YY MY N2OVN DR NMN DTIAYD MNP MORYA N1dN
Wapn SV NNIVN N2OVN DR PHRN PYRIN 2201 DINYRYD MY M0 NYTNY MNNnanna
370 MR IR MYYY Modnn

19N DNOIYN DR NMIYY DN, DMINNM DAY YW DRYMTNY DY DNMIYN DN WD 1102
INNNM MNNANN YV MIRY M) WINNY 9137 721 VNN YV DNDN ND INAY VY T ININIR
JUNYWNN NITH W12 DD WNRYI M1 MIRNIND

DIPNI MYYNNN *HapNn) DANNWNRN 25703 P31 RY YORYPN 2a5TNN Y721 MVHNN-aYTY 185 VN
ROR 11277 19IR2 WYY IR MIRXIND M MORYA MDA (TPNIPYN 1WA D) ROR (DNID100

PHIN DR MYINNN M0 MIVPN MVINNL DANYND DNMM MUNN Hapn Hv meap "y
MYRYD NIDNA ANNYAY DI ,IN11 MAIWND MYYNNI DANYNN ,"DNTI"N DNMND NYINN
.DVDYINI GNNYAY DX INY "DNVPN DNNIND

ROR DWTN DYPIRAN DNV DNOVY MMY MR RY 1I0DIRA MNYNOVN 95TH NIVN NN
DIYP VY PTNI) MRIAN DIVA 15-2 922105 921N NIVDIR DRIV MNNNM DNVYN NR INRY
WPIY (DPORYP) 29T PO HY MM MPIN MNP INTP IPOY .CINIR-)NIIN DIV IR 19I5
350 292 DTPN PO ,DNIRNN DINNIN YW MNWI NIR ,NPRNY MNIN PIYIY 172 MINR MI*TNa
mpnn YW Y115 MmN ,NNdRN SRRIVIS MHYI DNVWN Y MINYRIT MNYIND Haph 1o onmin
DV’ DNYY DVINOHR NYIARY MNIN MmN ,D00IX PO ,IV0IRA 1YIYIN YV MVHIm
.0»7NYy

V) DNAY DNLYN DR PIRD DMMIN 350 1Wpanm 12 Mna NORY 0 abTn YV “DaR 1120”
JANNWYWN DIRAN NYRVYA 7220 W1 TN AYR DINVYWA INYXRD MDY |22 TAYN DN NMVDIRD
D719 NN HWNN M LPOYN NN L,YTIN MMINNN DINMN 1127 Yo J0a

MY%RWN NION ,0NMN MXIAP HY WIT DWVIN ,mMYYnnn-'abTa nnamn “bottom-up”-n nwrni 2aH
XY NPIN NINAIY 0PNV DNVYA -7 TNR 93 MY .MNYI NPYY DDA MRNIND MM
INNYYN (DTN XYM DPNYVAN DN ,NPVYN OWIR ,D7IYTR) MVSNN 'Yapn 0nnmn 10-20 Hv
15 T2 2xNY IWRI DINN Y92 (MNAX NMINNANN) MM 40-2 MDA ANN ATIAYN MNP HV
MNNVA DR ,IMINA MNAY 30T DMNND ,DINN Y531 NP2 DIMPYNN DVIN NN 7Y MY
DYVDYIAN IWVPANN (DINM DINN I3) MIMANN 40-N NNR Y3 MY .NYHRRIVION MIN*VIANN
VINNIN M0 MDYND ,INVINN DTN ,RYVNI DAYY 980N YT :MYRY 7900 Yy Wwnh
NR D9MPN DN DR %Y WPANA DN 12 NI OMIR-NIAN DIV YY) DY ,1IVDINA
DYYRNND DR 0N (WRIN MINAY NNWI TINN) NP1TN OPINR 1PN R IR NI NIMNNANN
SINND NMNNANNN YW wIinmn Nnvand

LJUYTRN 0PN Y 1M nYwNNn 7Y 10 rTnY NHXIND Wanl nMIvDIRA NN pnn 2] ab
([5 ,4 ,2] :MMPN) .PNSWNND NPNIDNIVA NPITN MDY DD MYNYN IR MRXINM

1172502 19R) HRINY TOIN/R"N NVIDIVNR TH NV TNM MINAY MINNAN 19900
2001 YN 237 /y 'on "21-0 ARNA NRIPY INONI0-TYTH NN’ N"YTN DY



