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Reply to Sutton et al.: Relationship
between temperature and conflict
is robust

In a recent paper, we documented strong historical linkages
between temperature and civil conflict in Africa (1). Sutton et al.
(2) raise two concerns with our findings: that the relationship
between temperature and war is based on common trends and is
therefore spurious, and that our model appears overly sensitive
to small specification changes. Both concerns reflect a basic
misunderstanding of the analysis.

In particular, Sutton et al. (2) worry that temperature might
either “proxy” for other causal variables or be correlated over
time with other unrelated processes that also affect civil war. The
effect of temperature on war clearly occurs through some in-
termediate channel, and we argue for the likely role of precisely
the variables that Sutton et al. (2) mention (soil moisture and
agricultural productivity). High temperatures tend to reduce
African crop yields and depress rural incomes (3), declines that
many benchmark studies implicate in the incidence of civil war
(4). However, because variables such as income both affect and
are affected by civil conflict, including them directly as regressors
is problematic (5), and thus proxy variables (what economists call
instrumental variables) (6) must be used. The fact that temper-
ature is a strong instrument for African economic outcomes
underpins—rather than undermines—our study.

Furthermore, our econometric approach deals directly with
the concern that temperature might be correlated over time with
other explanatory variables: we identify the effects of tempera-
ture on conflict through year-to-year deviations from country-
level average temperature, which are unlikely to be spuriously
correlated to unrelated social phenomena. We control for the
influence of unrelated trending variables using country-specific
time trends that account for trends in conflict finance, decolo-
nization, or any other time-varying unobservable of concern.
That our temperature coefficient is robust to inclusion of these
time trends suggests that temperature is indeed causal.

Www.pnas.org/cgi/doi/10.,1073/pnas.1005748 107

The second concern of Sutton et al. (2) is the apparent “fra-
gility” of the statistical models we present, evidenced by changes
in R? across the model specifications shown in ref. 1, table 1. The
simple explanation for these changes is listed in the table cap-
tion: models 1 and 2 use different control variables than model 3.
In particular, models 1 and 2 include country-specific time
trends as control variables, whereas model 3 instead uses explicit
controls for regime type and income. Because country-specific
time trends will pick up the influence of all time-trending vari-
ables, models 1 and 2 will soak up more of the variation in
our dependent variable and thus yield a higher model R

Our paper does not argue that temperature is the only—or
even the primary—determinant of civil war. Further work is
needed to understand how climate affects civil war, and we note
this clearly in our paper. The conclusion of Sutton et al. (2) that
our study might “discourage meaningful engagement” is curious
given the explicit suggestions for public policy engagement we
offer in the paper’s conclusion. The temperature effects we
document only make the identification of proper engagement
strategies more important. We feel that our paper is a contribu-
tion to that effort.
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