Cz —-— FIITIIIII— A intiative of the
CARNEGIE

G 2 Co U N CI Lfl%rteErtr};éCt?(;?wl Affairs

Carnegie Climate
Geoengineering
Governance Initiative

Geoengineering:
the need for governance
February 2019

-
170 East 64th Street, New York, NY 10065 USA - Tel +1 212 838 4120 - c2g2.net - contact@c2g2net



Geoengineering:

the need for governance

Authors

Janos Pasztor, Carnegie Climate Geoengineering Governance Initiative (C2G2)
Nicholas Harrison, Carnegie Climate Geoengineering Governance Initiative (C2G2)
Ying Chen, Chinese Academy of Social Sciences

Arunabha Ghosh, Council on Energy, Environment and Water

Ronny Jumeau, Ambassador, Republic of Seychelles

Carlos Nobres, Brazilian Academy of Sciences

Jesse Reynolds University of California, Los Angeles, School of Law

Acknowledgements:

The paper was prepared and published by the Carnegie Climate Geoengineering Governance Initiative (C2G2)
which is an initiative of the Carnegie Council for Ethics in International Affairs. Any views expressed in this
paper are solely those of its authors, and do not reflect any official position.

The authors would like to express their gratitude to Neth Dafio of ETC Group, members the C2G2 team and
eight anonymous independent reviewers for their much-appreciated comments and suggestions which
improved the content of this paper.

Copyright notice:

This publication may be reproduced in whole or in part and in any form for education or non-profit purposes
without special permission from C2G2, provided acknowledgement or proper referencing of the source
is made.

Suggested citation:

C2G2 (2019). Geoengineering: the need for governance. Carnegie Climate Geoengineering Governance
Initiative (C2G2), February 2019, New York, USA.

www.c2g2.net




C2 What is geoengineering and
G2 why does it need governing?

In recent reports by the Intergovernmental Panel on Climate Change'?,
consideration has been given to two approaches to alleviate the impacts
of climate change which are often referred to as ‘geoengineering’. They
include mitigation measures such as large-scale Carbon Dioxide Removal
and remediative measures known as Solar Radiation Modification.

Both approaches face uncertainties around feasibility, acceptability,
sustainability and governance. So, what exactly is geoengineering and why
does it need governing?

Geoengineering refers to a broad set of methods Over the past decade, the idea of intentionally trying
and technologies that aim to deliberately alter the to engineer the earth’s climate has begun to receive
climate system on a sufficiently large scale to alleviate increasing attention from academics*®, national

the impacts of climate change®. While definitions institutions®”8, governments®'® and intergovernmental
and terminology vary, in line with recent scientific organisations'"'2131415 The Intergovernmental Panel
consensus this paper gives separate consideration on Climate Change (IPCC) included SRM and CDR
to the two main approaches considered as in its fifth assessment report'® and is expected to
geoengineering: Solar Radiation Modification (SRM)  dedicate more attention in its forthcoming sixth

and large-scale Carbon Dioxide Removal (CDR). assessment report (due in 2022)".

What is geoengineering?

Geoengineering is an umbrella term used to refer to a range of existing, experimental and theoretical
technologies that aim to help manage global climate risk in a variety of ways, with distinct implications for
governance. In this paper, in line with the IPCC, we address these technologies under two broad categories:
Carbon Dioxide Removal and Solar Radiation Modification.

Carbon Dioxide Removal (CDR) aims to reduce atmospheric concentrations of Carbon Dioxide (CO,)
and other greenhouse gases through processes that remove it from the atmosphere by either increasing
biological sinks of CO, or using chemical processes to directly bind CO,. CDR is classified by the IPCC as
a special type of mitigation*. CDR is not necessarily considered as geoengineering, however, the concept
of deploying CDR at sufficiently large scale to alter the climate is sometimes referred to as geoengineering,
although the use of the term in this context is not universally accepted. Other commonly used terms include
Greenhouse Gas Removal, Negative Emissions Technologies or Carbon Geoengineering. Most IPCC
scenarios that are expected to keep global warming within 1.5-2°C already assume widespread deployment
of some kinds of CO, removal while acknowledging that the technologies and methods are uncertain and to
varying degrees associated with challenges and risks™ 7.

Solar Radiation Modification (SRM) refers to methods that aim to reduce global warming by reflecting
more solar radiation into space or by allowing more heat to escape the earth’s atmosphere. The IPCC have
previously referred to it as Solar Radiation Management?” while other commonly used terms include: Albedo
Enhancement or Modification; Radiation Modification Measures; Radiative Forcing Geoengineering; Solar
Geoengineering or simply, Geoengineering. Many conceptual ideas for SRM measures exist, most of which
have not yet progressed beyond the journal article, computer model or laboratory stage. Stratospheric
Aerosol Injection (SAl) is the most researched method with other less well-researched approaches including

Ground-Based Albedo Modification, Marine Cloud Brightening or Cirrus Cloud Thinning*.




