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Abstract

Economic development in Burkina Faso is potentially vulnerable to climate change, given the country's dependence on
rain-fed agriculture. We used a computable general equilibrium model to estimate the economic impacts of climate
change, assuming that it will lead to an increase in variability and a decline in the average of agricultural yields as well
as an increase in the average and in the instability of the world food prices. Climate change is found to reduce national
welfare, with urban poor households being the most affected. However, there is a wide variation across scenarios in
terms of the magnitude of the impacts, highlighting the need for multi-sectoral approaches that consider climate
uncertainty. Our analysis of adaptation options indicates that investment in agricultural research and extension and
irrigation development, particularly when combined, are potentially effective means of mitigating the damage caused
by climate change in Burkina Faso.
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1. Introduction

The agricultural sector is of great importance for the Burkina Faso economy. Almost 80% of
employment comes from this sector; agricultural GDP accounts for 35% of the total GDP,
while 57% of export earnings are made up of agricultural products (Zidouemba and Gerard
2017). This sector is still vulnerable due to the agro-ecological characteristics of the country,
the small size of the farms, poor access to knowledge of good farming practices, and limited
investments in irrigation (Faures and Santini 2008).

Agricultural production in Burkina Faso is dominated by rain-fed agriculture. As in most
countries of sub-Saharan Africa, rain-fed agriculture covers more than 90% of the cultivated
land. This situation exposes agricultural production to high climatic variability. Several factors
explain the poor development of irrigation. These include low demand for irrigated agricultural
products, limited access to the market, low financial incentives for agricultural intensification,
poor soil quality, and its degradation. The high cost of irrigation is also an important factor
explaining the low development of irrigated systems (Inocencio 2007).

Burkina Faso agriculture is characterized by low yields compared to the average for the sub-
Saharan Africa. Unlike the Asian countries, which experienced a significant increase in yields
due to the green revolution of the late 1970s and early 1980s, per capita food production and
yields have stagnated in Burkina Faso (Tittonell and Giller 2013). This failure to increase yields
is often attributed to heavy dependence on rain-fed agriculture, low population densities that
make infrastructure more expensive, low fertilizer use and land degradation (World Bank 2008,
Zidouemba and Gérard 2015).

In Burkina Faso, rural poverty contributes 92% to the incidence of national poverty while about
80% of the rural poor are still subsistence farmers (INSD 2015). The high rates of population
growth in the rural areas raise the issue of poverty reduction and increase the pressure on
agricultural production and natural resources. With a population growth rate estimated at 3%
per year, the population of Burkina Faso should be doubled by 2050 and agricultural production
should increase by no more than 2% per year. This would imply a sharp increase in food
imports (Alexandratos et al. 2006).

The World Bank underlines that the major challenge of agricultural economies such as Burkina
Faso is to ensure that agriculture plays a role in driving the economic growth and reducing
poverty (World Bank 2008). However, as in the other countries in the world and particularly
in sub-Saharan Africa, the sector is already exposed to climate variability, and this could
worsen under climate change (Zidouemba 2017).

Extreme climate events are not new to agriculture, but their frequency is expected to increase
due to climate change (Schmidhuber and Tubiello 2007). Easterling et al. (2007) cite several
studies that predict a higher frequency of extreme weather events in sub-Saharan Africa, with
serious consequences for agricultural production and household food security. This is
particularly disturbing since the region is heavily dependent on rain-fed agriculture. The
climatic variability, particularly severe floods and droughts, are likely to adversely affect the
economic activity. The reports by Wassmann and Dobermann (2007) show that sub-Saharan
Africa has experienced a series of extreme precipitation events linked to climate change. In this
respect, Burkina Faso will be seriously affected as well.



