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Abstract. The high reliance of Africa’s GDP on agriculture
makes its economic growth susceptible to climate change. The
vulnerability of Africa is further worsened by the strong inter-
linkage that the agricultural sector has with other productive
sectors. To drive policy implications that transform economic
performance in Affica, it becomes important to understand
the linkages between climate and economy of the region. This
paper examines the effects that climate change has on eco-
nomic performance in sub-Saharan African nations. Based
on cross-country panel climatic data that takes account of the
absorptive mechanism, it estimates the contribution of cli-
mate change to economic performance in sub-Saharan Africa
(SSA). The estimator is developed based on the OLS, Fixed
Effect, and the Arellano-Bond (1991) Generalized Method of
Moments (GMM) estimator. The findings show that high tem-
perature is a significant contributor to worsening economic
performance in the SSA region. However, after accounting
for the absorptive mechanisms, the relationship is no longer
that strong. Specifically, after accounting for initial economic
performance, social and political stability in the 2-stage GMM
estimation, the estimate for temperature drops by 59%. This
result confirms the hypothesis that the negative impact of cli-
mate change in the region is not absolute, and that building an
overall stable socioeconomic environment in the region could
assist in buffering the impact of climate change.
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INTRODUCTION

The birth of the industrial revolution in mid-1700s led to
an increase in the concentration of greenhouse gases in
the atmosphere. In the last century, rapid industrialization
from increased global economic activities resulted in the
current increase of anthropogenic greenhouse gas emis-
sions. Subsequently, the accumulation of greenhouse gas-
es has been attributed to the rapid change in global tem-
perature and precipitation (Dessalegn and Akalu, 2015).

Specifically, the temperature across the African
continent is predicted to rise by 2—6°C over the next
100 years. Rainfall variability is predicted to grow, too,
resulting in frequent flooding and droughts (Hulme et
al., 2001). According to the 2007 report on Regional Cli-
mate projections from the Intergovernmental Panel on
Climate Change (IPCC), average temperatures in Africa
are predicted to increase by 1.5-3°C by 2050, and the
warming of Africa is very likely to be stronger than else-
where around the globe (Dessalegn and Akalu, 2015).

Conceptually, climate change could affect biodiversi-
ty and subsequently food security, water availability, and
productivity levels in Africa (Hope, 2009). Extreme pov-
erty and continued rapid loss of biodiversity appear inti-
mately related (Barrett et al., 2011). The high reliance of
Africa’s GDP on agriculture makes its economic growth
susceptible to climate change. The vulnerability of Africa
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is further worsened by the strong inter-linkage that the
agricultural sector has with other productive sectors.

Over the years, several efforts have been dedicated
to exploring the linkages between climate change and
economic performance in low and middle-income
countries (Abidoye and Odusola, 2015; Barrios et al.,
2010; Bowen et al., 2012). Indeed, studies as far back as
Montesquieu (1823) and Huntington (1915), observed
that hot countries tend to be poorer. Nordhaus (2006)
empirically verified that a strong correlation exists be-
tween heat and poverty. Despite the correlation between
warming and income in sub-Saharan Africa (SSA), it is
still relatively unclear whether income is a monotonic
function of climate change or if other adaptive factors
such as a country’s institutions, trade policy or previous
economic prosperity are important for moderating the
effect of vagaries of climate (Dell et al., 2009).

In an earlier study, Dell et al. (2009) explore the case
of adaptive capacity based on cross-country data and
sub-national data at the municipal level for 12 countries
in the Americas to provide cross-sectional evidence for
the temperature—income relationship. The estimates
suggest that, in the cross-country context, adaptation
offsets about half of the negative effects of higher tem-
peratures. They further show that the temperature effects
on growth are so large that in the absence of offsetting
forces, they would quickly produce a much steeper re-
lationship than what can be observed between tempera-
ture and income (Dell et al., 2009).

