8. Environment field

8.1. Overview

For this survey, the environment field was divided into 55 topics in Areas 1 through 7.

When we were preparing questions, there was a very strong possibility that the Kyoto Protocol come
into force, and partly because of that, Area 1 became "global environment (focus on global warming)," with
guestions regarding the global environment mainly concerning climate change. Area 2 is "urban
environment," based on the awareness that urban environmental issues will become increasingly important.
Area 3, "focus on identification and mitigation of ecological effects (including soil and water)," reflects
international recognition of the importance of maintaining biodiversity. Area 4 is "environmental economic
index," a rapidly developing area. Area 5 covers "lifestyle based on environment,” which will be an
important element in solving environmental issues. Although Area 6, "environmental disasters (urban and
community security—science and technology for disaster minimization and prevention),” only has three
survey questions, it combines the environment and disaster management. Finally, Area 7 covers "water
resources (water cycle research and water resources management),” an area of increasing international
importance.

First, we would like to address the environmental expertise of the respondents. Only 8.7 percent of
respondents claimed a high degree in the environment field, versus an average of 15 percent in other fields.
Throughout the field, from Area 1 through Area 7, on average a high percentage of respondents evaluated
themselves as having a low degree of expertise. In Area 7, environmental disasters, in particular, more
respondents than in other fields described their expertise as low.

The question of how to assess this characteristic of the respondents is one that requires considerable
debate. Similar issues probably exist outside the environment field, but a particular characteristic of the
environment field is that the general media cover environmental issues, and people with a low level of
expertise predictably have a strong tendency to accept this media coverage uncritically. The responses must
therefore be taken as having a certain kind of bias.

Another characteristic of the environment field is that it is necessary to create topics that have a low
possibility of realization. More precisely, this refers to the disposal of carbon dioxide in the ocean. "03
Formation of international consensus on the CO, disposal in the deep-sea below 3,000m." is the topic in
question. One-third of those responding answered that this will never be realized. For those who answered
the question negatively, questions regarding the necessity of government involvement or effective measures
that should be taken by government in Japan lost any meaning. In the lifestyle and the environment area as
well, almost 30 percent responded negatively to the possibility of realizing "40 Energy consumption per
capita in Japan reduces by half.”

With this situation in mind, how are we to read the results for times of technological realization and
social application, or importance to Japan in the environment field?

What tendencies do the responses of those with somewhat low expertise show? In general, they tend
to appear rather pessimistic about technology and optimistic about times of social application. The
responses this time displayed this perspective, but there was not a particularly large difference between the
responses of experts and responses that included a large number from those claiming a low degree of
expertise. If we must note the categories in which large differences were found, there appeared to be many
places where gaps exist between experts and general respondents on whether tightened and new regulations
are effective measures towards social application. In some cases, experts strongly asserted the need for
tightened and new regulation, while in other cases they judged other methods effective, so there was no
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regular tendency. Because of the low number of experts, however, further examination is needed to
determine whether this is statistically significant.

Regarding the adequacy of individual questions on time of technological realization and time of
social application, we will leave that to the descriptions of each area. Checking those items where my own
opinion differs relatively largely from the response, however, | was left with the sense that they tend to be
those that are more important internationally than to Japan. For example, for the topics "43: Technology for
the early detection of and response to large-scale forest fires around the world" and "55: Social consensus
building on the process for avoiding water conflicts associated with development," a majority of responses
answered that their importance to Japan is low, but | wish that the questions had been interpreted as
whether Japanese science and technology can make a contribution to the world rather than whether such
things are likely to occur in Japan.

Another characteristic of environmental issues is that there are shared global topics such as those
related to climate change, and there are topics specific to individual countries. Japan's environmental
problems began with Minamata disease and other pollution issues. Looking around the world, this is an
anomaly. In addition, the social systems that adopted the world's strictest—arguably excessive—safety
measures against BSE and the public's sense of risk that demanded those measures further point out Japan's
idiosyncratic character.

Considered in this way, discussion of the results of this Delphi analysis in terms of international
competitiveness may not necessarily be appropriate. Instead, it may be essential to consider the mission of
the environment field of science and technology, including responses to the idiosyncrasies of Japanese
society.

Based on points such as those above, | will consider the results of the current questionnaire. The
category of degree of importance to Japan is one that draws much attention. The highest score was that of
"45: Technology for forecasting abnormal weather disasters resulting from climate change.” This suggests
the necessity not just of predicting climate change, but also of studying it from the perspective of how it
can cause disasters. In other words, it asserts the need for continued analysis not just of an environmental
issue, but also of how that issue affects human activity. This point is extremely easy to agree with, and can
be considered something that transcends high or low levels of expertise.

In second place was "34: Technology for predicting and assessing global depletion of the resources
that area used in Japan.” This evaluation of degree of importance is also easy to agree with. Indeed, there is
a high possibility that a lack of expertise in the environment led to a balanced response. In order for a
resource-poor country such as Japan to survive, it must import resources from around the world. Lack of
security on this point therefore is probably seen as dangerous.

In third place was the topic "40: Energy consumption per capita in Japan reduces by half." This is
meant as a combination with the second-place topic of resources.

On the other hand, topics for which the degree of importance index was relatively low include "12:
Widespread use of technology for the active control of urban noise and vibration to conform to
environmental standards,” "30: Technology for efficient revegetation in deserts," and "48: Groundwater
observation from satellites (improvement of spatial accuracy from a few hundreds to a few kilometers)." As
discussed above, the latter two are probably distorted by the idea of degree of importance specifically to
Japan. Regarding the low score for control of urban noise, it is impossible to judge whether it is because the
problem is considered under control, or because other issues are seen as more important.

The results for necessity of government involvement correlate strongly with the above-described
values for degree of importance. Many of the areas where human resources development is necessary are
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related to ecology, and in fact the actual number of personnel is low. A number of composite areas are
named as requiring strengthened collaboration, which seems a very appropriate selection.

In conclusion, this Delphi method questionnaire itself covers a very extensive array of questions and
responses, and it is nearly impossible to analyze them in detail. In general, however, it strongly reflects
today's Japan, and | could agree with many of its judgments on degree of importance. Yet, as | have already
stated, the importance of environmental issues in Japan, particularly those related to the effects of the
environment on the human body, is declining because of progress in improving the environment. Instead,
we have reached a point when a shared awareness that it is necessary to judge importance based on
contribution to global environmental improvement, is essential.

(YASUI ltaru)
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8.2. Main results

A. Impacts
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relative to USA

10

relative to EU
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Global environment

Urban environment

Focus on identification and
mitigation of ecological effects

Environmental economic index

Lifestyle based on environment

Environmental disasters

relative to Asia

Water resources

‘l Current level O Level five years ago

B. Japan’s R&D Level

*Responses are indexed on a 10-point scale.

C. Importance to Japan

Average important index by area

0 50 100
Environmental disasters ] 77.3
Lifestyle based on environment ] 75.5
Global environment i ] 71.8
Urban environment i ] 66.2
Environmental economic index r ] 66.0
Water resources ] 63.8
Focus on identification and [ 62.8
mitigation of ecological effects [ | 62.
Average for all topics of the field ]67.3
The most important 10 topics

Topic Index Year T* Year S*
1 45_: Technology for forecasting abnormal weather disasters resulting from 94 2015 2023

climate change. T T T
2 34: Technology for predicting and assessing global depletion of the resources 93 2012 2018

that are used in Japan.
3 40: Energy consumption per capita in Japan reduces by half. 92 - 2031
4 44: Technol_ogy for minimizing the impacts of and restoring damage from 90 2012 2017

large-scale industrial accidents. 0 7
5  42: Introduction of an automobile tax based on CO, emissions. 90 - 2013
6  14: Clean fuel (other than hydrogen) that does not emit particulates, NOX, etc. 90 2014 2021

09: Discovery of the seeds of new practical technologies for the safe disposal
7 - o 87 2017 -

of CO, with long-term stability.

01: Elucidation of the emission, absorption and fixation mechanism of
8 . - 87 2014 -

greenhouse gases in a natural system as a result of climate change.
9  50: Meso-scale (about 10-km mesh) precipitation simulation. 85 2011 2018
10 07: Development of a global monitoring system for marine pollution. 83 2014 2022
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Year T: Time of technological realization Year S: Time of social application
*Responses were indexed on a 100-point scale.

