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A given community could approach geoen-
gineering in one of three simplified ways. 
The first is to work for an international ban 
of geoengineering research, development and 
deployment. Second, it may advocate for a 
laissez faire approach to relevant activities. 
Third, it may work towards an international 
system of governance and regulation. Africa 
should not only opt for the third option but 
also actively work in shaping the form and 
content of such international regulatory sys-
tem as it may emerge.  
 
Climate change adversely and particularly 
affects Africa, which has limited adaptive ca-
pacity.1 By reducing the length of the grow-
ing season and putting marginal lands in 
large areas out of production, climate change 
is projected by 2020 to reduce yield by as 
much as 50% in some countries.2 Likewise, it 
is projected to expose between 75 and 250 
million additional people to risks of water 
stress.3 Coastal population centers will be ad-
versely affected by expected sea level rise.  
 
The fact is: the structure of the problem is 
such that the fate of Africa is largely in the 
hands of the big polluters. Discussion of cli-
mate risks should recognize Africa’s ‘help-
lessness’; much of the problem is not Africa’s 
doing and hence there is nothing much it can 
do to reverse the situation, apart from engag-
ing in adaptation planning. Adaptation activ-
ities, as response to climate risks in Africa, 
are fraught with problems of resources and 
limited effectiveness. It is therefore important 
not to downplay Africa’s role on the mitiga-
tion front. One thing it cannot afford to do is 
to play into the ‘tragedy of commons’ charac-

                                                             
1 IPCC, 2007 
2 IPCC, 2007 
3 IPCC, 2007 

terizing current global mitigation efforts. 
Working to realize available mitigation po-
tential could help Africa occupy a higher 
moral ground and hopefully will put pressure 
on the big polluters to take action.  
 
It is in this context that the implications of 
geoengineering should be seen. By claiming 
to limit and even reduce temperature, geoen-
gineering will address the main cause of Afri-
ca’s vulnerability. Adverse effects of climate 
change are caused by not only temperature 
changes but also changes in precipitation and 
climate extremes. Hagerl and Solomon 
(2009) critique the current debate on geoen-
gineering for its focus on limiting warming. 
While it is true that the desirability of a given 
course of action should be evaluated on its 
effectiveness in addressing changes in all as-
pects of the climate system, one must not al-
so lose sight of the relative weight of temper-
ature rise as compared to changes in precipi-
tation patterns and frequency and severity of 
climate extremes. It is this later consideration 
which provides a prima facie case for consid-
eration of geoengineering for its use to buy 
time to address the root causes of the prob-
lem4 and to manage risks more severe than 
anticipated.  
 
In Africa, relative to changes in precipitation 
pattern and extreme events, it is the tempera-
ture rise that is expected to cause extreme 
human suffering. Food security, health, and 
biological diversity will be adversely affected. 
The issue of food security is given such im-
portance in the current climate change dis-
course that it is expressed in the ultimate ob-
jective of the United Nations Framework 
Convention on Climate Change. Studies sug-
gest that it is temperature rise (as opposed to 
                                                             
4 Wigley, 2006 
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changes in rainfall patterns) which will large-
ly impact food production by adversely af-
fecting pollination, grainfilling and photosyn-
thesis.5  
 
Geoengineering not only claims to address 
the principal concern of Africa, temperature 
increase, but it also appears that it might re-
instate Africa’s fate largely into her own 
hands. Possibilities of unilateral deployment, 
readily available and cheap technologies are 
what make solar geoengineering through 
stratospheric aerosol injection seductive, 
compared to related technologies and mitiga-
tion efforts. It is these aspects also which 
could potentially restructure the problem, 
giving Africa a meaningful role in managing 
climate risks on its own. We do not have any 
illusion that even the lower costs and readily 
available technologies of geoengineering are 
within easy reach of any of the African coun-
tries. Any obstacles in this regard can howev-
er be overcome with appropriate cooperative 
arrangements among countries in Africa. 
Any deployment of geoengineering by Afri-
can countries could also be undone by coun-
ter deployment of such or similar technolo-
gies by one or more countries. Despite this 
possibility, however, the negotiating position 
of Africa and hence control of its destiny 
could be enhanced.  
 
There, therefore, lies the prima facie attrac-
tiveness of geoengineering in minimizing 
climate risks and development challenges in 
Africa. This should not however prevent con-
sideration of geoengineering risks. The prin-
cipal claim of geoengineering is that, by re-
ducing incoming and/or increasing outgoing 
short-wave radiation, it will cool the Earth. 