This paper builds on the study by Dell et al. (2009)
and explores the link between temperature and eco-
nomic performance in SSA. The authors of this pa-
per believe that the increase in temperature could not
be a monotonic function of economic performance. In
their approach, adaptive capacity is proxied with the
initial level of economic development, socio-political
disturbance and institutional quality. Also, the authors
argue that African countries with a history of economic
growth in the previous year(s) would most likely have
a higher adaptive capacity to offset the stymieing effect
of the rise in temperature.

To explore the direct role of climate in explaining
the economic performance, this study used a panel re-
gression of climate variables from the replication data of
Burke’s et al. (2009) influential paper that explored the
link between conflict and climate change in 1981-2006
in sub-Saharan Africa. This model relates country-level
fluctuations in temperature, precipitation and social and

economic adaptive capacities to the economic perfor-
mance of countries in the SSA region.

The estimator is developed based on the OLS, Fixed
Effect and the Arellano-Bond (1991) GMM estimator.
GMM takes into consideration the autocorrelation aris-
ing from the inclusion of lagged GDP (economic per-
formance) variables and country Fixed Effects (FE) to
control for heterogeneity among countries. With these es-
timators, the orthogonality between the time-lagged eco-
nomic variables of adaptive capacities and the disturbanc-
es generates additional instruments (Gala et al., 2017).

Findings from this study provide quantitative evi-
dence to support the hypothesis advanced by the authors.
In the OLS estimation, it was found that across all model
specifications, an increase in temperature (in contrast to
precipitation) accounts significantly for a decline in eco-
nomic performance. The Fixed Effect (FE) estimation
with full controls shows a reduction in the coefficients
of the effect of temperature on economic performance.
Specifically, a 1% rise in average temperature for the
current and previous year causes a 20% decline in GDP
per capita in the model without control. However, after
including the full controls and when controlling for the
1-year lagged economic performance in the dynamic
2-step GMM estimation, the estimates show that a 1%
rise in temperature causes a decline in economic growth
by just 9%. This finding tends to support the hypoth-
esis that each country has absorptive mechanisms that
reduce the effect of climate change on economic perfor-
mance. Also, the authors’ FE model with full controls
shows a positive relationship between precipitation and
economic performance.

This paper concludes by recommending that policy-
makers in SSA adopt a holistic approach to building and
strengthening the economy. There is a need for avoid-
ance of conflict as a policy measure taken to reduce the
economic impacts of climate change. The remainder of
the paper is structured as follows: Section 2 presents the
research methodology; Section 3 presents the results
and discussion; and Section 4 is the conclusion.

RESEARCH METHODOLOGY

Study area

Geographically, sub-Saharan Africa is the area of the
African continent that lies south of the Sahara. The re-
gion is often categorized as a fragile territory with high-
er risk and vulnerability to socioeconomic, political and
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Fig. 1. Map of Africa showing the sub-Saharan states and drought vulnerability from 1970 till 2004
Source: https://ourworldindata.org/ofdacred-international-disaster-data

environmental hazards. Agriculture accounts for 20%
to 30% of GDP and 50% of exports. Also, a substantial
amount of local labor force (60% to 90%) are employed
in agriculture.

Climate variability and extreme weather events such
as droughts, excessive rains, and floods are among the
main risks affecting agricultural productivity and house-
hold income. Extreme weather, often characterized by
drought, is directly linked to agricultural failure which
reduces food availability at the household level and lim-
its rural employment opportunities.

Data

The main source of data comes from the replication
data of the study by Burke et al. (2009) which is freely
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available online through the Proceedings of the National
Academy of Sciences (PNAS) open-access option. In
Burke et al. (2009), the authors explain that historical
climate data is derived from 3 sources. The main source
is climate data from the University of East Anglia, which
provides monthly minimum and maximum temperature
and precipitation on a 0.5 by 0.5-degree grid for the pe-
riod 1901-2002.