D. Time of realization

Distribution of topics

100% 100%

80%

H All topics (773) r All topics (806)

50% - f\ / 50% |
359 /%

r 13%
0% & | I:l | <
-2005 2006- 2011- 2016- 2021- 2026- 2031- 20 2006- 2011- 2016- 2021- 2026- 2031- 2036-
2010 2015 2020 2025 2030 2035 2010 2015 2020 2025 2030 2035
Time of technological realozation Time of social application
Gap between technological realization and social application
2005 2010 2015 2020 2025 2030 2035
‘ ‘ ‘ ‘ ‘
Environmental economic index !
|
|
Water resources :
|
Environmental disasters :
|
|
Urban environment |
|
Focus on identification and :
mitigation of ecological effects 2 YIS, I
|
Global environment :
|
|
Average for all technological topics of the field |
|
Topics with short or long periods until social application
Topic Year T*  Period* Area
. : ; PR f Focus on identification and
22: Technology f_or conserving and restoring the genetic diversity of 2015 10 mitigation of ecological
endangered species.

effects

04: Deveolpment of a technology for accurately forecasting climate
changes resulting from global warming using a mesh with a resolution 2015 9 Global environment
of about 10 km around the globe.

Focus on identification and

23: Technology for ecologically identifying invasive foreign species. 2013 9 mitigation of ecological
effects

Focus on identification and
2010 9 mitigation of ecological
effects

24: Environmental monitoring technology based on high-precision
satellite sensors and the Internet for vegetation mapping.

26: Technology for controlling species inhibiting the conservation and Focusing on identification

- 2016 9 and mitigation of ecological
restoration of the natural ecosystem. effects
46: Global-scale observation of water use and water contaminants
(data acquisition with a global 1-km mesh; including rivers, lakes and 2014 9 \Water resources

marshes, ground water, extraction, drainage, siltation in dams, urban
pollution, industrial pollution, natural chemical substances).
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Topic Year T*  Period* Area

12: Wldespread use of technology for the active control of urban noise 2013 5 Urban environment

and vibration to conform to environmental standards.

33: Methodology for tracing and identifying recycled materials Environmental economic
- 2010 5 -

(plastics and metals). index

43: Tec_hnology for the early detection of and response to large-scale 2010 5 Environmental disasters

forest fires around the world.

44: Technology f_or minimizing the impacts of and restoring damage 2012 5 Environmental disasters

from large-scale industrial accidents.

08: Development of alternative substances or processes for SF6 gas,

which has been additionally listed as a regulated substance by the 2012 6 Global environment

Kyoto Protocol.

34: Technology for predicting and assessing global depletion of the 2012 6 Environmental economic

resources that are used in Japan.

index

*Year T: Time of technological realization

E. Effective measures that should taken by government

Period: Period until social application (years)

Necessity of government involvement

For technological realization

For social application

0 5 10 O 5 10
Global environment | 8.4 ‘ |8.3
Urban environment r | 7.3 | 8.3
Focus on identific.ation and mitigation of |- | 75 | 79
ecological effects r
Environmental economic index |7.4 |78
Lifestyle based on environment | | 8.7
Environmental disasters i |8.3 | 8.1
Water resources i | 7.4 | 7.4

Effective measures

For technological realization

*Responses were indexed on a 10-point scale

%

0 50 100 150 200 250
Global environment 36 | 52 ‘ [ 35 l
Urban environment 27| 48 [4FEsN
e e E——
Environmental economic index 25 ] 37 [ 20 -
Environmental disasters 40 [ 40 | 33 (5
Water resources 44 | 60 [ 26 ¢
B Human resources @ Collaboration O R&Dinfrastructure O Funding

O Internationalization

O Relaxed regulations

@ Tightened regulations O Other
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Focus on identification and
mitigation of ecological effects

Environmental economic index

Lifestyle based on environment

Environmental disasters

For social application

%
0 50 100 150 200 250

Global environment

Urban environment

Water resources

B Human resources @ Collaboration 0O Business startups O Procurement
O Relaxed regulations O Tightened regulations @ Other

F. Time-line of topics

Technological realization

year

topic

2006

2009
2010

2011

2012

2013

2014

52: Technology for economically and practically desalinating seawater and purifying polluted water using
reverse osmosis membrane or other methods.

53: Technology for identifying the groundwater pollution sources using isotopes.

24: Environmental monitoring technology based on high-precision satellite sensors and the Internet for
vegetation mapping.

33: Methodology for tracing and identifying recycled materials (plastics and metals).

43: Technology for the early detection of and response to large-scale forest fires around the world.

17: Technology for utilizing underground cold energy to mitigate heat island effects.

37: Technology for an efficient recovery of rare metals from molten fly ash as a domestic source of its sypply.
50: Meso-scale (about 10-km mesh) precipitation simulation.

08: Development of alternative substances or processes for SF6 gas, which has been additionally listed as a
regulated substance by the Kyoto Protocol.

16: Verification of emission inventory data through monitoring.

20: Elucidation of the mechanism of the effect of acid rain on the flora and fauna and the ecosystem.

25: Quantitative elucidation of the effect of the flow structure on the tideland ecosystem structure and function.
34: Technology for predicting and assessing global depletion of the resources that are used in Japan.

44: Technology for minimizing the impacts of and restoring damage from large-scale industrial accidents.

47: Streamflow measurement and flood forecasts to prevent unexpected disasters by using satellite observation.

05: Elucidation of the acid deposition mechanisms including lond-distance transport of SOx and NOx and their
accumulation and decomposition in soil.

12: Widespread use of technology for the active control of urban noise and vibration to conform to
environmental standards.

18: Application of prediction and assessment technologies possibly useful for the minimization of
environmental burdens on urban planning.

23: Technology for ecologically identifying invasive foreign species.

27: Technology for addressing endocrine disruptors emitted from sewage into the rivers.
51: Integration of hydrology (basin water cycle) and meteorology on the Earth Simulator.
54: Technology for reclamation of salinized soils.

01: Elucidation of the emission, absorption and fixation mechanism of greenhouse gases in a natural system as
a result of climate change.

07: Development of a global monitoring system for marine pollution.

13: Scientific elucidation of the impacts of the stress in an urban living environment on children's physical and
mental development.
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year topic
14: Clean fuel (other than hydrogen) that does not emit particulates, NOX, etc.
21: Technology for restoring the ecosystem and biodiversity of wetlands.
29: Technology for removing dioxin and other POPs (Persistent Organic Pollutants) from ocean floor soil.
30: Technology for efficient revegetation in deserts.
46: Global-scale observation of water use and water contaminants (data acquisition with a global 1-km mesh;
including rivers, lakes and marshes, ground water, extraction, drainage, siltation in dams, urban pollution,
industrial pollution, natural chemical substances).
49: Construction of a hydrologic prediction model (including soil, snow/ice, and groundwater) for basins where
there is poor ground observations.
2015 04: Deveolpment of a technology for accurately forecasting climate changes resulting from global warming
using a mesh with a resolution of about 10 km around the globe.
06: Elucidation of the global impacts of fine particulates associated with extension of arid land.
10: Near-complete elucidation of the correlation between environmental pollutants and allergic diseases.
22: Technology for conserving and restoring the genetic diversity of endangered species.
45: Technology for forecasting abnormal weather disasters resulting from climate change.
48: Groundwater observation from satellites (improvement of spatial resolution from a few hundreds to a few
kilometers).
2016 02: Establishment of a quantitative model of global warming, including disruption in the oceanic general
circulation.
26: Technology for controlling species inhibiting the conservation and restoration of the natural ecosystem.
2017 09: Discovery of the seeds of new practical technologies for the safe disposal of CO2 with long-term stability.

Social application

year topic

2010 11: Mandatory addition of an idling-stop function to automobiles.

2012 38: Publication of an environmental report by all listed companies.

2013 19: Listing of additional environmental pollutants contained in motor vehicle emissions as regulated substances.
31: Development and standardization of socially approved tools for the risk assessment of chemical substances
(including RoHS (Restriction of the Use of Hazardous Substances)-compliant alternatives).

32: Establishment of the definition and calculation method of corporate environmental efficiency indicators.
42: Introduction of an automobile tax based on CO2 emissions.

2013 52: Technology for economically and practically desalinating seawater and purifying polluted water using
reverse osmosis membrane or other methods.

2014 35: Social recognition of life cycle assessment (LCA) as an objective and quantitative tool.

36: Pervasion of the standardized life cycle cost (LCC) assessment in the pricing of products and serivices.

2015 28: Establishment of a system for ensuring that development projects involve setting up targets concerning
ecosystem conservation and restoration through a consensus-building process.

33: Methodology for tracing and identifying recycled materials (plastics and metals).
43: Technology for the early detection of and response to large-scale forest fires around the world.