C2
G2

In its recent special report on global warming of
1.5°C, the IPCC noted that all modelled pathways
limiting global warming to 1.5°C with limited or

no overshoot, project the use of CDR at a large
scale'. The report goes on to highlight that most
current and potential CDR measures could have
significant impacts on land, energy, water, or nutrients
if deployed at large scale. Furthermore, it notes

that afforestation and bioenergy in particular may
compete with other land-uses, may have significant
impacts on agricultural and food systems, biodiversity
and other ecosystem functions and services, and
would require governance systems if deployed at
large scale®. In relation to SRM, the IPCC notes that
although some SRM measures may be theoretically
effective’®, they face large uncertainties, knowledge
gaps and substantial risks, institutional and social
constraints to deployment related to governance,
ethics and impacts on sustainable development'®.

Concerns also exist that exploration of large-scale
CDR or SRM could potentially divert interest or
investment away from greenhouse gas emissions
mitigation?°, and some scholars have suggested that
even researching some technologies could lead to
political or institutional lock-in to deployment®'. While
some critics argue for a ban on all geoengineering
field experiments and deployment??, other observers
assert that premature rejection of these technologies
could be as risky for our climate as their premature
use in the context of ongoing climate change®.

According to some scholars, increasing interest

in large-scale CDR and SRM approaches in the
context of growing climate risks, and insufficient
pledges from governments to achieve the Paris
Agreement goals'®, increase the likelihood that
powerful sovereign or private actors might attempt

to deploy such approaches unilaterally in the coming
decades??® before enough is known about the risks
and benefits or adequate governance is fully in place.
The IPCC notes that unilateral action could potentially
become a serious SRM governance issue and that
existing governance mechanisms for CDR are scarce,
targeted at particular options and aspects and often
only at national or regional in scale®®.

What is the
current status of
the governance
of large-scale CDR
and SRM?

Governance provides the means for deciding,
managing, implementing and monitoring policies
and measures*. Governance of large-scale CDR and
SRM should therefore primarily provide the means
for deciding whether or not to engage with such
options, and if so, how?. An inclusive overview of the
current status of governance relating to large-scale
CDR and SRM requires recognition not only of official
processes and legal instruments at various levels of
government, but also the contributing roles of private
sector, non-governmental and civil society actors in
addressing the issue”.

International agreements and legal instruments

In terms of official processes and legal instruments
at the international level, around eleven principal
multilateral agreements have been identified as
potentially relevant for governance of large-scale
CDR or SRM?°. Most notable among these are the
UN Framework Convention on Climate Change
(UNFCCC) and its Paris Agreement®, the Convention
on Biological Diversity (CBD)*' and the London
Convention3? and London Protocol on the Prevention
of Marine Pollution by Dumping of Wastes and Other
Matter 1972 (LC/LP)*.

Some scholars have noted that the UNFCCC

would appear to be a logical institutional home

for governance of CDR'%43% and suggest that the
bottom-up architecture of the Paris Agreement may
be well suited to a more decentralised or ‘patchwork
quilt’ governance structure that large-scale CDR or
SRM may demand?®¢*’. The IPCC notes that several
possible institutional arrangements have been
considered for SRM governance including under the
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UNFCCC and its Subsidiary Body on Scientific and
Technological Advice (SBSTA)?.

The CBD is the only international legal instrument
with near universal participation® whose institutions
have addressed geoengineering in its entirety. The
IPCC notes that arrangements for SRM governance
have been considered under the CBD and an
international governance mechanism is in place

for research and development of one form of CDR
(Ocean Fertilisation)™®. In 2010, Parties to the CBD
adopted a decision on geoengineering' covering

all technologies that may affect biodiversity, and
while not expressed in legally binding language the
decision is important for global governance due to
the wide consensus it represents®®°, In 2016, Parties
reasserted this decision while noting the need for
more transdisciplinary research and knowledge-
sharing to better understand impacts and
regulatory options*'.

The LC/LP aims to protect and preserve the marine
environment from all sources of pollution. Parties to
the LC/LP have addressed marine geoengineering
processes, and specifically ocean fertilisation,
through a nonbinding decision and later as a
binding (but not yet in force) amendment to the
Protocol®'421343 |n 2013, Parties to the Protocol
adopted a resolution to ban ocean fertilization
activities other than legitimate scientific research*,
which is widely viewed as a de facto moratorium on
commercial ocean fertilisation activities?.