As discussed in Burke et al. (2009), the second
source is the National Center for Environmental Predic-
tion/National Center for Atmospheric Research (NCC),
which is available for 1948-2000 (the daily minimum
and maximum is constructed from 4 daily observations).
The third source of precipitation data is the Global Pre-
cipitation Climatology Project (GPCP) of NASA’s
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Goddard Space Center available for 1979-2008. The
authors constructed a country-level time series of aver-
age temperature and precipitation based on this data, us-
ing two different spatial and temporal averages. The first
approach was by averaging climate over all grid cells in
a country for a given year; that is, temperature (precipi-
tation) was averaged over all cells, and then averaged
(summed) over all of the months in a year. The second
approach consisted in averaging climate data over the
areas and months in which crops are grown.

The dependent variable (economic performance
data) is based on levels of annual per capita income (in
1985 dollars) and was derived from the World Devel-
opment Indicators and the Penn World Tables (World
Bank, 2007; Heston et al., 2006). One-year lagged GDP
per capita was introduced as part of control variables to
account for the initial economic performance which is
used as a proxy for adaptive economic capacity. Com-
mon in the literature is the plausible correlation of this
variable with underdevelopment; however, the authors
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Source: own elaboration based on study data.
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further instrument 2, 3%, and 4"-year lagged income in
the 2-stage GMM estimators.

Data on social factors that strengthen adaptive ca-
pacity was collected by using observation on the preva-
lence of conflict measured as the incidence of civil war,
following the research of Burke et al. (2009). Accord-
ing to the authors, the conflict variable comes from the
Armed Conflict Data database developed by the Inter-
national Peace Research Institute of Oslo, Norway, and
the University of Uppsala, Sweden. Civil war is defined
in the PRIO/Uppsala database as “a contested incompat-
ibility which concerns government and territory where
the use of armed force between two parties, of which at
least one is the government of a state, results in at least
1000 battle-related deaths.”

Data on political regime type is used to capture
how political structure strengthens adaptive capacity.
Data from the Polity IV database measure describes
the extent to which countries are democratic. Scores
are reported annually at the country level and range be-
tween —10 (full autocracy) and +10 (full democracy);
this variable is lagged by one year. Democratization is
an institutional quality indicator, and it is likely endog-
enous to income level (Acemoglu et al., 2001; Burke et
al., 2009). Caution should be exercised in evaluating its
effects on economic performance.

Model specification

The regression equation presented in this study builds
on Burke’s et al. (2009) specification. It links economic
performance in country 7 in year ¢ to various measures
of historical climate, x;, conditional on country fixed ef-
fects and country time trends. Climate is represented by
country-average temperature in the current and previous
year based on CRU data. The model includes both con-
temporaneous and lagged climate variables. The proce-
dure starts by exploring the effect of contemporaneous
(X;,) and lagged temperature variables (X;,_,) on GDP per
capita. The main specification uses annual data for the
period 1981-2006:

GDP / capita;, = oi + p1(X,) + p2(X, ) + (1)
+d(Year) +

In the formula above, ai represents country fixed
effects that account for time-invariant country-specific
characteristics (such as institutional capacity) that might
explain differences in the baseline level of economic
performance; and J represents country time trends to

www.jard.edu.pl

be controlled for country-specific variables that could
be evolving and altering national income. The baseline
specification does not account for initial economic per-
formance and does not control for any other time-vary-
ing adaptive social and political capacities.

Because this study focuses on the sub-Saharan re-
gion of Africa where agriculture is a major contributor
to GDP, the effect of high temperature on agricultural
yield is expected to be suppressed by regular precipi-
tation or rainfall. In essence, with regular rainfall, it is
possible for the long spell of dryness and hotness to be
offset with sufficient precipitation. Therefore, the model
includes variables relating to contemporaneous (P;) and
lagged precipitation (P,._,) data from Burke et al. (2009)
in equation 2.

GDP / capita;, = oi + p1(X,) + f2(X;) + 5
FBIP) + AP+ oYeary +p, P

These two models show the estimates of the effects
of climate on economic performance without control-
ling for time-varying social, economic and political
adaptive capacities. As a further extension, this study
considers a full model where the adaptive capacities are
included in equation 3.