2016 39: Use of virgin natural resources (non-recycled material) becomes taxable in Japan for global environmental
conservation.

53: Technology for identifying the groundwater pollution sources using isotopes.

2017 44: Technology for minimizing the impacts of and restoring damage from large-scale industrial accidents.

2018 08: Development of alternative substances or processes for SF6 gas, which has been additionally listed as a
regulated substance by the Kyoto Protocol.
12: Widespread use of technology for the active control of urban noise and vibration to conform to
environmental standards.
34: Technology for predicting and assessing global depletion of the resources that are used in Japan.
37: Technology for an efficient recovery of rare metals from molten fly ash as a domestic source of its sypply.
50: Meso-scale (about 10-km mesh) precipitation simulation.
55: Social consensus building on the process for avoiding water conflicts associated with development.

2019 15: Full implementation of traffic demand management (TDM) for the optimization and minimization of traffic

volume in large cities.
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year

topic

2020

2021

2022

2023

2024

2025

2031

17: Technology for utilizing underground cold energy to mitigate heat island effects.

24: Environmental monitoring technology based on high-precision satellite sensors and the Internet for
vegetation mapping.

25: Quantitative elucidation of the effect of the flow structure on the tideland ecosystem structure and function.
27: Technology for addressing endocrine disruptors emitted from sewage into the rivers.

47: Streamflow measurement and flood forecasts to prevent unexpected disasters by using satellite observation.
54: Technology for reclamation of salinized soils.

14: Clean fuel (other than hydrogen) that does not emit particulates, NOx, etc.

18: Application of prediction and assessment technologies possibly useful for the minimization of
environmental burdens on urban planning.

21: Technology for restoring the ecosystem and biodiversity of wetlands.

29: Technology for removing dioxin and other POPs (Persistent Organic Pollutants) from ocean floor soil.
51: Integration of hydrology (basin water cycle) and meteorology on the Earth Simulator.

07: Development of a global monitoring system for marine pollution.

23: Technology for ecologically identifying invasive foreign species.

30: Technology for efficient revegetation in deserts.

49: Construction of a hydrologic prediction model (including soil, snow/ice, and groundwater) for basins where
there is poor ground observations.

45: Technology for forecasting abnormal weather disasters resulting from climate change.

46: Global-scale observation of water use and water contaminants (data acquisition with a global 1-km mesh;
including rivers, lakes and marshes, ground water, extraction, drainage, siltation in dams, urban pollution,
industrial pollution, natural chemical substances).

48: Groundwater observation from satellites (improvement of spatial resolution from a few hundreds to a few
kilometers).

03: Formation of international consensus on the CO2 disposal in the deep-sea below 3,000m.

04: Deveolpment of a technology for accurately forecasting climate changes resulting from global warming
using a mesh with a resolution of about 10 km around the globe.

41: Most consumer durables are not purchased but leased.

22: Technology for conserving and restoring the genetic diversity of endangered species.

26: Technology for controlling species inhibiting the conservation and restoration of the natural ecosystem.
40: Energy consumption per capita in Japan reduces by half.
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Appendix: Results of R1 and R2

l. Global environment (focus on global warming)

1. Questions regading therelevant area
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Environment

3) Expected impacts at the medium term
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28|70 2| 0| 0|60[29| 8| 3|62|21(37|58[32|0/|2]0 5546|437 |4|65|67|5|16|2]2]0
70129 0| 0| 07221 0| 7100/ 15(38|69|31| 0| 0] 0 0|0]|50|42|8|0f67|75/8|8 17|80
29/33(37| 0| 1|38|45|15| 2 |38|35(28|44(38| 1|70
22122|56| 0| 03459 5|2|40|35(24|60[40| 0| 2]0
40[20|40| 0| 0[40|50|10| 0|60|50|10(40|20| 0| 0|0
2045(30| 2| 3|42(39|17| 2 |45|31|34|44|45| 1| 1|1
13|71(13| 3| 0|50(38| 9| 3|59|18(21|54[53| 1|00
60|40| 0| 0| 0|67|22|11| 0 |67|33|11|44[44| 0|00
18|63|16| 0 | 3 |53(39| 6 | 2 |40|28|44|47|51| 1|41 2 [14]|59|29|10| 2 [49|52| 9 |28| 5|20 6
4190| 50| 1(79(17| 4| 0]|52]18|40(43|55/0| 2|0 2578|183 |1|65/68|3|19| 3|15/ 2
42|58/ 00| 0(8|8|8|0]|67|33|42(58|50|0]|0]|0 0|8 |75|17|8|0|58|67|8|25/17|25/| 8
39|25(34| 0| 2|44(38|17| 1 |24|46(32|39|25|5 |22|0 4| 8|44|36|17|3[30]|45[17|33| 8 (34| 0
60|14|26| 0| 06329 6| 2]19|62(22|39[20| 0 |14] 0 0459|336 |2|28|64|7]|27|3|37|0
67|33 0| 0| 0|66|0|17|17]|40|60(40|60| 0| 0 |20] 0 0|0]|17|49|17|17|40|80 | 0| 0| 0|40 0
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Degree of Importance . . .
ex?)ertise t(?Japan Time of technological realization
@
=
o
o 2 3
s | & 3 Sl
R g =
5| & 2 i) =212 8 @ g|e
. | S [slSlz|e[3|s|S|lz|g|e|RRS & o | =
No Topic 12 |E|8|3|2|2||8|3|2|z|sldls |& |& |[2)8
o o Blo|ldlo N ™ 5| €
gl |® = SIRIRIR R |8 |£]8
& < z|°
2
(%) (%) (%)
Dlscoveryof_theseedsofnew_practlcal technolc_)g_les 1 |13 9l3tlenl -|77161]28! 8] 3 1014
for the safe disposal of CO, with long-term stability.
9 2 | 136 | 5|17|78| - |87|78|17| 3|2 715
E 7 |100 0| 0| -|89|8|0|14| 0 29| 0
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[l. Urban environment

1. Questions regading therelevant area

1) Degree of expertise in the area

2) Current impacts

Somewhat
High  Moderate Low [Increased Contribution of the relevant area itself to '—a’gle large M°feme Smla" N°|”e
v intellectual assets] ~ increased intellectual assets 2
Contribution to the development of other
fields ' o ' !
[Economic impacts] Contribution to the development of | L v | |
existing Japanese industry x
Contribution to the creation of new
; - ; | | v | | |
o industries or businesses x
[Social impacts] Contribution to safety and security | lv | | |
Y
Contribution to improved social
vitality and quality of life L ly L L !
2. Questions regarding topics
Degreehof Importance Time of technological realization
expertise to Japan
‘e
o
2| 2 2
= [} °
=] (=% D N
Elz| |e o Slglaly | EHE
: HEEHBBEEEHBREGEEEE E
No Topic 2| s |2gl3|s|e|=2(g|3|&8]|=|q|T[0 ] | 8l%
=3 S |T|lo|d|lZz|lE|(T|o|-d|Z2|T|KL|D|© © © =] 2
o o s s Sl |d|d N ™ °
% SIRIR|I& |] |& |E]8
j<) -_— =
14 < =
2
(%) (%) (%)
Nea.r-completeelutndanon of the co_rrel_atlon between 1 {1076 l21|73| - |71]2al51] 5] 0 8 |10
environmental pollutants and allergic diseases.
10 2 | 112 |2|18|80| - |68|39|58| 2| 1 45
E 2 |100{ 0 | O | - [100|100 O | O | O 0|0
Mandato_ryaddltlonofan idling-stop function to 1 | 1105120066 - |50134137]26] 3
automobiles.
11 2 | 125 |5 |14|81| - |62|31|54|13] 2
E 6 |100{ 0| 0| - |[54[17|66|17| 0
Wldesprgad use o_ftechnologyfortheactlve.control off 1 1107523072 - |51l19!51]27! 3 5|9
urban noise and vibration to conform to environmental
12 [standards. 2 | 109 | 4|12|84| - |47 7 |67|25|1 5|3
E 4 100/ 0 | 0| - |44| 0 |75|25| 0 25| 0
Smentlflc_elumd@tlon of the lmp_actsofthesﬁress inan | 4 86 | 2 l16182] - |66]37]55| 7| 1 7115
urban living environment on children's physical and
13 |mental development. 2 94 | 0| 6|94 -|59]|24]66|9 |1 2113
E
Clegnfuel (other than hydrogen) that does not emit 1 | 127 |15]24]61| - |76|55| 38| 6 | 1 214
particulates, NOXx, etc.
14 2 | 125 |10(23|67| - |90|79|21| 0|0 1]5
E 12 (1000 O | O | - |79|58|42| 0| O —— 0|0
Full |mp|ementat|qn .oft(afflcdem_an_d r_nan_agement 1 |15 |5 |23|72| - |7e|s57]3a] 8] 1
(TDM) for the optimization and minimization of traffic
15 |volume in large cities. 2 112 | 3 |16|81| - |83|67|31| 2| 0
E 3 |100{ 0| O | - [100{200{ O | O | O
Ver|f|ca_t|on of emission inventory data through 1 | 107 118126!56] - |61130!55]14] 1 4|4
monitoring.
16 2 | 1048|2270 -|55[14|79| 7|0 2|1
E 8 100 0 | O | - |59|25|62|13| 0O 0|0
Tgc_hnologyf(_)rutllmngundergroundcoldenergyto 1 {1199 l31]60| - |55]26|48|20] 6 49
mitigate heat island effects.
17 2 | 111 |5|23|72| - |51|13|67|18] 2 4| 4
E 6 |100 0 | O | - |54|17|66|17| O —o— 0|0
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Environment