                                                             
5 Schlenker and Lobell, 2010; Burke et al., 2009; Araus et 
al., 2008 

The evidence for this so far is based on effects 
of volcanic eruptions, sulfate pollution and 
modeling exercises. It might therefore be 
prudent to see any harmful side effects of ge-
oengineering by studying effects of volcanic 
eruptions, for instance. Conceptually, it is 
plausible to expect that reducing energy ab-
sorbed by the earth will affect the level of 
evaporation, further reducing precipitation. 
After examining the precipitation and stream 
flow records from 1950 to 2004 and taking 
into account changes from El Nino, Tren-
berth and Dai (2007) concluded that the 
eruption of Mount Pinatubo in June 1991 
resulted in “substantial decrease in precipita-
tion over land and a record decrease in runoff 
and river discharge into the ocean from Oc-
tober 1991-Septmeber 1992”. The authors 
also found that the changes are greater in the 
Tropics, which has worrisome implications 
for Africa. Other studies also found or pre-
dicted that stratospheric aerosols might ex-
pose regions including Africa to drought 
conditions.6 Climate change is expected to 
expose millions of Africans to risks of water 
stress. It is not clear whether the drought re-
sulting from geoengineering is in addition to 
the changes in rainfall patterns expected from 
climate change. If not, careful trade-offs have 
to be made in this regard, a decision which 
will benefit from a more refined scientific 
knowledge. Other risks mentioned include 
ocean acidification, ozone depletion, moral 
hazard and termination.7  
 
From the discussion above, Africa’s interest 
lies not in a laissez faire development and 
deployment of geoengineering. Nor does it 
lie in a ban on geoengineering. It will be reck-

                                                             
6 Robock et al., 2008 and Narisma et al., 2007 
7 MacCracken, 2006; Robock et al., 2008; Matthews and 
Caldeira, 2007; Robock, 2008 
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lessness of a highest magnitude to tie the fate 
of Africa to mitigation efforts by developed 
and major developing countries. The chal-
lenges of taking this course are blindingly ob-
vious. Because of collective action problems, 
the reduction in emissions of greenhouse 
gases required to keep the increase in tem-
perature rise below 2oC below pre-industrial 
level has proved elusive, at least so far. Even 
though some unlikely breakthrough is found 
and such reductions are made, this will still 
expose human lives in Africa to unacceptable 
risks. It therefore benefits Africa, perhaps 
more than any region of the world, if efforts 
are expended to develop options to contain 
temperature rise should global mitigation ef-
forts prove inadequate or should unaccepted 
climate risks materialize. 
 
Any governance and regulatory system that 
seeks to account Africa will have the follow-
ing elements, among others. First, it should 
principally work towards a progressively bet-
ter understanding of the effects of geoengi-
neering in minimizing and maximizing cli-
mate risks in Africa. Any regulatory regime 
addressing a novel problem (such as the ini-
tial climate change convention) is bound to 
be a system of information gathering and re-
porting, at least at the beginning. A number 
of instruments could be developed to achieve 
this purpose: disclosure obligations on those 
engaged in relevant activities and financial 
support to studies of geoengineering risks in 
Africa, just to mention two. Second, such 
regulatory system should work towards de-
velopment of ‘safe and effective technolo-

gies’; that is, adverse affects of the technology 
on the continent should be minimized to a 
possible minimum. There are suggestions 
that possible risks of geoengineering such as 
risks of termination, human health risks of 
sulfur deposition, and destruction of the 
ozone layer could be avoided or minimized 
through better engineering. Third, it should 
identify financial resources to geoengineering 
research from sources that do not reduce the 
flow of climate finance to Africa. Fourth, it 
should recognize the right of Africa to have 
access to safe technologies. Fifth, it ought to 
design ways of compensating Africa should 
any deployment (sanctioned or otherwise) 
results in loss and damage. Sixth, it should 
recognize the paramount role of mitigation as 
appropriate response to climate change and 
should circumscribe the role of geoengineer-
ing to managing emergencies in cases where 
the climate changes faster than expected and 
where global mitigation efforts prove inade-
quate. 
 
No single course of action is without uncer-
tainties and risks. The question is how each 
fares with its benefits and risks compared to 
others. Such assessments require extensive 
knowledge and information as to the perfor-
mance of alternatives. Africa’s interest, con-
sidering potential roles of geoengineering in 
minimizing and maximizing climate risks on 
the continent, requires generation of exten-
sive scientific knowledge and control of its 
deployment with a view to minimizing costs 
of errors.  
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