More broadly, specific forms of SRM could fall
under other international legal instruments. For
example, some forms of Stratospheric Aerosol
Injection could fall under the purview of the Vienna
Convention for the Protection of the Ozone Layer
and its Montreal Protocol, or the Convention on
Long-Range Transboundary Air Pollution (CLRTAP).
They may alternatively satisfy the definition of
‘environmental modification’ placing them within the
scope of the Environmental Modification Convention
(ENMOD), which prohibits hostile environmental
modification ‘having widespread, long-lasting or
severe effects as the means of destruction, damage
or injury’. Customary international law also governs
transboundary risks from hazardous activities and
nation-states have legally-binding duties to regulate
activities that pose transboundary risks, to conduct

environmental impact assessments, to notify and
consult with potentially affected states, and to take
reasonable measures to reduce the risks**.

Intergovernmental organizations are also increasingly
beginning to address the issue of governance through
official assessment and reporting mechanisms. For
example, in 2018 the IPCC special report on global
warming of 1.5°C included numerous references

to the issue of governing CDR and SRM?%, and in
2017 the UN Environment Emissions Gap report
featured a dedicated chapter assessing CDR options
including recommendations on governance™. In
2016, the Secretariat of the CBD published an
updated technical report on geoengineering impacts
and regulation related to biodiversity®® and recent
scientific assessments by the World Meteorological
Organisation (WMO) under the Montreal Protocol
have highlighted the potential adverse impacts some
forms of SRM could have on stratospheric ozone*4e.

Academic and other researchers

The national academies of science in the UK and
USA recently published updated assessments of
CDR which include various recommendations around
governance*#8, A range of countries and private
actors are funding research, and various other state
and non-state actors have produced documents and
proposals to influence the agenda and

broker knowledge™.

Academics and researchers are increasingly raising
awareness of the need for governance?, evident in
the growing number of publications and discussions
featuring in dedicated online knowledge sharing
platforms®®. Both CDR and SRM have become the
subject of increasing scientific and academic scrutiny
over the past decade®, with particular interest in
risks, impacts and governance considerations®'".
This has been facilitated by a growing number of
dedicated research collaborations such as the
EUTRACES®, the GeoMIP%, the Geoengineering
Governance Research project®, and the Forum for
Climate Engineering Assessment (FCEA) Academic
Working Group on international governance®®.

While some elements of research governance exist
in established international agreements (e.g. CBD
and LC/LP), researchers and research institutions
have also been exploring other possible options
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for governing geoengineering research, including:
scientific self-governance®; high level principles®’;
codes of conduct®®; allowed zones for experiments®?;
advisory commissions®6'; research commons®

and responsible innovation®. The past few years
has also seen an increasing number of international
conferences organized by non-state actors
dedicating space to the topic of geoengineering
governance®,

Non-governmental and civil society organisations

Non-governmental and civil society organisations
have become increasingly active in raising
awareness of geoengineering and the need for
governance. Some, like the American Geophysical
Union, call for more research®, while others

focus on raising awareness of governments and
intergovernmental bodies such as the recent briefing
to the UN Environment’s Committee of Permanent
Representatives®®. Among environmental groups, a
few like the Environmental Defense Fund®” cautiously
support some research, while others are critical or
opposed, such as the Heinrich Béll Foundation®8,

or the ETC Group® which has been campaigning
and engaging intergovernmental processes on

the topic for over a decade now™® "', Coalitions of
non-governmental actors continue to collaborate

to provide information>7® and coordinated
campaigns highlighting the potential risks posed

by geoengineering’™. Others have focussed on
promoting policy-dialogue, such as the Indian Council
on Energy Environment and Water (CEEW)"® which
has convened conferences and briefings in the
Asia-Pacific region, the Solar Radiation Management
Governance Initiative (SRMGI)® that has facilitated
workshops and provides research grants for
developing countries globally, or the Carnegie Climate
Geoengineering Governance Initiative (C2G2)"” that
aims to catalyse the development of geoengineering
governance in the international policy arena™.

The media

In recent years, increasing references to
geoengineering have started to emerge in both
specialist and mainstream media, ranging from
non-fiction books™ to fictional movies™ and a host
of articles in the popular press. On social media,
an online community of ‘chemtrail conspiracists’

have become increasingly active® and the issue of
geoengineering and its governance has more broadly
been an increasing focus of blogs and social

media postings.

What are
potential

next steps for
governance of
large-scale CDR
and SRM?

Members of the international community now

need to consider the policy issues that large-scale
CDR and SRM raise, with a view to developing
international governance?. An inclusive approach

to such deliberation will require the engagement of
various levels of government, non-governmental and
civil society actors?, ensuring sufficient alignment

to establish societal legitimacy for any proposed
governance framework®' and decisions taken

within it. This could be achieved through a process of
learning and knowledge-sharing within and between
governments and other actors (in particular those
representing less developed countries, indigenous
and local communities)®82 to increase understanding
and inform future decision-making on governance.
Member states’ motivation to join an international
governance framework might include: having a voice
in diplomacy, preventing unilateral action by others,
and benefits from research collaboration?. The
United Nations’ various organs, agencies and related
organisations who have already begun to address
climate change are likely to have a central role

to play.