While, there is now a growing consensus that climate change will tend to cause increased
variability in rainfall (FAO 2008, Wheeler et al. 2000, Schar et al. 2004), the impact of climate
change on agricultural yields remains highly uncertain even within the same country.
Predictions from simulation models range from a sharp decline in yields (Schlenker and Lobell
2010) to a slight decrease (Nelson 2009) and even a more or less significant increase (Butt et
al. 2005). A study by Parry et al. (1999) shows that climate change does not have a significant
impact on global food production. Schlenker and Roberts (2009) even showed that corn,
soybean and cotton yields will increase at high temperatures of 29° C, 30° C and 32° C,
respectively.

Moreover, the world food markets may present greater price volatility because of a greater
unpredictability in world agricultural production (Zidouemba 2017). Indeed, price volatility is
mainly driven by unpredictable weather conditions (OECD and FAO 2011), a situation that
might jeopardize farmers’ earnings and the access to food for both rural and urban consumers.

Fortunately, adaptation strategies can mitigate the impacts of climate change. In most cases,
adaptation strategies take place at the farm level, where most decisions are made. The most
common coping strategies are crop selection and diversification, investment in irrigation,
improvement of agricultural practices (efficiency in input use and better utilization fertilizer)
and soil and water conservation (small-scale water collection and management) (Calzadilla et
al. 2013).

The development of irrigation and the improved agricultural productivity have proved effective
in this regard. By allowing farmers to increase their level of production, irrigation contributes
to lower food prices. In the same vein, Lipton, Litchfield, and Faures (2003) analyze the
conditions under which irrigation has positive effects on poverty reduction. Faures and Santini
(2008) estimate that improving agricultural productivity can help the poor rural out of poverty
in many ways. Land-based households benefit from improved agricultural yields; landless
households, but allocating their labor force to agricultural activities benefit from an increase in
the demand for agricultural labor and wages; landless households not allocating their labor
force benefit from a larger supply of agricultural products resulting in lower food prices. The
Urban farmers also benefit from the improved agricultural productivity due to higher demand
for agricultural products. The agricultural processing and food marketing sectors also grow due
to the increase in agricultural activities. The national economy benefits from the irrigation
investment.

Burkina Faso has the potential for expanding irrigation and increasing agricultural productivity.
The potential of irrigation remains largely under-exploited. It is estimated that the irrigated
agricultural land accounts for only 0.81% of the total area harvested and 14.9% of the irrigable
potential (OECD 2012). Yields of the main grain crops are estimated at only 25% of maximum
achievable yields (Mutegi and Zingore 2013).

Many studies have measured the economic costs of climate change for developing countries
like Burkina Faso. Most of these studies focus on agriculture and measure impacts using
econometric analyzes or crop models. A study by Somé et al. (2012) estimated that Burkina
Faso is likely to experience a decline in agricultural productivity by up to more than 25% by
2050 compared to its 2000 level. Crop models can overestimate the economic costs of climate
change because, by focusing solely on production, they tend to exclude market-based coping
mechanisms (Arndt, Asante, and Thurlow 2015). To overcome this limitation, crop models are
sometimes combined with partial equilibrium models that capture demand and supply
responses via commodity markets. A recent study using a partial equilibrium model is that by



Jalloh et al. (2013). These authors show that climate change is likely to significantly reduce
food production in Burkina Faso.

The objective of this study is to fill this gap by using a computable general equilibrium model
to simulate the likely impacts of climate change on the Burkina Faso economy as well as
adaptation strategies at the national level.

The next section describes the economy-wide model and the design of the climate change and
adaptation policy simulations. Section 3 presents our results, and we conclude in Section 4 by
discussing climate change’s implications for economic development in Burkina Faso and
identifying areas for further research.

2. Modeling Economic Impacts
2.1. Economy-Wide Model

The analysis of the economic impacts of climate change is carried out using a computable
general equilibrium (CGE) model. The CGE models are adapted to the analysis of climate
change for at least three reasons. First, they simulate the functioning of a market economy,
including labor, capital, goods, and services markets. They can, therefore, assess how changes
in economic conditions can be mediated by prices and different markets. Secondly, the CGE
models ensure that all the economic constraints are met, which is crucial for long-term
projections of climate change. Finally, the CGE models represent a "simulation laboratory" to
examine quantitatively the different channels of transmission of the impacts of climate change
on the performance and the overall structure of the economy.

