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0. Introduction (z/

B Manami SASAOKA (F£[if] Z3£)

* Professor of Commercial Law at Department of International Social Sciences / Interfaculty
Graduate School of Innovative and Practical Studies /I nstitute for Multidisciplinary Sciences
(Typhoon Science and Technology Research Center, TRC), YNU

* Chief of the Research Center for ELSI (YNU Research Group on ELSI)

* Principal Investigator (Pl) in the project: “Examining ELSI on Typhoon Control” being conducted
as a part of the Moonshot Goal No. 8

B Fields of Study -

* Business Law, Transportation Law, Maritime Law, Air and Space Law, and Novel Technology Law

B Books and Articles
. HROFHELEIRAE [Space Business Law in the World] (Shojihomu, 2021, co-edited)
o TR -TRADANERIN A LELSI [Artificial Interventions to Climate or Weather and their ELSIs]

\ (forthcoming in Japanese) /
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1. Feasibility of Weather Control Activities (z

Accuracy and safety of the intervention

(science and technology)

Economic feasibility

(cost-benefit analysis)

Social acceptance/political decisions

(“trans-science” field)

f. A. Weinberg (1972). Science and Trans-Science
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2. ELSI/RRI Approach &

The Collingridge Dilemma (1980)
“[AJttempting to control a technology is difficult, and not rarely impossible, because during its early stages,
when it can be controlled, not enough can be known about its harmful social consequences to warrant
controlling its development; but by the time these consequences are apparent, control has become costly

and slow.”
David Collingridge (1980). The Social Control of Technology

—/R&D projects should take care of presumed social impacts (i.e., the ethical, legal, and social\
implications [ELSI]) of the utilized technology, even at its infancy stage, and self-govern even
before being regulated by parliament laws (responsible research and innovation [RRI])

- Humanities and social sciences perspectives should be included into the R&D project from its

@rly stage /
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3. Research Timeline (for the Case of Typhoon Control in Fudeyasu PJ) (z
Small Field Social Implementation (and
Early Stage Experiment Field Experiment Diffusion)
o e e e e

Startin 2022 <| |> l Target Year: 2030 Target Year: 2040

Uncertainties: Technology (methods, scale, and

. . : * Risk analysis
operation area), Environmental impact, Stakeholders, Y

* Safety requirements

Transitions in climate, people’s perception, and other,
disaster prevention methods ' * Regulatory gap
| assessment
re not readily apparent and
lifficult to detect precisely * Risk communication

Importance of RRI

Self-governance without deterring

Target Year: 2050

Minimum Requirements

» Safety regulations

* Responsible department / organization

* Liability and compensation regime

* International cooperation (MoUs, bilateral

agreements, or regional conventions)

innovation (& curiosity)
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4. Joint ELSI Research in Moon Shot Goal 8 (z

- Credit:
TAKAGAKI - ELSI PI:

Nauhlsa =
Modlfymg 3 SASAOKA

Typhoon - _
Surface Flux Manami (me

Obs

MORI
Shuichi

H '
YAMAGUCHI Kosei NISHIZAW A FUDEYASU Legend
Process- | Heavy Rainfall Control for Living Cetva Hironori Core Project
Driven | Together with Isulatecl-Convectw Typhoon Control Research E . ibili
Rainstorms and Line-Shaped Weather Model “r’h Aiming for a Safe and
Rainbands Prosperous Society Stud
KOTSUKI Shuniji j@
Artificial Generation of Upstream Maritime
Data- 1 Heavy Rains to Govern Intense-
Driven ? Rain-Induced Disasters Over Land @ SAWADA Yohei
Control Theory of Weather- Local
| NONOMURA Taku Society Coupling Systems for \ heavy rain /
Actuator Position Optimization JESItle=klalyicRelele I PR E ST
TAE;ﬁIBﬂ;\]A Local heavy rain Linear torrential rain Typhoon 2l AL
.. MATSUYAMA
IKop Target l Momoyo

| Joint ELSI Research Group (since 2022) |
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5. How to Proceed the Joint Research
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6. Preliminary Outcome: Six Fields of ELSI
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1. Issues related to global or transboundary risks

1.1 Implications for the earth’s environment and ecosystems, including unanticipated risks
(uncertainty at a global scale: weather, climate / ecosystems / causal links)

1.2 International risk distribution and cooperative relationships (disparities, international conflicts
/ military utilization, terrorism / economic conflicts, trade friction)

2. Issues related to regional-level risks
2.1 Impact on the regional environment and ecosystems (the environment and ecosystems at

the regional scale / uncertainty in causality)
2.2 Negative impact on third parties / mitigation of regional conflicts (agriculture / fisheries /
obstruction of aircraft and vessel operations / dam reservoirs / landscapes)