3) Expected impacts at the medium term

4) Japan's current R&D level

Behind
1

5) Japan's R&D level five years ago

3 Somewhat Somewhat .
Relative  -€ading jeading Even behind Behind
to USA ' ' .
Relative to

lv

EU +
Relative to | v |
Asia x

Somewhat Somewhat Somewhat
Large large Moderate  Small None  polative to L24IN0  leading  EVen behind
L | b4 | | | USA | | i |
- L | v | 1 |
A .
N Relative to
L I 4 | 1 ] EU | ly
- v I ! I
i
Relative to
- L vl | | | . L v | | | |
A Asia i
- | v | | | *Relative to EU and Asia means relative to their most advanced countries.
LS

. Regarding technological realization Regarding social application
Countries at the - - . . N - -
- Necessity of gov't |Effective measures that should be Time of social application Necessity of gov't |Effective measures that
leading edge ; . : .
involvement taken by gov't involvement should be taken by gov't
=) nl| o = é @
3 o) 2|5 g 5 5
2|3 @ S
[E S| |Bl® - = | | B
5 | 5 2l s |al|s |E
HEEIEEIEE 2 gle |2lg | 5|5
o S|Ig |E|E(Q| 3| o|w|w 0 2|2 ® 5|12 sk |22
= g N R EIREE sS|8|8 S < g B o|SEs =68 |22
glsliolelelals|zlg|lslegdaldls|s |3 [§IF]§F |§ , HHEEHEHE R EE
go|H|<|8|z|8|3|2|3Eg | alslels| |glgles | |8 |s|8|z|8|2|2|3Egsls |8
= 2l | [ S| EB| 3 S|lo|o o <} S| o = Slze= S5 |B| 3
clgg ol x| 8§|E|& N N o~ =0 clzg 55 |E| 8
S5 e|l=s[=E)| = s SEdeE | £
o\ ol ©)| || oS ; o | S |5 s | ©
w) c = (7] = |5 _
o3 E| §[o|5| 3 dleg 53 5|
= |c ol .=| = =2 Q =|c £ I o = L
clgg ol |l Bl S c|2- g S| S5
S52 5| Sl S|E|8] 5 si52 25|85
HEHEEEEE: SES =58 = || £
IGEQlulE|&|F|O IlzE E3&|F|O
(%) (%) (%) (%) (%) (%)
17 63|17 1| 2|43 |45|11| 1 [43|30|42|53|12| 1 |20| O
6|87 7|0|0]43|52|3|2|5|30(37|63| 51|80
0|50|50| 0| 0/100 00| 0] O (100 0|5|0|0|0]|O0
4|7]56[23|15| 6|5 |22|7(32|7|75]3
228412 2| 2|3 |21|2|34| 4|80
17| 0 |49|17|17|17(20| 0 | 0 (20| 20|60 | O
48121(26| 0| 52346|26| 5|26|38(31(34| 4|7 29| 4 6| 936|37(21| 6 |14|23|12(30|11|66| 5
83/9|8|0|0]1272|12| 4|15|64|17|41| 1|0 [35]|0 4637537 |3|6|27| 4391|710
50(25(25/ 0| 0| 0|75/ 0|25|0|67|0(33/0|0/67|0 25|/ 0|50(25| 02510 0|0| 0|0 100 O
14|57|20| 3 | 6 |25|57|17| 1 [50|29|44|40| 9|1 |12] 1
10181 9| 0| 0]19|69|10| 2 [65|22|36(38| 4| 0|80
52119|24| 0| 5(38(39|21| 2 |27|46|32|46| 9 |10[21| 0 2105037 |11| 2 [15|35|21|42|15|51| 0
84| 6|8|0|2]|45/49|3|3|18/68|19|64| 4| 3|18|0 1|3|74/20| 3| 3|9|43]13|47|5|56|0
83/ 0|17 0| 033|518 |8|0|64|9|27|9|9|27]|0 0|0]66[17| 0 |17(10|30|30|20|10|40| O
8 110|160(31| 7| 2(13|44|10(30|15|58| 3
1|5|9|9|1|0|7]|52]4|22{3|77|0
0| 0]J1000(0O|0f0O|3|0|0]|O0|67|0
3327|37| 0| 3|44|41|11| 4|30[40|35|37|18| 2|23 2
371548 0| 0]58|36| 6| 0[25/68|31|41| 7|0 |16]|0
37/38|25| 0| 0]62]25|13| 0 [38|38|38|63|13| 0 [13]| 0
581621 | 1| 4123|39|29| 9 |25|45|31|52| 4 |11|14] 2 5|15]|25|40|25|10(19|40|16|41|19|33| 3
86|5|8|0|1]13/70|10| 7 |20|66|25|55| 4|5 |51 719]16(63|14| 7 [13|68| 9 |44| 9 (33| 1
66|17|17| 0| 0|17 |66| 0 |[17[40|60| O |60|20|20|20| O 0 |17]33|50| 0 |17[20|60|20|60|20|80| 0O
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Degree of Importan . . .
egree 0 portance Time of technological realization
expertise to Japan
i
c
o
2| 2 2
ER IR 2 =z
S| e I i) =212 |8 @ g|e
: 2| 5|55z 23|5|5z|2|2(R|Q8 & o | =
No Topic Sl [28]|g|sls[28|8|s|=|LfT].] I I a8
S| s [(T|8|=2|z|s|T|8|2|z|&|gl=2|9 Q g 5|2
o4 o = = S|o|lo|lo o =} 2l o
2 SN (N ~ ~ =0
o < =
(%) (%) (%)
Application of prediction and assessment technologies | 1 | 117 (16|29 (55| - | 69|46 40| 12| 2 3|7
possibly useful for the minimization of environmental
18 |burdens on urban planning. 2 | 116 | 7 |24|69| - |74|52]43| 5|0 013
E 8 100/ 0| O | -|91|87|0|13| 0 00
Listing of additional environmental pollutants 1 | 120 18]23]59| - |68]a3|aal12] 1
contained in motor vehicle emissions as regulated
19 [substances. 2 119 |10 21|69 | - |72 |47 47| 6 | O
E 12 |100{ 0 | O | - [67|41|42|17| 0
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should be taken by gov't
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lll. Focus on identification and mitigation of ecological effects
(including soil and water)