GDP [ capita;, = ai + f1(X;) + f2(X;.1) +
+ B3P, + AL )+ OW) + VK, )+ (3)
D(M,) + o(Year,) +

In the above equation, the additional variables of, ,,
K, , and, M, represent the incidence of war, the lagged
value of GDP/capita in year ¢ — 1 and annual population
growth for country 7 in time .

Because of the plausible endogeneity of the 1-year
lag of GDP, implying that it is also likely to be correlated
with unobserved factors responsible for economic under-
development (L), the 2-Stage GMM estimation and in-
strument K, , are considered with the two, three and four-
year lagged values of income per capita in equation 4.

Furthermore, if the underlying channel through
which climate is supposed to affect economic perfor-
mance in the SSA is agriculture, then the relationship
might not be linear. The authors specify models that in-
clude non-linearity between climate and economic per-
formance in Table 3 (Burke et al., 2009; Schlenker and
Roberts, 2006). Subsequently, equation 3 is extended
and estimation is as shown in equation (4):
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Table 1. Robustness analysis. Effect of current and lagged temperature and precipitation on economic performance (including

quadratic climate terms)

Model 1 (OLS) Model 2 (FE 2-stage GMM)

Variable

coefficient SE coefficient SE
Tempt? (average of current and previous-year values) —0.001** 0.0005 —0.002%* 0.001
1-year lagged Tempt? 0.001%** 0.0004 0.001 0.001
Precipt? (average of current and previous-year values) 0.01 0.01 0.004 0.046
1-year lagged Precipt? —0.02%* 0.01 0.001 0.05
Incidence of war —0.065** 0.032 —0.06* 0.04
1-year lagged democratization index 0.001 0.003 0.0001 0.002
Annual population growth 0.007 0.006 —-0.004 0.01
1-year lagged per-capita income 1.0%*** 0.009 0.824%#%x* 0.07
Observations 723 621

Source: own elaboration.

GDP / capita;, = ai + B1(X%,) + B2(X%,) +
+B3(P%) + pAP ) T OW,) + VK, )+ (D
+OM,) + o(Year,) + 1,

B, and B, represent the estimate of quadratic terms
of temperature (average of current and previous values)
and 1-year lagged temperature, respectively; B; and B,
represent the estimate for precipitation (average of cur-
rent and previous values) and 1-year lagged values of
precipitation, respectively.

Ky =0i+QUZ,.,) +Q2Z,5) + Q3(Z,4) + (5)
+d(Year,) + 1,

The robustness of the identification strategy is
checked by including reliability tests for the instruments
used. The result of the robustness test is presented in
Table 1.

There appears to be no difference in the estimates
of the effects of climate on economic performance with
and without the use of quadratic terms.

RESULTS AND DISCUSSION

OLS main results

Using the standard OLS, the authors first estimate equa-
tions (1) to (3) without accounting for country Fixed Ef-
fect but controlling for time dummies. Column (2) of
Table 2 includes temperature variables only. This mainly

10

is the average of the current and previous-year tempera-
ture and 1-year lagged temperature. Model (2) of the
same Table (1) includes precipitation and 1-year lagged
precipitation values as additional variables. As can be
seen, the coefficient on temperature is significant in both
models while precipitation remains insignificant. Put
differently, a higher temperature would have a negative
effect on income per capita in SSA countries.

The result of the effect of temperature on income per
capita holds in model (3) with the inclusion of the inci-
dence of war, democratization index and annual popu-
lation growth. However, model (4) builds on previous
models and has an additional 1-year lag of GDP per cap-
ita. Here, the finding is that the coefficient on tempera-
ture has dropped from 0.22 to 0.06; another observation
is that a decline in 1-year lagged precipitation leads to
a 0.06 decline in GDP per capita. Put differently: lower
rainfall will have a negative effect on economic perfor-
mance in SSA countries even after accounting for ini-
tial economic performance and other controls that could
plausibly influence economic performance.