Addressing knowledge gaps

Substantial knowledge gaps exist around
the feasibility, costs, and benefits of different




C2
G2

geoengineering approaches, including whether or
not they would be effective at alleviating the negative
impacts of climate change and how they might
affect delivery of sustainable development and the
Sustainable Development Goals (SDGs)®84. These
gaps will need to be addressed if discussions of
governance are to be sufficiently well informed and
a range of approaches have been identified, such

as launching collaborative learning, transdisciplinary
research and development activities'8586.87,

Governance principles and approaches

How future governance of geoengineering might
develop also requires attention. Existing research
provides some initial insights into a range of different
principles that could be considered, including:
precautionary, transparency, minimisation of harm,
intergenerational equity, international cooperation
and research as a public good® ¥. Others have
emphasised the importance of not limiting discussion
to climate-related issues and ensuring transparent,
accountable and participatory multilateral
deliberation®. Various potential models for decision-
making have been explored, covering the issues

of consent®, the interaction between research and
deployment?, liability®® and other legal**, institutional
and organisational dimensions®-929, Consideration
has also been given to whether a regulatory or rights-
based approach to governance would be sufficient or
effective®, and at some point it may be useful to have
a formal process that can examine the intersection

of geoengineering and human rights®, to effectively
manage the potential effects that deployment of
some technologies may have on people’s right to
food, health, water and life®.

Support for sustainable development

Governance of large-scale CDR or SRM research

will need to be carefully designed to ensure its
support for sustainable development, to substantially
reduce the risk of negative impacts®, and include the
possibility to prevent or ban use. This will require a
coordinated effort across relevant intergovernmental
organisations and processes, governments, research
funders (public and private), and other relevant
non-state actors.

Governance of large-scale Carbon Dioxide
Removal (CDR)

In relation to governance of large-scale CDR, the
recent UN Environment Emissions Gap report
proposed a number of practical recommendations
for the role that governments can play in providing
funding and incentives, setting standards and giving
attention to the risks and challenges presented by
different options and potential policies to

address them'™.

CDR might be able to be governed primarily
through national and sub-national mechanisms,
although there would be some need for international
coordination. Any proposal for international
governance will need to be discussed and aligned
with national governance, and subnational and
non-state actors will need to be engaged to
ensure support for national governance. This will
require national-level scientific assessments and
national stakeholder consultations to understand
perceptions?, and a degree of voluntary reporting
to international scientific bodies or specialised
geoengineering forums®.

Governance of Solar Radiation Modification (SRM)

It is unclear how the current international climate
regime might govern SRM as the technologies have
a less clear relationship with the objectives of the
UNFCCC. Existing UN decisions (e.g. under the
CBD) and other international legal instruments and
mechanisms relevant to geoengineering provide
important foundations for a future regime, and

could be strengthened, built upon or consolidated

to provide international governance with sufficient
legitimacy and universality to address what the IPCC
now refer to as a potentially serious governance
issue?®. As discussions on how best to handle the
governance of SRM continue, the literature reviewed
for this paper suggests a number of important issues
for consideration which include inter alia:

* How to increase understanding whether or
not SRM could be part of a global response to
manage climate risks, and its implications;

*  Whether and how to research SRM responsibly;
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¢ To explore what governance framework(s)
would allow coherent management of climate
risks among the different available tools, such
as emission reductions; adaptation; CDR
and potentially SRM, in the overall context of
sustainable development;

* To consider, in the meantime, to prevent
deployment of SRM unless (1) there is enough
knowledge about the risks and benefits for
decision-making not only at the global level
but also at regional and sub-regional levels,
and (2) the world has agreed via legitimate
intergovernmental processes on the governance
framework needed to take decisions and govern
deployment and non-deployment, as applicable;

° How to initiate the considerable research and
policy work to understand how SRM functions,
its impacts and how it could be governed
which would be needed before the international
community could be clear if SRM is even a
viable option;

* How to support and finance inclusive deliberation
of governance that enables effective engagement
by vulnerable, indigenous and local communities;

Geoengineering methods raise understandable
fears about technological hubris??, but as

the effects of global warming have become
increasingly apparent, a precautionary approach
whether or not to consider large-scale CDR

or SRM as part of broader risk management
responses to climate change is becoming a
serious governance issue?. The ungoverned
deployment of these technologies poses
potentially critical environmental and geopolitical
risks that now demand urgent consideration,
before events overtake us.
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