1. Questions regading therelevant area

1) Degree of expertise in the area  2) Current impacts

Somewhat
High Moderate Low [Increased Contribution of the relevant area itself to %% 'ang Moreme Smlau Nulne
intellectual assets]  increased intellectual assets S
Contribution to the development of other
fields — A L '
[Economic impacts] Contribution to the development of | | Iy | |
existing Japanese industry 2
Contribution to the creation of new
o industries or businesses I : X L !
[Social impacts] Contribution to safety and security | L v | | |
Contribution to improved social
vitality and quality of life l Ly | L !
2. Questions regarding topics
Degree_ of Importance Time of technological realization
expertise to Japan
e
[}
2| 2 3
R g i
S| ¢ 8 a B @ 3lg
) 2|1 5|s|Slzle[53|s|E|ze[2|Q|]| & @ |
No Topic Sl s |28|e|ls|ls|2|8|8ls|=|.L] ]l I I a8
=3 S |T|a|lA|Z|E|T|ald|Zz]|]|9|=|< © © =2
ol g S > s|8|s|a S 8 2
a PIR|Q| N 39 139 il
& < £|°
2
(%) (%) (%)
Elucidation of the mechanism of the effect of acid rain | 1 | 145 | 14|30 |56| - | 62|34 47| 18] 1 1
on the flora and fauna and the ecosystem.
20 2 | 130 | 6|28|66|-|63]30(63] 7|0 1
E 8 100/ 0 | O | - |75(50|50| 0] 0 0
T_ech'nologyforrestormgtheecosystemand 1 | 135 |19/33] 48| - |61131]52|17] o 2
biodiversity of wetlands.
21 2 123 | 13|34 53| - 160[24(69| 7| O 0
E 16 |100|{ 0 | O | - |70 44|50| 6 | O 0
T_echn_ologyforconserwng a_nd restoring the genetic 1 | 101 ]8!l37!55! - 161131]53|15] 1 4
diversity of endangered species.
22 2 |110 ]| 4 |22|74| - [58]18|76]| 6| 0 3
E 4 1100/ 0 | O| - |63|25|75| 0| 0 0
Tecr_mology_forecologlcally identifying invasive 1 | 107 l1al31!55!| - |69 |4a5]40|13] 2 1
foreign species.
23 2 [109 |6 |23|71| - [74]49]48]| 3|0 1
E 7 1100/ 0 | O] - |8 |71|29| 0] 0 0
EnV|.r(?nmentaI_monltorlngtechnologybased on high- 1 | 146 11103455 - |61132]49|18] 1 1
precision satellite sensors and the Internet for
24 |vegetation mapping. 2 134 | 8 | 25|67 | - [56|20|66|13| 1 0
E 11 |100| 0 [ O | - |55|18|64|18| 0 0
Quantitativeeluc_idation of the effect of the flow 1 | 127 |19]25|56| - |6al3s|52|11] 2 3
structure on the tideland ecosystem structure and
25 |function. 2 | 109 |13|21(66| - |60[24(70| 6| 0 1
E 14 1100| 0 [0 | - | 79|57 (43| 0| 0 0
Technologyforcontrolliqg species inhibiting the 1 | 103 ]12]32]56| - |50|24]63|12] 1 9
conservation and restoration of the natural ecosystem.
26 2 | 107 |9 |16|75| - |55/12|84| 4| 0 2
E 10 |100| 0 [ O | - |72|44(56| 0| 0 0
Teghnologyforaddre_ssingend_ocrinedisruptors 1 | 128 115)33]52| - |e6lat|ar|17] 1 2
emitted from sewage into the rivers.
27 2 | 121 |13|30|57| - |70|45|48| 7 | 0 1
E 16 |100| 0 [ O | - | 69|43 [44|13| 0 To— 0
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Environment

3) Expected impacts at the medium term

4) Japan's current R&D level

Behind

5) Japan's R&D level five years ago

Relative

Leading

Somewhat
leading
| |

Even

Somewhat
behind

Behind

v 1
A

to USA

Relative to
EU

Relative to
| v
A

»

Asia

Somewhat 4 small Somewhat Somewhat

. Large large Moderate  Smal None  polative to Leading jeading  Even behind

| v | | I Usa | I 1 | !
- L L v I |

A .
N Relative to
| Yy EU | | Y |
- [ 2 I |
7'y
Relative to
- L v | | | . L v I I I
a Asia A

- | v | | | *Relative to EU and Asia means relative to their most advanced countries.

. Regarding technological realization Regarding social application
Countries at the - - . . o - -
leading edae Necessity of gov't |Effective measures that should be Time of social application Necessity of gov't |Effective measures that
gedg involvement taken by gov't involvement should be taken by gov't
=} =i a
= lel |E|E B IE
s (2| 2|2 g gl |3
— = > — [ >
s |2 |S|Ee 3 2 |55 | 2.
£15 8l o055 = c1g |2l | &8
sl |E| ElR]| 3= o|lw|w 7o) ol 2 sl |58 | 3=
< slelBlale|SE S| ElE12|5] |218]18 |8 Slele|Els|e|SEg 2 2|2
R IRIE E EEHE R R EEEHEE R I EEE HEHE  HA
SS|MI<IBIT|IB|Z|2|2E8 2| a5 |2 (812l 1§ |8 |z|2|F|8|°|2|2lig ek |&|2
= Sl || =|E| 2 S|lo|lo o =1 c| o = Sle= =8 | 8|2
olgg o|x¥| 8| €| & NN o~ N =|0 clgg sl |E|2
sEdels|515|s S SEdSlE |£]=
32z g|lel=|5|58 = o2z sls |35
Sz E el | S5|s5|o Bz g €13 58|
= e sl 8l=lc| @ &g SI2E 2|3
|58 S|l z|ElS&|< clgg 5EE S|S
S5 | S| EIE|2| 5 S58 2|85
SES s\ 22|25 £ SEEEEg 2|5 £
IFgolul=[&g|F|O TIBE El3s &|F|O
(%) (%) (%) (%) (%) (%)
1513 (71| 1| 0|37 |44 (16| 3 |37|26|36|49(43]/ 0| 9|0
5|6|8|1|0|30]63|7|0|46|22|32|59(45| 0| 4|0
0| 0100/ 0| 0 |38|49|13| 0 |38|13|38(88|13| 0| 0|0
16|34 |45| 1 | 4 |38|43 (17| 2 |53|27|47|48|25| 3 |16| 1 4 |10(37|48| 12| 3 (49|37|13|34|12|43| 2
525|700 |0|31|64|5|0|70|19|44|66|16| 1|9 |0 0|3|29|66|5|0]|71|32|8|37|5|50]|0
0(31|69|0|0|60(33]7|0]|53/20]33(67|7|7/]20|0 0| 6601337 | 0|64 7|7 |36|14](64|0
867|220 |3|41]|43|15| 1|51|17|53|55(24|3|9|1 6|15/40|44|13| 3|60(30|13|30| 6 |34|0
093/ 7|0(0|26(67|7|0]|65|7|59(66|13|0/|3]|0 3123|5508 |25|6|31|443|0
0100/ 0 | 0| 0|50|50| 0| 0|50|0|50[50|0|0/|0]O0 0|25|75(25| 0| 05025/ 0| 0| 0|50
15|50 28| 0 | 714340 |16| 1 [54|20|44|49|37| 2 11| 1 41 9|52(33]14| 1|53[34|10|27| 4 |44|0
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389




Degree of Importan . . L
egree 0 portance Time of technological realization
expertise to Japan
m
c
o
2| 2 2
ER IR 2 =z
S| g ) o £12|12(8 2 T3
2|5 |slElz|elz|slElz|2|8|§IRIS |S s | £
No Topic 2|8 |2g|3|5|e|2g|3|[5|=|q|T|a | | 8ls
als[T|8|=2Zz|=|Z|8|2|Z2|8|8|2lg |8 |8 |[z|2
gl = = SRR | |R |£|8
o < S
(%) (%) (%)
Establlshmentof_asys_temforensyrlngthat 1 | 110 |14l20!57] - |73 51139| 8| 2
development projects involve setting up targets
28 [concerning ecosystem conservation and restoration 2 | 114 [11]27|62| - |80|63[32| 5|0
through a consensus-building process.
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E 6 [1200/ 0| 0| -[50[17|50|33|0 0|0
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V. Environmental economic index