Both temperature and precipitation can affect agri-
cultural yields in SSA where the vast majority of house-
holds are rural and derive their income from agricul-
tural activities (Lobell et al., 2008; Jones and Thornton,
2003). Agriculture in the SSA is still largely natural rain-
fed and with little provision made for irrigation farming.
African staple crop yields have been shown to reduce
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Table 2. OLS estimates of climate and economic performance

Model 1 Model 2 Model 3 Model 4
Variables
coefficient std. err. coefficient std. err. coefficient std. err. coefficient  std. err.
Tempt (average of current and previ-  —0.22** 0.1 —0.23* 0.12 —0.21* 0.12 —0.06*** 0.02
ous-year values)
1-year lagged Tempt -0.07 0.05 0.1 0.06 —0.08 0.07 0.06***  0.02
Precipt (average of current and -0.07 0.44 -0.04 0.44 0.05 0.03
previous-year values)
1-year lagged Precipt -0.04 0.26 -0.07 0.25 —0.09** 0.04
Incidence of war B S 0.44 —0.07%* 0.03
1-year lagged democratization index 0.008 0.06 0.001 0.003
Annual population growth —0.16 0.11 0.01 0.01
1-year lagged per-capita income 1.0%** 0.01
Constant 9.3%** 34 9.44%** 372 9.7%%* 3.61 0.17 0.15
Observations 777 777 723 723
R-sq 0.16 0.17 0.17 0.98
RMSE 1.9 1.9 1.9 0.23

Model (1) to Model (4) estimate the effect of climatic variables on GDP per capita. Model (1) estimates GDP per capita as a function
of average temperature in the current and previous year and in the lagged year. Model (2) includes the average of lagged and current
precipitation and 1-year lagged precipitation in addition to temperature variables. Model (3) concludes the controls of incidence of war,
regime type, and population growth. Model (4) includes the 1-year lagged income per capita. All models control for time dummies.
Standard error is robust and clustered at country level. The coefficient represents the marginal effect of the variable on GDP per capita;
asterisks *, **, and *** represent the significance of the coefficient at 10%, 5% and 1%, respectively.

std. err. — standard error
Source: own elaboration.

by 10-30% per °C of temperature. Hence, agriculture-
related yields could have an economic impact on rural
income and poverty.

In recent studies (Randall, 2007; Schlenker and Lo-
bell, 2009) show the particular role of temperature in ex-
plaining past spatial and temporal variation in agricul-
tural yields and economic output in Africa. Bowen et al.
(2012) explain in their introduction that the combination
of: (i) proximity to temperature thresholds, (ii) a higher
economic sensitivity to climate events via the contribu-
tion of agriculture to GDP and (iii) a lower adaptive ca-
pacity to manage biotic and abiotic stress from climate
change make low-income countries more vulnerable to
global warming.

The World Bank (2013) warns that climate change
will put recent development achievements at risk, unless
they can be safeguarded through effective adaptation.
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Development strategies must be designed to be resilient
to future climate change. This must as well be imple-
mented within a holistic framework that allows for time-
ly action to forestall worsening of economic situation. It
is particularly notable that economic development alters
people’s income and wealth, which is a key driver of cli-
mate vulnerability (Fankhauser et al., 2013; Fankhauser
and McDermott, 2014; Bowen et al., 2016).

Findings from this study concerning the inclu-
sion of conflict variables are in tandem with past stud-
ies (Blattman and Miguel, 2010; Collier and Hoeffler,
2004) which established a link between the two vari-
ables. It therefore appears unsurprising that the effect
of incidence of war on economic performance is still
noticeable as shown in Model (3) and Model (4) even
after accounting for the 1-year lag of income per capita
(Model 4).
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Within-country variation of the effect of
climate change on economic performance
Next, the OLS model estimation is extended by includ-
ing country FE to further control for country-level un-
observable absorptive mechanisms in Table 3. It can be
suspected that even after controlling for war, political

regime and initial economic progress, it is still possible
for high temperature to be highly correlated with un-
derdevelopment (which is not included in the controls).
Furthermore, the level at which these unobservable eco-
nomic development factors are present could either mag-
nify or reduce the effect of climate change on economic

