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Global climate change, geo-engineering

and human health

Rio+20’s proposed Sustainable Development Goals have
the potential to redefine the course of international action
on climate change. They recognise that environmental
health is inextricably linked with human health, and that
environmental sustainability is of paramount importance in
safeguarding global health. Competition entrants were
asked to discuss ways of making global health a central
component of international sustainable development
initiatives and environmental policy, using one or two

concrete examples

i0+20’s Sustainable Development Goals represent

a salutary advance in global discourse on climate

change action. The goals acknowledge the
indissoluble connection between human health and
environmental sustainability.! Climate change scenarios
portend a host of health ills: the spread of tropical
pathogens; inclement weather events with their attendant
toll on human populations; and the degradation of
terrestrial and oceanic ecosystem services resulting in
increased water scarcity, food shortages, civil strife and
possibly war.>® In short, it is clear that climate change
represents profound health challenges.

Conversely, climate change mitigation represents health
opportunities. Concrete examples abound on the health
co-benefits of progressive climate change mitigation.* A
reduction on fossil fuel reliance from motorised transport,
for instance, offers improved cardiovascular performance
in an increasingly sedentary global population beset with
metabolic disease. Similarly, less indoor biofuel
combustion and improved air quality could ameliorate the
incidence and severity of chronic obstructive pulmonary
disease® and lung cancer,® as well as other lung disease.

One underinvestigated dimension to climate change
discourse, however, is the link between human health and
geo-engineering. Geo-engineering projects are
increasingly proposed as a safety valve in the event of
runaway climate change and continued global
disagreement over deep emissions cuts.” Geo-engineering
represents a broad church of technologies that involve
manipulation of climate settings on a planetary scale to
manipulate anticipated and observed climate change
phenomena. The technologies fall into one of two main
categories — those aimed at removing carbon dioxide from
the atmosphere, and those aimed at reducing radiative
forcing by deflecting sunlight.® While the term can refer to
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a suite of climate-modifying technologies, I've focused
here on two geo-engineering technologies: fertilising
oceans with iron filings to stimulate phytoplankton blooms
to resorb more carbon dioxide from the atmosphere; and
seeding the upper atmosphere with reflective aluminium
nanoparticles or sulfur aerosols to reduce solar radiation.

While these technologies may smack of science fiction,
we are clearly living in the Anthropocene age, with the
problems of climate change, ozone depletion and mass
extinction of species all evidence that human industrial
civilisation is a geological force capable of overwhelming
planetary regulation.” Moreover, as climate change
negotiations reach an impasse, geotechnology is
increasingly gaining political traction, with politicians
loath to navigate the diabolical policy dilemmas of deep
and economically painful emissions reductions. Geo-
engineering poses myriad moral, ecological, security and
governance challenges. However, the human health
implications are a little-explored dimension to these
technologies. This is vitally worth considering given the
scale and irreversibility of any such possible experiment
with global human health.

Technologies aiming to reduce solar radiation, for
instance, pose potential health hazards. Current modalities
for deflecting sunlight include sulfur and nanometallic
aerosols such as aluminum. Aluminium is a pro-
inflammatory compound, and environmental exposure to
the metal has been linked, albeit controversially, with
neurodegenerative diseases such as Alzheimer’s disease,
Parkinson’s disease and amyotrophic lateral sclerosis.!012
Suspended aerosolised aluminium has the potential to
prove a hazardous environmental exposure, warranting
careful and close investigation as well as a precautionary
approach before widespread deployment.

Sulfur aerosols to reflect sunlight are another candidate
technology as part of the suite of geo-engineering
proposals. Sulfur seeding of the stratosphere holds
possibilities for ecological disturbance with human health
implications. Sulfur aerosols mimic the global dimming
effect that classically follows large-scale volcanic eruptions.
However, studies suggest that these aerosols have the
potential to deplete stratospheric ozone by serving as
surfaces for heterogeneous chemistry.'® This could cause
increased levels of carcinogenic solar ultraviolet-B energy
to reach the surface with a potential impact on health and
biological populations. Additionally, sulfur aerosols stand
to perturb the sulfur and global hydrological cycles,
contributing to the global acid rain burden with its
concomitant health and ecological effects.
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Iron fertilisation of the ocean has also been undergoing
experimentation and is mooted as a geo-engineering
venture of choice. Iron is a limiting factor to phytoplankton
growth in many parts of the ocean. Phytoplankton
communities represent natural carbon capture and
removal machinery. Apart from the dire scenario of
unforeseeable interference with the pelagic food chain,
iron fertilisation of the ocean could have more immediate
and direct impacts on human health. Recent studies have
shown, for example, that iron enrichment can favour the
survival success of Pseudo-nitzschia species of algae.!*
Pseudo-nitzschia commonly occur along coastlines and
are responsible for the periodic closure of shellfish and
finfish harvests due to the accumulation of neurotoxic
domoic acid in the tissues of commercially and
recreationally important marine species.!* More broadly,
iron enrichment can enhance algal blooms with their well
established health effects, including respiratory irritation
and cyanobacterial illness.!*

Geo-engineering may have indirect effects on human
health as well. As a dual-use technology with
militarisation potential, and with some countries already
declaring strategic interest in weaponising weather,'® geo-
engineering has the potential for transboundary conflicts
with devastating human impact. Moreover, geo-
engineering would need to be underwritten by a stable and
long-lived international political accord for maintenance of
these schemes. This heightens the risk of catastrophic
climate change should some political disruption to geo-
engineering efforts occur.

International governance regimes over geo-engineering
remain highly underdeveloped. The United Kingdom
House of Commons Select Committee on Science and
Technology has endorsed aspirational principles on
governance — the so-called Oxford Principles.!® Geo-
engineering also arguably falls within the purview of
existing international climate change accords such as the
United Nations Framework Convention on Climate
Change (1992) and the Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter
(1972). International instrumentalities, such as the
International Maritime Organisation, have also
incidentally engaged with the subject.!” However, no
instrument systemically makes explicit provision for the
application of precaution with these technologies, let alone
as they relate to human health.

Understanding the links between health and geo-
engineering is an urgent imperative as we chart a course in
understanding how to mitigate, adapt to and possibly
manipulate climate change. Human health stands to be
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potentially affected directly and indirectly through geo-
engineering initiatives as they are presently conceived. The
health ramifications of geo-engineering are speculative at
present. Given the track record of unintended
consequences from environmental manipulation, it is
difficult to be unreservedly sanguine about geo-
engineering. The precautionary principle should prevail;
and understanding potential effects on human health is
urgent and necessary, given the increased favourability of
geo-engineering techniques. By sounding a note of
caution regarding geo-engineering’s effects on health, the
health community can act to give additional credence to
calls for climate change mitigation through deep emissions
cuts.
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