1. Questions regading therelevant area

1) Degree of expertise in the area

2) Current impacts

Somewhat
High  Moderate Low [Increased Contribution of the relevant area itself to LarTe 'argf Moldeme S'Tl‘a” Nolne
y intellectual assets] ~ increased intellectual assets T
Contribution to the development of other
fields ' L »l ' !
[Economic impacts] Contribution to the development of | | vl | |
existing Japanese industry ax
Contribution to the creation of new
; - ; | | v | | |
o industries or businesses 7'y
[Social impacts] Contribution to safety and security | [ v | | |
LY
Contribution to improved social
vitality and quality of life ' Ly | l l
2. Questions regarding topics
Degreehof Importance Time of technological realization
expertise to Japan
‘e
o
2| 2 2
= (<5 =)
=] (=% D N
Elz| |e 2 Slglaels |g HE
: Z2 | 5|55z e|8|s|S|z22|2|QIR & o | <
No Topic 8|l s [2(3|8|s|e|2|8|8|s|=|l] L]k I | 85
3 S |Tle|-(z|E(T|al-|Z2|E]|82]9 9 E =| e
4 =% = = S|o|lo|lo =) =] 2|l o
2 SN N[N N 59 =|a
14 < S
(%) (%) (%)
Development_andstandardlzatlon of_souallyapproved 1 | 112 16]28!56| - |74150] 42| 6| 0
tools for the risk assessment of chemical substances
31 |(including RoHS (Restriction of the Use of Hazardous | 2 | 110 |11|26|63| - |82|65|34| 1 | 0
Substances)-compliant alternatives).
E 12 1100 0 | O | - [92|83|17| 0 | O
Establlshmentofthe defmltlon_a_nd cal_culgtlon method | ¢ | 149 (1612361 - |59| 25! 60 14! 1
of corporate environmental efficiency indicators.
32 2 | 116 | 9|26(65| - [56]15|80| 5|0
E 11 |100| 0 | O | - [66|36|55| 9| O
Methc_)dologyfqrtracmg and identifying recycled 1 | 108 10l31l59] - |60l30l52]17] 1 29
materials (plastics and metals).
33 2 |00 ]|8|17|75] - |56(17|72|10] 1 21
E | 8 |00 0|o|-|63[37]38|25| 0| T} 0|0
Techn_ologyforpredicting andassessing global 1 | 188 l3tlet] -|8e2le9l23] 6] 2 6 | 14
depletion of the resources that are used in Japan.
34 2 | 114 |5|25/70| - |93(85|15| 0|0 2|4
E 6 100/ 0 | O | - |92|83|17| 0| O 0|0
Soaa! regognmon ofll.fe §ycle assessment (LCA) as 1 | 146 |21]34]25| - |67]39]53] 7|1
an objective and quantitative tool.
35 2 | 130 |16(33|51| - |60[22|73| 5|0
E 21 |100/ O | O | - |68|38|57| 5|0
Pervasion ofthe star}d.ardlzed life cycle cost _(L_CC) 1 | 132 11712054 - |67 a2]45]12] 1
assessment in the pricing of products and serivices.
36 2 | 122 |13|28|59| - [62]28|64| 7|1
E 16 |100| 0 | O | - [67 |44 (44| 6| 6
Technology for an efflaentreco_veryofrare_metals 1 08 |16127157] - |66l 40| 42al16] 0 26
from molten fly ash as a domestic source of its sypply.
37 2 93 |10|18|72| - |65[35|56| 8 | 1 0|2
E 9 |100{ 0| 0| - [72|56|33| 0|11 00
Publ|cat_|on of an environmental report by all listed 1 | 130 [20]31 |29 - |s5] 24| 52| 22] 2
companies.
38 2 | 128 |13]29|58| - |55(17|68| 14| 1
E 17 1100| 0 | O | - |57|29|47|18| 6
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Environment

3) Expected impacts at the medium term

4) Japan's current R&D level

Behind

5) Japan's R&D level five years ago

3 Somewhat Somewhat .

Relative  €ading  jeading Even behind Behind
| [ 4 | |

to USA A
Relative to

| Il v |
EU -
Relative to | v |
Asia =

Somewhat Somewhat Somewhat
Large  Jarge Moderate ~ Small None  polativeto Leading leading  EVen behind

Y | | | USA L 1 1 I 1 |

- 1 L v | 1 1
A .
N Relative to
L [ A 1 ] EU | L v |

- Ly I 1 I

'y

Relative to
- | h 4 | | | . 1 v | 1 1 |
i Asia i

- | \d | | | *Relative to EU and Asia means relative to their most advanced countries.

. Regarding technological realization Regarding social application
Countries at the - - . . N - -
- Necessity of gov't |Effective measures that should be Time of social application Necessity of gov't |Effective measures that
leading edge ; . : .
involvement taken by gov't involvement should be taken by gov't
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s el |El5 s |E| |5
5 | 3 S| & I E
= |8 |8|8 = £ |2
S12 5| _|S|E]e B SI2 |2E |22
EIB |8 29|86 = EIS |2l |&§|§
sl |[El || 3|= o|w|w ) o3 S5 5[5 3| =
5 & SE S8 =2|E| |2]2|8 |8 HEIE St ]2k |£|E
= o © ° 2
glS|21522|e|8l5lskEgl=l5e3 [T19F |3 |. |2l=|2|&|8|5|585EF 3|8
SO |<|8|T|8|2|2|2EgZ|als|e| slalsg 9 < z|e|lT|8|2|2|3|188 sls |5|8
= 2l | [ S| EB| 3 S|lo|o o <} S| o = Slz= S5 |B| 3
clgg ol x| 8§|E|& N N o~ =0 olgg 58 |E]2
S5 e|l=[=E)| = s SEdeE |£] s
o\l ol ©)| || oS ; o | S |5 T | ©
Sl ElS| &8l 8l s34 5|
= |c ol .=| = =4 Q bl £ I I o = L
clgg ol |l lS|S c|2- =g S| 5
s52 3| S| S[8|8] 5 S52 35 E |25
EES z| & &l2|5| £ EFg 2lgg2|5|E
IGEQlalE|&|F|O IlzE El3&|F|O
(%) (%) (%) (%) (%) (%)
385041 9| 0(36|45|10(26| 9|57 2
11181172 | 033|693 |15| 1|68 1
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6|2]36[38|21|5(32|47| 8 |28|14|45] 2
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47118(32| 0| 3|35(39|20| 6 |31/48(33(2924| 9 |32|0 3|7 ]140|38(19| 3 |128|45|22(28|15|51| 3
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V. Lifestyle based on environment

1. Questions regading therelevant area

1) Degree of expertise in the area

2) Current impacts

Somewhat
High Moderate Low [Increased Contribution of the relevant area itself to "argl’e 'afgel Miidera'e S";a" Nolne
v intellectual assets] ~ increased intellectual assets LS
Contribution to the development of other
fields ' ' vl ! '
[Economic impacts] Contribution to the development of | | y | |
existing Japanese industry 'y
Contribution to the creation of new
X ! . | | v | | |
o industries or businesses
[Social impacts] Contribution to safety and security | L v | | |
A
Contribution to improved social
vitality and quality of life ' Ly | L |
2. Questions regarding topics
Degree of Importance . . L
gree P Time of technological realization
expertise to Japan
o
c
o
= 2 B
= @ he]
= Sloleln | =z
s §%) L L =lalal|la ) S| 2
. z |5 (s|S|zlelz|lslS|zle8|R]8]8 |8 o=
No Topic 81 s [28]|8|s|s|2|8|3|s| =L 1].] I I 815
> S |T|lo|d|Z|E|T|o|4|Z2|1]]L|D|L © © = |2
ol 8 p s g/8|38|8 S S 2| o
2 AR N N S8
o < g
(%) (%) (%)
Use of virgin natl_]ral resources(non-recycled material)[ 1 | 140 | 9 |31/60| - | 65! 40| 43|16 1
becomes taxable in Japan for global environmental
39 [conservation. 2 135 | 4 |22|74| - [68|41|50| 8 | 1
E 6 100/ 0| O | - [92|83|17| 0| O
Energy consumption per capita in Japan reduces by 1 | 158 |15130!55] - |77161/31] 5 3
half.
40 2 | 141)13|24|63| - |92|85(13| 2|0
E 19 |100{ 0 | O | - [92|84|16| 0 | O
Most consumer durables are not purchased but leased. | 1 [ 106 | 111281 61| - | 54|24 48| 23] 5
41 2 | 128 |8 |17|75| - |52|14|69|15] 2
E 10 (100{ O | O | - | 6330|6010 O
Intr_od_uctlon of an automobile tax based on CO2 1 | a7 |13l27160] - |72151137] 9 3
emissions.
42 2 | 141 |6 |21|73| - |90 |8 16|11
E 9 |100/ 0| O | -|83|67|33| 0|0
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Environment

3) Expected impacts at the medium term

4) Japan's current R&D level

5) Japan's R&D level five years ago

Somewhat Somewhat Somewhat Somewhat Somewhat
Large Jarge Moderate ~ Small None  pojative to L€ading  eading Even behind Behind Relative  -€ading  jeading Even behind Behind
| | Y | | | USA L 1 VA 1 1 | to USA XI | |
- 1 L v | 1 1
A . -
Relative to Relative to
- Ly ! I EU l Ly | EU | v |
x a a
- Lv I 1 I
7'y
Relative to Relative to
- | |v | | | . 1 v | 1 1 | . | v |
A Asia A Asia x
- | R4 | | | *Relative to EU and Asia means relative to their most advanced countries.
x

Countries at the

Regarding technological realization

Necessity of gov't

Effective measures that should be

Regarding social application

Time of social application Necessity of gov't

Effective measures that

leading edge B .
9 €9 involvement taken by gov't involvement should be taken by gov't
E gl e 2 g
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010/ 0| 0| 0|40|20| 0|40| 0 |60| 0
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30| 10|67 |11 11| 11|13 |25]|13|38|13|50| 0
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V1.