Table 3. FE estimates of the effect of climate change on economic performance

Model 1 Model 2 Model 3 Model 4 Model 5
Variables _ _ _ _ _
cqeﬁ“] std. err. cqeﬂi std. err. cqefﬁ std. err. cqefﬁ std. err. cqeﬁi std. err.
cient cient cient cient cient
Tempt -0.20* 0.11 -0.19 0.11 -0.21 0.13 -0.07 0.04  -0.09** 0.05
1-year lagged Tempt 0.03 0.04 0.04 0.05 0.02 0.13 0.07 0.03 0.07 0.05
Precipitation 0.12 0.09 0.09 0.09 0.12* 0.06 0.09 0.11
1-year lagged 0.12 0.14 0.08 0.15 -0.01 0.001  0.03 0.12
Precipitation
Incidence of war -0.15**  0.06 -0.06* 0.04 -0.06 0.04
1-year lagged democra- —-0.05 0.01 —0.001 0.001  0.0003  0.002
tization index
Annual population 0.04 0.04 0.001 0.01  —0.003 0.01
growth
1-year lagged per-capita 0.85***  0.08 0.83*** 0.07
income
Constant 6.4% 3.69 5.66 3.6 6.99 433 0.24 1.22
Observations 777 777 723 723 621
R-sq 0.04 0.04 0.07 0.72 0.63
RMSE 0.23

Panel B. Identification tests for Model 4

Under-identification test
Kleibergen-Paap rk LM statistic 24.8%**

Weak identification test
Cragg—Donald Wald F-stat 268.7
Kleibergen—Paap rk Wald F statistic 50

Over-identification test
Hansen J stat 1.69

Model 1 estimates the effect of (contemporaneous and 1-year lagged) temperature on income. In addition to temperature, model 2
includes (current and one-year lagged) precipitation. Model 3 adds additional controls of conflict, good governance and population
growth. Model 4 controls for lagged within-country variation in income per capita. Model 5 uses a 2-stage GMM estimation to control
the plausible endogeneity of income per capita and instruments with lagged income per capita. All models control for country and time
FE. Standard error is robust and clustered at the country level. The coefficient represents the marginal effect of the variable on GDP per
capita; asterisks *, **, and *** represent the significance of the coefficient at 10%, 5% and 1% respectively.

std. err. — standard error
Source: own elaboration.
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performance. The authors also assume that these factors
could be fixed and non time-varying which makes this
within-country estimation suitable for removing the bias
introduced by country-level unobservable heterogenei-
ties. The result of FE estimation in presented in Table 3.

As can be seen across the model’s specification with
and without full controls, the effect of temperature and
rainfall on economic performance in SSA in the OLS
may simply be capturing country-level unobservable
heterogeneities. In model (1) of Table 3, the tempera-
ture-only model suggests a weak relationship between
temperature and economic performance. However, in-
cluding precipitation in the model (2) makes tempera-
ture no longer significant in explaining the variation
in income per capita of SSA countries. Model (3) is
extended with additional controls of conflict, political
regime, and annual population growth. Again, climatic
variables fail to significantly explain the differences in
income per capita. Model (4) also includes the 1-year
lag of income per capita to control for the initial level of
economic development.

It is possible that rich countries would have the ab-
sorptive capacity to reduce the negative effect of climate
on economic growth. This could be by providing addi-
tional insurance coverage to farmers or by investing in
irrigation or smart agriculture targeted at minimizing the
decline in income that could be associated with a de-
cline in agricultural yield and revenue. The finding with
the initial income per capita shows that SSA countries
with high income per capita experience a reduced nega-
tive impact of climate change.