The model used in this study is a dynamic version of the model developed by the International
Food Policy Research Institute (Lofgren, Harris, and Robinson 2002). It is calibrated by a social
accounting matrix (SAM) for Burkina Faso, newly built for the year 2013.

The CGE model identifies 66 production sectors, 27 of which are in agriculture and 25 in
industry. Representative producers maximize their profits by combining intermediate inputs
with land, labor, and capital. We use conventional production functions with constant elasticity
of substitution (CES) which allow an imperfect substitution between the factors of production.
The labor market is segmented into three groups: salaried workers, family farm labor, and non-
farm labor. Given the low unemployment rates and limited investment in Burkina Faso, we
assume that workers of any category, capital, and land are fully employed, i.e. their supply is
set at the reference levels while real wages and rates of return adjust to maintain balance. Labor,
capital, and land are fully mobile between sectors. This great flexibility of production factors
allows a strong endogenous adaptation to climate change.

The expected impacts of climate change can be influenced by trade and fluctuations in market
prices. A decline in food production following declines in agricultural yields might be offset
by an increase in food imports. We make assumptions that producers supply their products to
different national markets for goods and services through a CES aggregation function.
International trade is considered by allowing production and consumption to shift imperfectly
between domestic and foreign markets depending on the relative prices of imports, exports,
and domestic products. To do this, we use the CES functions for imports and constant elasticity
of transformation (CET) functions for exports. Given that Burkina Faso is a small economy,
world prices are fixed, and the current account balance is maintained fixed by a flexible real
exchange rate.



Households in the model are disaggregated into rural and urban households and per poverty
status (poor and non-poor). In total, there are 4 representative households in the model. Factor
incomes are distributed based on households’ factor endowments. Households save and pay
taxes and the balance of income is used for consumption expenditure. The latter is based on a
linear expenditure system (LES) of demand, which allows for non-unitary income elasticities.

Government revenues (from taxes and foreign aid) are used to purchase services, such as public
administration, health, and education. The balance of its budget is assumed to be ensured by
public savings adjustment.

In equilibrium, the factor rental rates adjust to ensure that the total factor supply is equal to the
total factor demand. In the goods and services market, the balance implies that the total supply
of goods and services equals the demand for private and public consumption, investment,
intermediate consumption and demand for transaction services. This balance is ensured by
flexible prices of goods and services. Finally, we opted for a savings-driven investment closure,
i.e. investment adapts to available savings in the economy.

2.2. Simulating Climate Impacts

Climate change is assumed to affect agricultural production in the CGE model via annual
deviations in agricultural yields obtained by a uniform probability distribution. The parameters
of the uniform distribution depend on the scenario considered. In the reference scenario, no
shocks on agricultural yields are applied. Four alternative scenarios representing climate
change are then considered. The first scenario assumes an increase in crop yield annual
variability due to more frequent extreme meteorological events. The annual growth rates of
agricultural yields fluctuate around an average of zero percent. Yields growth is assumed to
fluctuate between a lower limit of -3% and a higher limit of + 3% (Figure 1). This scenario is
designed to assess the yields instability aspect associated with climate change.
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Figure 1: Annual yield deviations from baseline with a mean deviation of 0% (%)

In the second scenario, we assume the same level of yield instability but with a negative average
growth of -2 percent per year (figure 2). Thus, the parameter representing the growth of yields
always follows a uniform probability distribution as in the previous scenario, but with a lower
bound of -5% and a higher limit of + 1%. This means that despite the decline in the average
yield of crops, it is always possible to achieve yield growth in a year characterized by relatively
good rainfall or a significant decline in a year characterized by a meteorological disaster.
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Figure 2: Annual yield deviations from baseline with a mean deviation of -2% (%)

The third scenario assumes an increase in the average growth rate and instability of world food
prices. We assume that the new boundaries of the probability distribution are -1% for the lower
bound and + 3% for the upper bound. The shocks imposed on world food prices are shown in

Figure 3.
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Figure 3: Annual world food prices deviations from baseline (%)

Finally, the fourth scenario is a combination of scenarios 2 and 3. Climate change is then
assumed to result in higher yield volatility, lower average yields, and higher and more unstable
world food prices.