Environmental disasters

1. Questions regading therelevant area

1) Degree of expertise in the area

2) Current impacts

Somewhat
High Moderate Low [Increased Contribution of the relevant area itselfto -9 large Moderate  Small  None
intellectual assets] ~ increased intellectual assets | Xl I l
Contribution to the development of other
fields L ! A ! !
[Economic impacts] Contribution to the development of
existing Japanese industry | | I‘ L |
Contribution to the creation of new
o industries or businesses ' ' X ! !
[Social impacts] Contribution to safety and security T v | S I
A
Contribution to improved social
vitality and quality of life L L, v | | |
2. Questions regarding topics
Degree of Importan . . L
egree 0 portance Time of technological realization
expertise to Japan
m
c
o
| 2 2
ER IR 2 =z
S| = ) o £12|192|8 Q2 T3
: 21 5|sl5z2|3lsl5lz|el8|Q|R]|8 |8 a | =
No Topic s |[28|g|s|l=s[28|8|s=|LlT].1 I I a8
sl s[T|8|=2Z2|=|Z|8|2|2|8|8|2lg |8 |8 |[=|2
gl = = SIRIRIS | |R |£]8
o < =
(%) (%) (%)
Technologyforthgearlydetectlonofand response to 1 o7 | 8 127165| - |as|1alaz|a2] 2 1] 7
large-scale forest fires around the world.
43 2 (111 |5|19|76| - |48[10|63|26]| 1 3|2
E 5 100/ 0| O | - |50| O |100{ O | O 0|0
Techn_ologyform|n|m|zmgthe mpactsofand _ 1 o4 [11]24]65| - |75/55|35/ 10 0 1110
restoring damage from large-scale industrial accidents.
44 2 | 107 |4|16|8| - |9 |81|18| 1|0 1|5
E 4 1100/ 0 | O | - |100{100{ O | O | O 00
Techqologyforf'orecastlng abnormal weather disasters| 1 | 105 | 161320 52] - |8al70] 25| 5 | 0 4|8
resulting from climate change.
45 2 122 |13|23|64| - |94|87|13| 00 3|3
E 16 |100{ O | O | - |100{100/ O | O | O 0|0
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Environment

3) Expected impacts at the medium term 4) Japan's current R&D level 5) Japan's R&D level five years ago
Somewhat Somewhat Somewhat Somewhat Somewhat
- Large large Moderate  Small None  oolative to Leading  leading  Even behind Behind  Relative L€diNg |eaging  Even behind Behind
| | y | | | USA 1 | IAV | | to USA 1 1 Ly | |
- L v |
A
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L Ly | L | EU L Ly EU L l Y
- | | y | | |
. Relative to
- | v | | 1 | Relative to L v | I | | Asia | v |
L Asia x x
- | A|v | | | *Relative to EU and Asia means relative to their most advanced countries.
. Regarding technological realization Regarding social application
Countries at the - - . . o - -
leading edae Necessity of gov't |Effective measures that should be Time of social application Necessity of gov't |Effective measures that
g edg involvement taken by gov't involvement should be taken by gov't
= ol o = | & |.
s ) 215 3 5 s
IS + = > = 173 =1
HAEREEP . H A AP
Es |8l =2(3]§|5 2 el |2ls |55
sy || £ Q| 3|= o|w|w ) S| 2 S|y |k | 2=
= 2 SiEgE|ElEl2|E 2|88 9 &8 2 SiEJEE | |8
SRR EEHEHE LRI RN R R HE R HEHE L H A
SS|MI<IBIT|IB|Z|2|2Ea 2| qlsEl2| (812l 1§ |8 |=|2|F|E8|°|2|2lig 2k |&|S
= Sl || =|E| S Slo|o =] =1 €| o > Sle= =8 | 8|2
Sleg sl | ElE|E] [NV |¥ | |g]|6 Slgg 5|5 |2
S8 glel=2] = = =1 e | = | =
o |E | ©| ©| | S ; o|s ° s T | ©
25 €| 5| 8|53 SBE EB<5|D
s ol 2| sS|c| 2 = |2 oIEg c|2
Ssigg el 2| E|le|8 slgg s[Eg S|8
5 - - < - e - S5 2 ® -~ A
SIS 2| &l 2|5 |5| 8 ElES 2lgg 2 |5| 2
Iggoludl=[g|F|O TIBE Eldd &|F|O
(%) (%) (%) (%) (%) (%)
3/88|6|0|3|29(40({26| 5|41|33/40(30(49| 1|22 21912643 (25| 6 |47|42|16(24| 5 (11|11
1198 1|0|0|22{63|11| 4|53|26(45(32|52| 0| 1|0 31220689 |3|65(59|5(23|1|7]|0
0]1000 0 | 0| 0)20|60|20| O |60|{40|20|20(20{ 0| O | O 0] 02018 | 0| 0)|60|40|20(20| 00| O
23|58(18| 0| 1|44|39(14| 3 |37|49|30|31(20|1|20]| 0 1]11]|41|43|14| 2 |38(45|11|25| 6 |39|0
10/88| 2| 0| 0)66(304|0]|37|77|29|25(12|1|12| 0 0|5 |51|47| 2| 042|728 (20| 1]46| 0
0100/ 0| 0|0 |50(5|0|0|]0|75|/0|0|0|25]25| 0 0| 0|75/25/ 0| 0(f25|75{25|50| 0|25|0
19/67(13| 0| 162|288 | 2|58|37|52|59(39|0|3]|1 6| 5|54|30(13| 3 |58|54|17(23| 6 |10| 8
7|87 6|0| 08|14 1|0|73|24]45|63|36(0 |10 3141818 2|08 |5 |7 (19030
31|/56(13| 0| 0|94 6| 0| 0]81|38|50|5|50|0|0]|0 0|0|87|13/ 0| 0|81|69|19(19| 0| 6|0
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VII. Water resources

1. Questions regading therelevant area

1) Degree of expertise in the area  2) Current impacts

Somewhat
High  Moderate Low [Increased Contribution of the relevant area itself to Largle 'ang Mofeme Smla” N°|”9
v intellectual assets] ~ increased intellectual assets x
Contribution to the development of other
fields ' S ' !
[Economic impacts] Contribution to the development of | | vl | |
existing Japanese industry 7y
Contribution to the creation of new
. ) . | | v | | |
o industries or businesses a
[Social impacts] Contribution to safety and security | v | | |
A
Contribution to improved social
vitality and quality of life L L,y | L I
2. Questions regarding topics
Degree of Importance . . L
gree P Time of technological realization
expertise to Japan
A
o
e | 2 2
= ) ° I
g = Slolwlw 0 =3
S §%] -] -] Sla| gl ™ o| 2
: HEEEHBREEEHBREGEIEEE s |2
No Topic 218 [=2g|8|5|s|2(g]3|8[Z[]99 ] | 8ls
S| s [T|I8|2|z|E(T|8|2|z|2[(8|2|s 9 Q =8
o =% = = S|lo|lolo o o 2o
& =
2
(%) (%) (%)
Global-sca_le_t_)bser\_/atlonofwateruseandvyatercpntammants 1 128 | 20138 42| - | 68|44l a1 14 1 3
(data acquisition with a global 1-km mesh; including rivers,
46 lakes and marshes, ground water, extraction, drainage, 2 129 |16129155| - | 78158 38| 4 | o 1
siltation in dams, urban pollution, industrial pollution, natural
chemical substances). E 21 (100l 0o -]80]62!33| 5|0 0
Streamflow measurement and floot_i forecast.s to 1 | 120 19132 |a7| - |69 la5]a2]12] 1 2
prevent unexpected disasters by using satellite
47 |observation. 2 120 |16 25|59 | - |81]63|34| 3|0 2
E 19 (1000 0 | O | - |80|63|32| 5|0 5
Grouanaterobs_ervatlonfrom satellites (improvement| 1 | 195 [12]31(57| - |54/ 28|34|35] 3 9
of spatial resolution from a few hundreds to a few
48 |kilometers). 2 106 | 9 |22|69| - |49]11|60|29| 0 7
E 10 |100{ O | O | - |53]20(50(30| O 20
C_onstrL_Jction_ofahyd_rologic prediction model _ 1 | 107 |21131]48| - |s6129]44]22]5 3
(including soil, snow/ice, and groundwater) for basins
49 |where there is poor ground observations. 2 | 110 [16]22|62| - |55|17|69|14| 0 1
E 18 1100 O | O | - |71|44|50| 6 | O 0
I\(Ieso-s_cale (about 10-km mesh) precipitation 1 | 112 [17]31]52| - | 76|57 33| 8] 2 0
simulation.
50 2 | 110 [13|31|56| - |85|72|22| 6| 0 0
E 14 (100 0 | O | - |86 71|29 0| O 0
Integratlonofhydrology(bgsmwatercycle) and 1 | 110 |18l 28!54] - |70149]34] 15| 2 1
meteorology on the Earth Simulator.
51 2 | 110 [11|24|65| - |81|67|25| 8|0 5
E 12 100 0 | O | - |96 (92| 8 | 0| O 0
Techpolo_gyforeconomlcally_an_d practically 1 | 128 |20127/53] - |s0l31]46|21] 2 0
desalinating seawater and purifying polluted water
52 |using reverse osmosis membrane or other methods. 2 125 | 14|24 |62| - [59|25|61|14| O 0
E 18 1100 0 | O | - |65|33|61| 6 | O 0
Technologyfo_r|dent|fy|ngthegroundwaterpollunon 1 | 102 [12]33]55| - |54]24]47]26] 3 1
sources using isotopes.
53 2 | 103 |7 |27]66| -|52|14|66|20| 0 1
E 7 100 0 | O | - [68(43|43|14| 0 p 0
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Environment

