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Greed or grievance?
It seems common sense that many of the 
problems that come along with climate 
change — water shortages, food crop 
failures, increased storms and  oods, and 
migration, as well as prolonged heatwaves 
that put tempers on edge — could lead to 
violence, con icts or even full-scale wars. 
An in uential 2007 report for the German 
government, Climate Change as a Security 
Risk2, identi es both historical con icts — 
more than 70 worldwide, ranging from 
diplomatic crises to mass violence — 
and future hotspots where con icts are 
likely, owing to environmental stressors 
(Figs 1 and 2). However, there are vastly 
complex social factors involved in civil 
unrest, and not everyone agrees that climate 
plays a signi cant role. In the late 1990s, a 
raging academic debate began over ‘greed 
versus grievance’.  e ‘greed’ side argued 
that con ict is primarily driven by people 
trying to better their situation — including 
people stressed by environmental pressures. 
 e ‘grievance’ side said that con ict 
is driven instead by longer-term social 
issues of ethnicity, religion and class. “  e 
political science response was that if you 
just look at environmental conditions over 
a year or two you’re being hopelessly naïve,” 
says Miguel.

 e reality is that both are important, 
says Miguel. Although many of the complex 
causes of con ict are hard to get a handle on, 
climate links are relatively easy to quantify. 
“One of the real attractions of looking at 
climate is that it’s something external to 
what’s going on, on the ground. If there’s a 

lot of rain in Sudan one year it’s not related 
to whatever is going on in politics that year,” 
Miguel says.

A big step forward was taken in this 
quanti cation process just recently, with 
a paper in Nature3 looking at the link 
between civil con icts and the El Niño/
Southern Oscillation (ENSO) — a climate 
phenomenon that has a wide range of 
global e ects, such as the destructive 
storms in California in early 1998 and an 
unusually mild winter in Vancouver in early 
2010 that melted all the snow during the 
Winter Olympics. It is also credited with 
suppressing hurricanes in the Atlantic, but 
spurring bush  res in Australia. On average, 
the oscillation causes tropical nations to 
 uctuate between a hot, dry, El Niño cycle 
and a cooler La Niña cycle every three to 
seven years. 

Economist Solomon Hsiang, now at 
Princeton University in New Jersey, and 
his colleagues looked at historical records 
of ENSO in part because previous research 
had  ngered El Niño as the cause of various 
periods of historical strife, including the 
collapse of the Mayan civilization. Focusing 
on the oscillation, Hsiang hoped, would 
provide a natural control system that could 

help settle the debate over climate’s role in 
con ict: long-term climate change trends 
are inevitably overlain with long-term social 
and political changes.  e ENSO cycle 
gave researchers both a control situation 
(La Niña years) and an experimental one 
(El Niño years).

On average, Hsiang found, countries in 
the tropical zone that are heavily a ected 
by ENSO had a 3% chance of seeing a new 
con ict arise in an La Niña year, but a 6% 
chance in an El Niño year. Countries not 
much a ected by this climate oscillation had 
a fairly steady 2% chance of experiencing 
a new con ict in any year (Fig. 3). Overall, 
21% of the some 234 civil con icts during 
the study period of 1950–2004 would 
probably not have happened without El 
Niño’s hot, dry hand, the researchers say. To 
put it another way, a single El Niño event 
costs the planet 53 ‘peaceful country years’.

“If we can say weather causes 20% 
of con ict, that’s amazing,” says Miguel. 
“And if that’s predictable, oh my god 
that’s tremendous.”

Smoking guns
Not everyone is convinced. Halvard Buhaug, 
a political scientist with the Peace Research 
Institute Oslo in Norway, published work 
in 2010 that contested Miguel’s results on 
con ict in Africa. When Buhaug used a 
slightly di erent dataset to Miguel and 
Burke, and tried di erent statistical methods 
of analysis, he saw the relationship fall 
apart — future wars, he says, will be caused 
by politics not weather. “Climate might play 
a role,” Buhaug says, “but it’s not one of the 
factors we should worry about.”

Buhaug is impressed by Hsiang’s 
statistical analysis, but says that without 
delving into each con ict to show the chain 
of causation, he remains unconvinced that 
it isn’t just a  uke or the result of some third 
factor — perhaps something to do with the 
common political history of colonial tropical 
nations, though he can’t think what that 
might be.

Others agree that pinning down the 
mechanisms at play is key. “Only if you 
understand that causal chain can you say 
‘yes that’s it’. It’s not just a smoking gun, it’s 
a series of machine guns you have to  nd,” 
says Hans Joachim Schellnhuber, director 
of the Potsdam Institute for Climate Impact 
Research and co-author of the Climate 
Change as a Security Risk report2.

 e heated debate between Buhaug and 
Burke has dominated many discussions 
about climate-related con ict over the past 
couple of years. However, “this latest paper 
[by Hsiang’s group] has shi ed the balance of 
evidence substantially,” says  omas Homer-
Dixon, a political scientist at the Centre for 
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Figure 2 | A map of previous conflicts (1980–2005) attributed to environmental issues, their sizes and 

causes. Reproduced with permission from ref. 7, © 2010 Adelphi Research.

“Climate change is a threat 

multiplier. It will make 

unstable states more unstable 

and conflict more likely.” 
Chris Huhne

© 2011 Macmillan Publishers Limited. All rights reserved
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Interacciones océano-atmósfera 

Annual mean ocean-atmosphere CO2 flux for reference year 2000 

(Takahashi et al 2009) 
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El sistema de eddy 

covarianza consiste en un 

anemómetro sónico y un 

analizador de gases 

infrarojo (IRGA) 

Ecosystem fluxes Red global de eddy covariance 

El sistema de eddy covarianza 



Ecosystem fluxes Red global de eddy covariance 

FLUXNET 



Ecosystem fluxes Red nacional de eddy covariance 

MexFlux es la red Mexicana de eddy covariance 

Vargas et al (2012) 



Ecosystem fluxes Red nacional de eddy covariance 



Inter-annual Variability of NEE at MexFlux site “La Paz” 
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Red nacional de eddy covariance 

Oechel et al (in preparation) 



Red nacional de eddy covariance 



Red nacional de eddy covariance 

Vargas and Ryu (en preparación) 



Fusión de datos y modelos 

Vargas et al  (2011) 
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Redes nacionales y bases de datos 
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Redes nacionales y bases de datos 

Algunos retos 
 
- Recursos humanos y económicos limitados 

 
- Limitación de recursos financieros a largo plazo junto con 

estrategias que aseguren un compromiso de monitoreo a largo 
plazo. 
 

- Candados burocráticos para tener acceso a la información 
- Monopolio de la información 

 
- Falta una mejor interacción entre disciplinas para mejorar el 

manejo, procesamiento y uso de la información. 
 

- Establecer una política clara y transparente del uso de la 
información con un sistema de archivo de datos robusto. 
 

Vargas et al  (2012) 



Redes nacionales y bases de datos 

Vargas et al  (2012) 
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