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covertly, so participants know they will  
be held to account by other states, civil 
society actors and their own citizens if  
they fail to comply.

While this transparency may discourage 
faint-hearted politicians from signing up 
to fossil fuel bans in the first place, it also 
exposes them as free-riders if they don’t. 
Such exposure will render them more 
vulnerable to the kinds of domestic political 
pressures and international social costs 
discussed above. In this way, transparency, 
domestic political mobilization and 
international norm diffusion combine to 
make fossil fuel bans a potent instrument in 
the climate policy toolkit. ❐
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International law poses problems for negative 
emissions research
New international governance arrangements that manage environmental risk and potential conflicts of interests are 
needed to facilitate negative emissions research that is essential to achieving the large-scale CO2 removal implied 
by the Paris Agreement targets.

Kerryn Brent, Jeffrey McGee, Jan McDonald and Eelco J. Rohling

Carbon dioxide removal (CDR) 
geoengineering refers to activities 
to counteract climate change by 

removing CO2 from the atmosphere on a 
large scale. CDR geoengineering activities 
are aimed at achieving ‘negative emissions’, 
or a net reduction in GHG emissions 
in a given time period. A path of rapid 
decarbonization might still achieve the 
Paris Agreement’s target of stabilizing global 
temperature increase at 1.5–2 °C above pre-
industrial levels1,2. However, many of the 
integrated assessment models used for this 
target range — summarized in the IPCC’s 
Fifth Assessment Report — suggest that 
on top of mitigation, negative emissions 
will need to commence by 2030 and occur 
at large scale by 20503. Similar arguments 
have been made about reducing warming to 
demonstrably safe Holocene levels, rather 
than the more arbitrary 1.5–2 °C bounds4.

Reliance on future negative emissions to 
meet the Paris Agreement targets is a risky 
strategy. It assumes that CDR proposals 
will be developed, tested and implemented 
at scale within the next decade. Some, 
such as reforestation, afforestation and soil 
restoration, have discrete capacities that are 
ready to be exploited5. However, only  
limited progress has been made in 
developing and testing technologies to 

remove CO2 from the atmosphere and store 
it in terrestrial or oceanic sinks. Such reliance 
also assumes that large-scale implementation 
of CDR will be socially acceptable. Social 
acceptability will be influenced by the level 
of openness and responsibility of CDR 
research during the development phase, 
and especially by the level of direct public 
engagement with such research.

Not all geoengineering proposals carry 
the same risks. CDR proposals such as 
reforestation and direct air capture involve 
less obvious risks to the Earth system than 
solar radiation management strategies  
such as stratospheric aerosol injection  
(see page 97 of ref. 6). Many CDR activities 
nevertheless present significant risks and 
uncertainties. For example, terrestrial CDR 
proposals (such as bioenergy with carbon 
capture and storage) may conflict with land 
use for food production and biodiversity 
conservation7. Marine-based CDR proposals 
such as ocean fertilization may alter ocean 
chemistry, with potentially significant 
impacts on the marine food web that remain 
poorly understood (see page 61 of ref. 6).

It is critical that governance arrangements 
continue to emphasize the need to drastically 
mitigate global GHG emissions. CDR 
cannot be considered as a substitute for 
mitigation because current emissions 

(almost 10 gigatonnes of carbon per year, or 
37 gigatonnes of CO2 per year) are so high 
that even widespread — largely untested — 
application of all conceivable CDR options 
today could offset only about a third of 
emissions8. In parallel to the requirement 
for emission reductions, urgent research and 
development is needed into the long-term 
negative emissions potential of CDR and 
its risks. For this purpose, modelling and 
laboratory-based testing of CDR proposals 
need to progress to incremental field-
testing and demonstration projects9. Robust 
international governance arrangements will 
also be needed to minimize the negative 
effects and manage the remaining risks 
of CDR strategies10. Finally — and most 
importantly — governance must take into 
account the wider risk of failing to advance 
CDR research. In other words, it needs to 
minimize the risk that international climate 
policy will continue to expect significant 
negative emission capacity to be available  
by 2030, without understanding the 
feasibility for it to be implemented at the 
scale required.

Given that international law will need 
to both allow and facilitate responsible 
CDR research, the current legal position 
is concerning. Several international laws 
may be incidentally relevant to CDR, 
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including obligations to protect and preserve 
the marine environment under the UN 
Convention on the Law of the Sea, and rules 
concerning prevention of transboundary 
harm under customary international law11. 
There have been two specific advances to 
govern CDR research by international law, 
both of which predate the Paris Agreement. 
We focus on these attempts as they provide 
the only firm indication of how CDR 
research has so far been treated under 
international law.