3) Expected impacts at the medium term 4) Japan's current R&D level 5) Japan's R&D level five years ago
Somewhat S hat S hat Somewhat Somewhat
Large large Moderate ~ Small None Relative to Leading Iel;r(;]iivg ¢ Even bgﬂﬁ;‘l . Behind Relative  -€ading  jeading Even behind Behind
[ l ¥ | | | USA | | 1 | | to USA | | Ly | I
-
L | ¥ | | |
A
= Relative to Relative to
L [ A 1 ] EU | vl EU YA
- L LYy 1 I
A
— I vl I I | Relative to \ v | | | Relative to L v |
) Asia [ Asia x
- | 04 | | | *Relative to EU and Asia means relative to their most advanced countries.
. Regarding technological realization Regarding social application
Countries at the - - . . N - -
- Necessity of gov't |Effective measures that should be Time of social application Necessity of gov't |Effective measures that
leading edge . ) . .
involvement taken by gov't involvement should be taken by gov't
=) nl| o = é «»
s o 2|5 3 5 s
=€ | 3] |%|8|. - =k |5F | E].
Els |8l 2|3|E|5 £ Els |2lg |55
sl |El || 3|= o|w|w o S (3 S5 5[5 3| =
5| E S EEEEEEREEIERE SR SiEJE |£|8
glsliolelelals|zleg|lsegdaldls|s|3 [F§IF]§F |§ , EHEIEEHEE R
g|5|ui<|s|(T|8|3|2|388%|als|lslg [slals | |s =|E[Z|8|3|2|8|E5 s|s |52
p Qo8 | F|S|E| 3 ISARARS] S 8 2| o p= 228 Sz |8|3
Sl 6lx| |E|2 A EE 39 39 = o3 sl |[£E|2
S5 e|l=s[=E)| = s SEdelE | £
o|s ol ©)| || S ; olE ISHSY 3| ©
Sl E| 5| &8l 8l s34 5|
= |c ol .=| = = Q bl £ £ I o = L
clgg ol |l Bl S c|2- =g S| 5
s52 3| S| S[8|8] 5 S5e 35 E |25
SES s &/ g|2|5| £ SEE sEg 2|5
IGEQlalE|&|F|O IlzE E3sg|F|O
(%) (%) (%) (%) (%) (%)
2216214 0| 2 |45|/45| 8 | 2|46|41|49|60(42| 1| 4|1 4|7 |45|43|11| 1 |48|52|12(38| 3 |10| 7
68| 40| 1]55/40|5|0|60|33|46|69(40( 0|20 212|64(33/3|0(|73|/69|6(30|0|5|0
19181 0| 0| 0|55/40| 5| 0]|65|45/40|60(30| 0| 0|0 5|0|76/19( 5| 0|76|76|10(29| 0| 0| O
31|58 8| 0| 3|5 379 |4|44|40|49|58|27|2|5]|2 418|503 (12| 3 |50({54|13(33|4| 7|6
18180 1| 0| 1)82|16| 1| 1|5 |27|53|72(18] 0| 1|0 13|80 (18| 1|1(73]72|{8|23]0|3|0
32|68/ 0| 0| 0|74/21| 0| 5|44|28|33|72(17] 0| 0] O 5|/0|74/21| 0| 5|44|9% |11/ 0| 0| 6|0
7/80|13| 0| 0324221 5|49|28|50|55(39|2|2]|1 8 |14130(38|29| 3 |57|47|17(31|{ 0| 2|5
19|20 120|715 | 4|54|/20[47(66[30| 0| 0|0 4162267 7|4]8/|61|8 (221|000
10{70(10| 0 |10|20|60| O |20|63|25|50(75|38| 0| 0| O 20|10|20|50|10|20(100{50|25|25{ 0| 0| O
1716912 0| 2 |30|49 (17| 4 |55|32|51|55(35| 0| 1|0 3110|3047 (18| 5|58|47|17 (31| 1| 2| 4
3/9|1|0|0|23|69| 7| 1]|64/15/48(63(33| 0|00 0| 420|717 | 2|81|5 4|17\ 1|01
17183 0| 0| 02278 0| 0|56|22|44|72139| 0| 0|0 0|0|22/78/0|0]|72|72|6|0|0]|0]|O
441497 | 0| 0|42/44|11| 3 |148|38|51(59(29|1 |21 1] 7]39(45|14| 2 |61(52{20|28| 5|3 |5
44156 0| 0| 0|46/50| 4| 0|63/23/48(70/20| 0| 0|0 0| 3|34|60(6|0]8(58|7(21|2|0]|1
43157 0| 0| 043|570 0|79/14|64(71| 7|0 0|0 0| 0|43|57( 0071|707 |21/ 0] 0|7
4254 | 4| 0| 0|42|42|14| 2 |51|32|54|58(34| 0| 1|0 2 |11)|36|46|14| 4 (62|49|11|31| 2| 2|7
37162 1| 0| 05142 6| 1]|63|13|52(6730| 0| 0|0 3|13|29|62| 7| 2]|87|5|3(20(0(0]|0
50|50 0| 0| 0|5 /|5 0]|0]|8|17|58(50|17| 00| O 0] 0|42|58|0]|0(f92|58|8|8|0|0|0
661913 0| 2|14|39(31|16|33|50|33|42(29|3 | 4|1 1]4]16(39|32|13(29(49|42|43| 7 |8 | 2
92/ 3|50 0)4|69(24|3|23|77|20|37(20] 3|01 0129 |64(25]2]18[75|35(39|5|2]|1
94/ 6| 0| 0| 0117211 | 6|35|82|24|47(411 6| 0|0 0| 0|17|66(11| 6 |29|76|47|35|18| 6 | O
25|57(13| 0| 5)|18|44(30| 8 |39|40|42|48|11| 4| 8| 3 119]22|45|27| 6 (35(51|21|25| 6 |19| 8
61922 0| 0|8 |77|13| 2|41|58|42(57|6|1|2|0 1|7]10|72|16| 2 |41(83|16|24| 2 |10| 0
14|18 | 0| 0| 0]|29|57(14| 0 |57|71 71|57 0| 0|O0]|O o 0| 0|17|66|17| 0|33|83|17|5| 00| O
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Degree of Importan . . o
egree 0 portance Time of technological realization
expertise to Japan
m
c
(=]
2| 2 2
| & g Slz
S| e I i) =212 8 @ g|e
: 2| 5|55z 2(3|55z|2|2(R|Q8 & o | =
No Topic 2|8 |2g|3|5|e|2g|3|5|=| 2|00 | | 8ls
S| s |(T|8|=2|z|s|T|8|2|z|&|lgl=2|s Q g 5|2
o4 o = = S|o|lo|lo o =} 2l o
2 SN |N (N ~ ~ = a
o < =
(%) (%) (%)
Technology for reclamation of salinized soils. 1 o4 |11l 28l 61| - |4a| 12| 43|42 3 21
54 2 96 712271 - 42| 3|61|{36|0 1)1
E 7 100/ 0| O | -|43|0|71|{29| 0 00
Social consensus bul!dmg on the process for avoiding 1 88 | 15123l 62| - |58133l39] 221 6
water conflicts associated with development.
55 2 | 103 |11]19|70| - |57|22|62|16| O
E 11 (100{ O | O | - |80|64 27| 9| O
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should be taken by gov't
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Regarding social application
Necessity of gov't [Effective measures that

involvement
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Time of social application
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Regarding technological realization
Necessity of gov't |Effective measures that should be

involvement
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