Indeed, while the estimate of temperature is insig-
nificant, the estimate of precipitation is positive, sug-
gesting that the higher the rainfall, the higher the income
per capita in SSA. In this aspect, the findings corrobo-
rate Barrios et al. (2010) who concluded that rainfall has
been a significant determinant of poor economic growth
for SSA nations but not for other countries. However,
a correlation of the 1-year lag of income per capita with
underdevelopment is plausible, implying the endogenei-
ty of the estimates. Therefore, the authors instrument the
1-year lag income with the 2-year, 3-year and 4-year lag
of income per capita. The result of the test of relevance
for the instruments is shown in Panel B of Table 3.

The F-stat of the Cragg-Donald test is 268 which
is a considerably high level, hence suggesting that the
instruments are not weak. Furthermore, instrumenting
and estimating using the 2-stage GMM improves the
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performance of the model. The result is presented in
model (5). As can be seen, the coefficient on tempera-
ture dropped from 0.20 in model (1) of Table 3 to 0.09
in model (5) but remained significant. This finding is in
line with Mendelsohn et al. (1994) who used a Ricard-
ian model to show that temperature could have a nega-
tive effect on agriculture and — given the dependence of
SSA economy on agriculture — it is possible that tem-
perature would have an impact on income per capita in
this region.

According to a UNCTAD Report (2012), climate
change has been demonstrated to have (and to be likely
to continue to have) a huge impact in the region because
of Africa’s geography, its high level of dependence on
agriculture, and the fact that it has a smaller adaptive
capacity. Specifically, Boko et al. (2007) suggest that the
projected reduction in agricultural yields in some Afri-
can countries is likely to be as high as 50% by 2020, and
that net crop revenue could decline by as much as 90%
by 2100. It is also estimated that the proportion of arid
and semiarid lands in the region may increase by 5—8%
by 2080.

Other studies (Boyd and Tompkins, 2009; Wheeler,
2011) also corroborate the negative impact of climate
change in the African region, with Wheeler (2011)
providing an estimate of the vulnerability of countries
to climate change resulting from increasing weather-
related disasters, sea-level rise, and loss of agricultural
productivity. Collier, Conway and Venables (2008) have
also submitted that Africa is likely to be affected more
severely by climate change than other regions. IPCC
(2014) suggest that a certain amount of climate change
is unavoidable. This clearly indicates that it becomes
important to tackle the challenge if economic perfor-
mance in the region will be enhanced.

CONCLUSION
AND RECOMMENDATIONS

This study explores the link between temperature and
economic performance in SSA. The authors of this pa-
per believe that the increase in temperature could not
be a monotonic function of economic performance. In
their approach, adaptive capacity is proxied with the
initial level of economic development, socio-political
disturbance and institutional quality. Also, the authors
argue that African countries with a history of economic
growth in the previous year(s) would most likely have
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a higher adaptive capacity to offset the stymieing effect
of the rise in temperature.

To the best of the authors’ knowledge, many studies
linking the temperature and economic performance in
sub-Saharan Africa fail to fully account for the role of
adaptive capacity. Therefore, there is uncertainty in the
possible estimates placed on climate change in explain-
ing economic growth in Africa (Bowen et al., 2012).
This uncertainty could confuse efforts aimed at building
a more comprehensive understanding of the economic
costs of climate change and at planning appropriate pol-
icy responses (Burke et al., 2009).

The estimator is developed based on the OLS, Fixed
Effect and the Arellano-Bond (1991) GMM estimator.
A sharp difference was observed between the OLS and
FE estimation. Specifically, the sharp difference in the
temperature estimates between OLS and FE models
with full controls suggest a non-monotonicity in the
effect of climate changes on economic performance.
These findings illustrate the significant role influencing
mechanisms that could trigger or dilute the effect of cli-
mate on economic performance.

Also, this study shows that the absence of war and,
most importantly, being on the initial economic path of
economic development make the SSA nations less sus-
ceptible to the detrimental effect of climate change on
the economy. This study recommends that SSA govern-
ments ensure building a robust social and political cli-
mate necessary for the overall development of the econ-
omy to reduce the harmful effects of climate change on
the welfare of the people in the region.
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