More specifically, we shock the shift parameter on the crop production functions, thus
simulating a change in the total factor productivity (TFP). The computable general equilibrium
model, then determines the quantities of labor, capital, and land to devote to each agricultural
or non-agricultural sector based on relative profitability. These resource reallocations represent
some autonomous coping action undertaken by farmers and non-agricultural producers in
coping with climate change effects. In other words, while producers are not able to anticipate
climate changes (this is not modeled in this paper), they are able to partly adjust their crop
production levels in response to climate change.

Autonomous adaptation also operates in other non-agricultural sectors of the economy, via the
reallocation of workers between disaggregated industrial and service sectors. The economy
also adapts to climate change by adjusting the quantities of imports and exports. Moreover, the
dynamic specification of our model captures the adjustment path of adaptation mechanism.

It is essential to emphasize here that autonomous adaptation to climate change entails costs that
can be significantly high. For example, when agricultural yields decline, adaptation will
involve the allocation of additional productive resources (labor, capital, land) in agriculture to
compensate for lower production and higher food prices. To the extent that agriculture is a low-
productivity sector in Burkina Faso, this reallocation of factors to agriculture means a fall in
average GDP per worker. It is one of the advantages of the CGE models compared to other
methods of estimating the economic impacts of climate change.



3. Simulation Results
3.1. Baseline “No Climate Change” Scenario, 20132050

Before analyzing the impacts of climate change, it is necessary to ensure that the economy
moves in a reasonable way over the simulation period, i.e. between 2013 and 2050. The
structure of the economy of Burkina Faso is likely to be modified by 2050. If such changes are
not observed in the baseline simulation, it is likely that the impacts of climate change assessed
with the CGE model are underestimated or overestimated. For example, like in most
developing countries, it must be observed a slower growth of the agricultural sector than the
industrial and service sectors (World Bank 2017). This should lead to a smaller share of
agricultural GDP in total GDP in the long run. If this is not verified in our benchmark
simulation, we may overestimate the impact of lower agricultural yields caused by climate
change. Conversely, the share of industry in the economy should increase to materialize the
process of industrialization of the Burkina Faso economy.

In the baseline scenario, the national GDP increases at a rate just under five percent per year
until 2050. The share of agriculture in the total GDP decreases from 35.8% in 2013 to 31.1%
in 2050. In contrast, the share of industrial GDP increased from 19.7% to 27.5% over the same
period. The share of services decreased slightly from 44.5% to 41.4%. All the impacts listed
below for the alternative climate change scenarios relate to this new baseline year of 2050.

3.2. Climate Change Impacts

Table 1 reports the climate change impact channels on the gross domestic product of Burkina
Faso. As discussed in the previous section, Scenario 1 represents the impact of increased
variability in agricultural yields. This translates into a decline in agricultural GDP of -2.1
percent in 2050 compared to the “no climate change” scenario. The Impacts are larger in the
rain-fed agricultural sectors than in the irrigated ones. For example, the GDP of irrigated maize
drops by only 4.4 percent, while the GDP of rain-fed maize drops by 9.7%. The same
observation can be made from rain-fed and irrigated rice. In scenario 2 where the yield
variability is combined with a decline in an average yield, the impacts are just amplified. The
national GDP declines by 2.7%, whereas this figure was only 0.5% in the scenario 1. The
decline in the agricultural sectors’ GDP is reflected in the decline in the agroindustry’s GDP,
but not in other industrial sectors’ GDP. This is explained by the fact that agriculture is the
main supplier of raw materials for the agro-industrial sectors. In Scenario 3, where the average
level and variability of world food prices are assumed to increase, the impacts are significant
in almost all sectors of the economy. Finally, in Scenario 4, where all the climate change impact
channels combine, the effects are devastating. The National real GDP decreases by -7.2
percent. All aggregated sectors are experiencing a decline in activity. The industry decreases
by -4.4 percent and services by -5.2 percent.