206

D'TAYA 11713000 UT'ND LR'ND 2.2

nMRYN nxvnn L(IVA) nominn »»Ind mmadn mTavn nTprRh 2" 11999 1oNNna yRIa vPNIAN

JVTIVN NPYVYNN YW PRITHM MIVIVOR IpnnY r1avn Tonn ,(NUTEK) %501 sm»rwyn minvab
NN DYNDX DN ,MIIN DY AV NPV PRI ,DTIV NOWNN Y 1PN 1mIN vPNIaN
D790 DINIYN

DYy MAaXTy MOV JITH MY 127 ,0709811 MIAN2 TNY-NIMIND NWVAN DR PINY Inn 170NN
LIPDTN NPIARY MW YIRY RPNT IRY 700 INRIND TYN LNYTIVI MYTRNM NNRY HRIRIVIO
YW 101N .MOYYNN NYaP 1HNNY IV 1T N2YVN TNYY 1NN PTIVA 28D HHIY MIab ROR
JTNYY onnh o9 MR YaR ,TNYN NR 19N 009127 RY 1INIRY (7N VPNIAN

017 .NNVM22 PV ,MINR MITHI NN MIPNN YV DNPYM PN TR0 KY NN VPNIAN
AR 130 9”ND L,WR 153 TNR 991 ,NYRD D919 8 M .o nmin vH1a HY Nvwa VIPIY vhMn
DYNT DUPNIAN DNPYN NR NN DYI9 NR DWPR IRV PAY 00 DTV " NN om»ya
PO ROR 0PNV DNVY DD HY RY NNYWYI DDION NIY DMNNA NN .MINR M2
,N2MPa 0MIIN NRTY L"Nan nonwn” 1nd DRV 00919 19921 125 .DYTNYN D9I8N NYRY
JRTnd Prn” iR "omaw nrwyn”

702 MRN NNI — DD D27 DPVIR IANNYN DAY DIWIAN MTYI , 071100 YY 17W 197Y D'YIa90
NI ,2000 PINA DPPNNY DION DI BN WRINND .99 IR NHNN D90 NTAY .Hon

.2000 MY 79NN1 NIDINNN DWIAN NITOI MNY MIIDNA
,0°9190 99 172 1999 27AR1 .DYANAD DIRWIIL IPOYY MTYI-NN NNpR ,TNRY DRNN2 ,ND DYIaN

MNIN %Y 1OLINN DVIONN .0 TNY DYV1oN AYa1IR (FOA) *awn nINY2an Ipnnn Jomn Y1oa

LTIV MNAXN MNNNANAN YAIRY PINI MNY

MIYM M1 1PN VITVI’RA D12 MVIV INDNA 15V 9321 ,TRN AMNS NNRA HNN VPO
WNRYY DMNR 2000 PINI INDNOY DIRINDNIYI ,TVNNN_TYONI ITHN VP90 .DPNYND HIn
VPN INT ,IRYA P2 .7°T72R32 1HIVIM NIANN MNNANA HY DYNDX DNPT TIPYY AN NTIPI
TNY-NINIM NP HY MOX0Y PPN TNIRD MYTNINM AMNEY YRRV YY1 MNPND MOY
DN M7ana

19N 34 AN DD TY VPNIAN MDY OTIVA NPNN VPTG HY Y1XPNN 9NN DR PIThY 1wn
:R2N 19IR2 PHONNN PRNN (M"Y PN -162) NPTV MNP

17M - VIVOR IPNNY TONN
10M - NUTEK
™M - 772w nHwNN
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N'221122 WUTN UT'N ygnn 2.3

2000 720IRA DYNENY mRA L‘Norway 20307 pwa vp1a 1733 nHvnn nne 19981
mMXaP 40"y ,0IN2 DNMINN 4-2 DPPHN DYVION 20 12 PYRIN 29V 10225 W HHI VPN
TIIRY ,TPNIAN M7 MAIN 97,1999 MYINDN ,7R1Y1I%) (DN DIMINNA .NYTIVN-)A NTAY
LJINRNIND NTIAY NXIAP Y D7) DXVIDN VI 99D wn 2YVN .DYVIPINT DNNRY 1NN

LIMNRN NN MTPHNN PN

nnaa FUTUR vine 2.4

NN TNXY ,MIVIVOR NORIT” MY¥NRA TNYY PN nraab ond” 00 FUTUR vps naovn
nY93%5 NPNAN M0 ,WIPA-NNNON ,NNNIN 11NaNn MYap ,N%I00 1PNan MmNy’ monn
VY NNRYL(MINR MITNY 1IN 2957 PO YV MKRXIN) DTIP YT 25N VPNIAN "IN
17 VIDY AW VPMIAN LIPYYINA PN LYTNL LVIYNI MYYNN OYapn MY YT RN