3. Challenges surrounding long-term changes in society

3.1 Weakness in social systems (vulnerabilities in disaster prevention infrastructure and
measures / economic and industrial fragility / moral hazard / low awareness / prediction

accuracy and resilience)
3.2 Exacerbation of disparities and divisions (environmental justice / hegemony / wealth

disparity)

-w
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4. Challenges surrounding value norms related to nature and culture

4.1 Environmental and scientific ethics (environmental interests / environmental rights / intergenerational ethics /
public and communal property / international rules and legal order)

4.2 People’s lives (perception of nature and disasters / language and terminology surrounding “control” /
interaction with science and technology / culture and philosophy of coexistence)

5. Issues related to social jJudgment and decision-making processes

5.1 Judgment process and consensus building in technological development (advancement of related
technologies / accountability)

5.2 Decision-making process and consensus building for control implementation (decision-making entity /
responsibility / activation conditions (necessity) / accountability)

5.3 Distributive justice in cost burden (principles of beneficiary responsibility, compensation issues between
benefiting and affected areas)

6. Challenges in RRI practices

6.1 Research ethics and responsibilities (guidelines / philosophy of care for nature and society / responsibility
allocation / compliance / changes in researcher awareness)

6.2 Research governance (building best practices / ELSI and RRI considerations / reflective practice / research
collaboration and coordination / peer review / tensions within projects)

(>
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7. Issues Related to Global or Transboundary Risks (Field No. 1)
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B Negative Impacts?

Case 1: Seeded substances (e.g., silver iodides) were directly flown
to third parties’ premises (soil) or public areas.

Case 2: The short-term weather or environment had been altered

due to the operation (incl. the case in which the typhoon path was
curved).

Case 3: The long-term environment, biodiversity, and climate have
changed due to the operation.

Case 4: Situations like those described above cause political and

social conflicts and instabilities.

Proximity between
he operation and
he result

Close

Far

_ s
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8. Managing Risks and Challenges (Purpose-based) /(/

B Military or Hostile Purposes

e Completely prohibited (Art. 1, ENMOD 1976(1)

(1) Convention on the Prohibition of Military or Any Other Hostile Use of Environmental Modification Techniques (78

contracting parties, including Japan, the US, China, and Russian Federation)

Art. 1, ENMOD

(1) Each State Party to this Convention undertakes not to engage in military or any other hostile use of
environmental modification techniques having widespread, long-lasting or severe effects as the means of
destruction, damage or injury to any other State Party.

(2) Each State Party to this Convention undertakes not to assist, encourage or induce any State, group of States or
international organization to engage in activities contrary to the provisions of paragraph 1 of this article.

Art. 2, ENMOD

As used in article 1, the term “environmental modification techniques” refers to any technique for changing —
through the deliberate manipulation of natural processes — the dynamics, composition or structure of the earth,
including its biota, lithosphere, hydrosphere and atmosphere, or of outer space.
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B Peaceful Purposes with Harmful Results

ENMOD 1976 encourages weather modification for peaceful purposes (Art. 3(1)(2))

No specific regulations at the international level (excl., WMO Guidance, a bilateral reporting

framework (Canada—US), domestic legislation (N/A in Japan))

General obligation to avoid harmful environmental impacts (non-harm principle, cf.

Principle 21, Stockholm Declaration 1972(2)

(2) Declaration of the United Nations Conference on the Human Environment

Marine pollution risks: London Convention 1972 (and its protocols)® and UNCLOS
1982(4)

(3) Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter

(4) United Nations Convention on the Law of the Sea

Air pollution risks: CLRTAP 1979 ) (Japan is not a party)

(5) Convention on long-range transboundary air pollution
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B Peaceful Purposes with Probable Harmful Results

* Need for Environment Impact Assessment (EIA) in advance? To what extent?
* Precautionary Principle / Approach? (cf. Rio Declaration 1992, UNFCCC 1992)

» If the operation were prohibited under the Precautionary Principle due to the
probability of harmful impacts on third parties, the environment, or biodiversity,
society would end up losing one possible measure to avoid severe results from
disasters (Risk-versus-Risk situation)

* Which risks should be more fully stressed?

* Would fair compensation justify imposing risks on the other side?

S -
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B Harmful Results beyond Expectations

How to compensate for such unexpected losses?

TYPHOONSHOT

&

» Need for compulsory compensation system? (e.g., obligation to procure third-

party liability insurance and/or governmental compensation)

Negligence-based Liability or Strict Liability for ultrahazardous activities?

» E.g., existing compensation system in other fields: Outer Space Treaty 1967

(strict liability of the State), CLC 1969 (strict liability of the tanker owner)

Difficult to establish a causal link between the operation and the damage

General remedy, such as “Loss and Damage Fund by World Bank”?

L L
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Thank you for paying attention

Contact: sasaoka-manami-hz@ynu.ac.jp
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