The first came in 2010, when the UN 
Convention on Biological Diversity (CBD) 
passed a decision inviting all countries 
and international organizations to prohibit 
geoengineering activities (including 
research) that may negatively impact 
biodiversity12. This prohibition is intended to 
last until there is adequate science to justify 
geoengineering and a better understanding 
of the risks and associated impacts. Small-
scale scientific research is permitted, but 
only in controlled settings (that is, not 
in the open ocean or the atmosphere) 
and provided it can be justified to gather 
specific scientific data. This prohibition is 
non-binding, so a state cannot be sued for 
breaching it, but it is nevertheless important 
because it sets the stage for how the 
international community should approach 
the issue of geoengineering research. The 
CBD reaffirmed the prohibition in 201213 
and again in 201614.

The second development came in 2013, 
when the international regime governing 
the dumping of waste at sea (the London 
Convention and Protocol)15,16 adopted 
a legally binding prohibition on ocean 
fertilization (Resolution LP.4(8) that is yet 
to come into effect)17. This prohibition 
was in response to controversial proposals 
for ocean fertilization that were aimed at 
creating emission reduction credits for sale 
on emerging carbon markets18. Like the 
CBD, the London Protocol’s prohibition 
contains an exception for scientific research 
activities. Yet it goes further in providing a 
detailed framework to help states identify 
when activities are ‘legitimate scientific 
research’19. The framework allows for 
researchers to be paid for their work and 
to seek patents on technologies. But the 
framework states that ocean fertilization 
research activities are prohibited if their 
‘design, conduct and/or outcome’ is 
influenced by economic interests, or leads 
to direct economic gains. At face value, 
therefore, the London Protocol prohibits any 
ocean fertilization research that is aimed at 
or leads to economic gains, such as carbon 
trading, an approach that may be applied to 
other marine geoengineering research in the 

future (see page 2 paragraph 5, art 6bis and 
annex 5 of ref. 17).

The framework for legitimate scientific 
research gives states greater certainty in 
identifying which research activities should 
be allowed. However, it is important to bear 
in mind that these rules were primarily 
developed with environmental protection in 
mind, rather than spurring research20. The 
restrictive nature of the London Protocol 
prohibition is reflected in the fact that there 
have been no known scientific ocean iron 
fertilization field tests since 200921.

It is time to rethink the initial stance of 
international law towards CDR research 
as it leaves little room for carbon trading, 
subsidies or other economic incentives to 
play a role in advancing CDR research. 
Such measures will give greater investment 
certainty and encourage research and 
development activity. To be clear: economic 
interests or gains should not be the primary 
driver for CDR research and testing. Nor 
should the personal commercial interests 
of CDR researchers be mixed with research 
activities22, as they may be detrimental 
to geoengineering research and public 
confidence23. But an approach to governance 
that precludes any economic interests from 
influencing — and any direct economic 
gains from — CDR research is now too 
restrictive. There is already evidence of 
some CDR research pushing the boundary 
on the role of economic interests24. For 
CDR research to progress as needed, 
international law must avoid the problem of 
conflicts of interest, while becoming more 
accommodating of economic interests that 
facilitate research.

A shift in the stance of international 
law has already been anticipated. The 
2017 Emissions Gap Report from the UN 
Environment Programme highlights the 
benefits of expanding CDR research, and 
states that governments might have an 
important role to play in incentivizing 
research25. Carbon trading systems, also 
contemplated under the Paris Agreement, 
have been suggested as means to incentivize 
CDR research26. Similarly, tax incentives 
and government subsidies could encourage 
private sector investment in research27, 
which will be required at large scales. Rules 
requiring transparency and disclosure of 
economic and financial interests may strike a 
more appropriate balance between facilitating 
scientific research, minimizing risk and 
avoiding personal conflicts of interest.

In conclusion, there is a mismatch 
between the current position of international 
law with regards to CDR research and 
the need to advance CDR research and 
associated technological developments to 
help meet the Paris Agreement targets. The 

current stance, although not yet legally 
binding for states, is primarily aimed at 
preventing harm to biodiversity and the 
marine environment28. Risk management 
measures are important, and the CBD and 
London Protocol have the capacity to further 
develop these rules, but they are unlikely 
to propose rules to govern the incentive 
schemes or carbon trading mechanisms 
that will be necessary to advance CDR 
technologies. Other areas of international 
law, such as the UN Framework Convention 
on Climate Change, might be better suited 
to developing this structure for CDR 
research. If not, a new international treaty 
may be needed to match international law 
on CDR research governance with the 
expectations of international climate change 
policy. International policymakers must 
urgently advance such reforms, to ensure 
that international law is more facilitative of 
CDR research. ❐
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