[10] VP”9N INR IRT — VITVIR]

nnN'o .3

NYN NR N'0anY 17011 ,7121911007 9”11 N1IYTN NYAPA YPOY 1TV N0 HY 127YM NN
17 YW YNNI WanI NN Y TITL.0PYNN MPR NPWH 2933 VIV AWVIITH INYNI0M YT
%Y MYAVNT ,PNDIIVY YTNRI NMINNANIN MYAVIND ,TNYY TVPI MARYI MMNIVAR HY 0ONVDID

.NN2 MYSNM MNYa
NPSYNAD NNV PNRNY NIIN NN NIPR NDNIV NPITHY JI2 NIIAY YN MPTN 190N

mMNYI ,077NY 0298 ,NYa PIng Y v Nk :(NSI)  "nymirg miwTn maivn” 1Y RHR

%Y DVMON MM’ DT "DAPNY” PA ANIYE Y MAVY ,IRIVDINTRI DPOY ,PNTPR 12
bottom-up-n nw» NYHYYN DPNYYNN DM HY NN top-down-n NYW) NR .DYIVAR DITNY
HVNN MM N ,0NIYTN P2 DYV HINYYWI NIAIRNN

735 DR IPNN MPNN TNIRY DIV DRYNDY 18%T 1IP0I YDIVIR VINY IVYI M7 MITNa
mna L, nYvRp NYNYNOV NNT L, DMMN Y18 ,0°00N) MINR MYY DY 1%wNa oRY rTyva
VPIV (1998) MPONY WIN 45T IpPNN RIN MIIMIPYNN MRNNTI NNR (TP Nroansy vy SWOT
N MVDIRN VPNIA WITH .PNIaN->Ma7n 97”7 oy 1YV "MuHnn-1a%7” Hv VYA ,MIVDIRA
9972 MYTN NNV NPNY TINL) PPORNY NTAN VY 102V NNV MINNN NNT HY
.02V D772 MVYNN 'YaPN HY NN MANNYN YY1 ,CORYPN

— NMAYTY NIT RIN,NVPOTNY (NINR NVIVWA DRI 99T NVYYWA DR) NPNN IRXNNN 72PN VN 25V
2V MNP 29 HY MNY NYNYIVY TP 1NN RN MYV NNR .ANN2 MOYNN YY MY’ Yawnn
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L0701 MM’ PNIRD PNYVa ;Y95 Hwivh MmN YY DY DN DONPNNN DNV
(719302 NXMIRY NTNPN TP NVYY NNMRT 29 NMwNY) /1) ,1'nian mYap

N9190 N2 (TF) 119190 NN L(NO1PR 977»3) MNINRD DV NNNANND NWAN 'A%

A1 nwna .nveIb onwn anann (SI) “Strategic Intelligence™  %Yw navynY ommn (TA)
bottom- nw») Dwn DINann "oApnY”n 1a (networking) nywp Pnn navn a”mnn neen
n»a% TA-Y TF S5 poin 9119 npyta anom pr .(top-down) "nHynhn” mobnno 1a (up
WVINYY MYYY NP PININ ,INY 91T N IYNI0N YV 1HI-MIANN VPANIRNY HII NN
NNN MIPIIN HY MDWVWNIA NIINN NI LI NI .MPNRTH MPAIIVN KV TWARD HII aNT PN 257VN

DARYN YV ARYPN 27NN AT PHIN ONAPN IR TNYY TN ANYAI R ,TUNNM XRT PHIND
.07 0”0

nnipn

1. V. Coates, “Technology Forecasting and Assessment in the U.S.: Statistics
and Prospects”, Future Research Quarterly, Fall 1999, Vol. 15, No. 3, p.5.
G. Tichy, “Technology Assessment and Technology Forecasting in Austria”, Futures 2.
Research Quarterly, Fall 1999, Vol. 15, No. 3, p. 27.
3. Rauch W. “The Decision Delphi”, Tech. Forecasting & Soc.Change,15, 159-169,
1979.
4. ITA project “Delphi-Austria”,
http://www.oeaw.ac.at/ita/ebened/e2-2e04.htm
5. H. H. Torgersen and W. Peissl, “The Austrian Technology Foresight”,
http://www.tekno.dk/europta/Cases/AustrianForesight.htm
P. Gavigan and F. Scapolo, “A Comparison of National Foresight Exercises”, Foresight 6.
Vol. 01, No. 06, p. 495-517, Dec.1999.
“The Foresighted Society” — Swedish Technology Foresight — A Synthesis 7
Report from the Swedish TF Project, 2000.
S. Kuhlmann, “Distributed Intelligence: Combining Evaluation, Foresight and .8
Technology Assessment”, The IPTS Report, Dec. 1999, p.16-22.
Technology Foresight in Sweden 9
www.tekniskframsyn.nu/summary/summary.html
www.futur.de .10

“Technology Radar”, Dutch Ministry of Foreign Affairs, March 1998 .11
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[6] nNN2) NI'TA2 DNNX IT'N NN

Country Reference Acromym Method Direct link Time
S&T policy horizon
{years)
UK Office of Science and UK95a Panels YES 1020
Technology — Partnership for
Prograss, 1995 (14 volumes)
Italy First Report on MNational 196 Panel MO 10
priorities of Industrial Research & KTC
— Fondazione Rosselli, 1996
Garmany Delphi, 1998 Das Dealphi YES 30
France Ministry of Economics Finance Fas Panel YES 510
and Industry — Key Technologies, & KTC
1995
usa White House Office of Science uUsgasa KTC YES 10=20
& Technology Policy, Critical
Technologies, 1995
Japan Sclence and Technology JaT Delphi YES 30
Agency and NISTEP Delphi,
1997
Metherlands Ministry of Economic Affairs NL38 Panels YES 10
= Tachnology Radar, 1998
Austria Delphi 1998 — Ministry of AS8 Delphi YES 15
Science and Transport =
Institute of Technology
Asszessmant of the Austrian
Acadermy of Sclence
Usa George Washington University usas Delphi MO 10
Delphi = Survey, 1996
MNeaw Ministry of Research, Science NZ98 Scenarios YES 15
Zealand and Technology, 1988
Australia Australian, Science, Technology AUST Scenarios YES 15
and Enginsering Council, 1998
Ireland Irish Council for Sclence, IR98 Panels YES 15
Technology and Innovation,
Forfas, 1998
France Strategic Technologies Fa9 Panels YES 5=10
Obzervatory — from the French (to be & KTC
Department of Industry — Key finalized)
Technologies, 2005
UsA Mew Forces at Work = Industry usas KTC YES 5=10
wiews critical technologies -
Office of Science Technology
Policy, RAND Critical
Technologies Institute
Ialy Second Report on Mational 199 Panels YES
Priorities for Industrial Research (to be KTC
= Fondazione Rosselli, 1999 finalized)
Spain First Report on Industrial E99 Delphi YES 15
Technological Foresight
Hungary Hungarian Technology H99 Delphi & YES 15
Foresight Programime Panels
Swaden Technology Forasight SwWaa Panels YES 10=20
in Swedan (to be
finalized)
South National research and SA98 SWOT YES 10=20
Africa Technology Foresight Project Scenarios
[NRFT)
UK UK Foresight Programme UKags Panels YES 10=20
(to be
finalized

1171902 10RI HRINY TOIN/R’N NVOILNR T'H N2IDNI0 NINNT MDY MINNIAN 199300
-210 ARNA NRIPY N2IYNIV-NYTA NN :N"TH DY

2000 IOPIR

/vy 'on



2

International Vision Priority Specific Participation
comparison building satting follow-up mechanism
actions
Benchmarking Sectoral All actors Yas — very Panels, expert
scenaros - axtenshe survay, conferences
infrastructure
Establish No Industrial Mo Panels,
international Ra&D consultations
state-of-the-art
Meed for Megatrends General S&T Yes Expert survey
co-operation
Benchmarking Na Industrial S&T - RAD prog. Panels
public & private Information
campalgn
Benchmarking Na Federal RAD Mo
MNeed for Societal General S&T Mo Expert survey
eo-operation snap-zhot
images
Consolidated key No Firm-research Mo Interviews
technology list institute
cooperation
SWOoT Megatrends Leadership Yeas in Expert survey
opportunities some fialds
Indicate lead No Mo Expert survey
country
Implicit National SA&T funding Yes — planmed Very broad
throughout scenarios pricrities cansultation, panals
SWOoT Sectoral Cross-policy Mo Very broad
scenarios pricritization consultation, panals
of S&T
Implicit Sectoral All actors = S&T, Yas Panels, consultation
throughout scenarios infrastructure workshops
Benchmarking No Industrial S&T = 7 Panels cross-
public & private imteraction
Benchmarking No Federal R&D Mo Interviews
Industrial R&D ? Panals consultation
Industrial R&D ? Expart survey
Benchmarking Seactoral Geaneral S&T Expearts survay
scenarios Panels
Panals
SWOT General S&T SWOT analysis
Experts consultation
Beanchmarking Sactoral
scenarios
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