Changes in agricultural production have spillover impacts on production in the downstream,
non-agricultural sectors. For example, agro-processing in the manufacturing sector is indirectly
affected by a reduction in the supply of raw materials. Agro-processing is also affected by
rising levels and instability in the world agricultural prices. This increases the cost of access to
raw agricultural inputs and supply markets. In the first two scenarios, “Other industries” benefit
partly from the decline in agriculture, as this decline releases labor that migrates towards these
sectors. When the shocks become significant, like in Scenario 4, the decline in farm incomes
is so large that demand for industrial products declines too, leading to a decline in the level of
activity in these non-agricultural sectors. The variation in the relative importance of different



impact channels for different sectors underscores the importance of a multisector approach.
The dependence on a single-sector analysis may lead to an incorrect assessment of the impacts
of climate change. Similarly, spill-overs between sectors, such as product and labor markets,
underline the importance of economy-wide assessment of climate change impact.

Lower GDP at market prices in all scenarios leads to lower levels of total absorption. Total
absorption is the total value of goods and services consumed in the economy. It includes both
private and public spending on social services like health and education and public investment
in schools and clinics. Absorption can be therefore the best aggregate measure of national
welfare and is more comprehensive than private consumption alone.

Table 2, disaggregates the effect of climate change on the household consumption levels. All
household types are adversely impacted in each of the four climate change projections.
However, distributional effects are unevenly felt across the household groups. The Urban
households are the worst affected because they are net buyers of food products, whose prices
rise because of climate change. For the rural farmers, this adverse effect is partly offset by
higher agricultural incomes.



Table 1. National and Sectoral GDP Impacts.

Shares (%) Change in GDP by 2050 (%)
2013 2050 Scenario 1 Scenario2 Scenario3 Scenario 4
Real GDP at market prices 100.0 100.0 -0.5 -2.7 -5.0 -1.6
Absorption 114.7 105.8 -0.4 2.5 -6.9 94
Private consumption 52.6 52.7 -1.3 4.4 -4.6 -8.8
Exports 25.8 37.0 0.3 -0.5 2.8 -3.6
Imports -40.5 -42.8 03 -0.5 -7.8 -8.5
Real GDP at factor cost 100.0 100.0 -0.5 2.7 4.5 -7.2
Agriculture 35.8 31.1 2.1 -8.8 3.8 -12.3
Rainfed corn 5.6 5.6 9.7 -11.6 -1.9 -12.2
Irrigated corn 0.1 0.1 4.4 -16.5 -1.1 -16.1
Rainfed rice 1.4 1.5 -7.4 -13.1 2.1 -13.8
Irrigated rice 1.8 1.9 3.4 -12.0 2.4 -12.8
Millet 4.5 4.4 -6.4 -12.1 -2.6 -13.4
Sorghum 74 74 -0.9 -7.5 2.8 9.3
Fonio 0.1 0.1 2.0 -6.9 4.2 -1.6
Tuber 8.3 8.4 -8.0 -15.4 -1.5 -15.3
Pulses 3.5 3.5 2.3 -11.9 -1.6 -12.3
Peanuts 3.2 3.0 -7.9 -16.8 -0.2 -16.5
Cotton 7.9 5.7 3.2 -20.9 2.5 219
Oilseed 5.9 4.5 3.2 -30.6 13.3 -23.4
Tomato 0.3 0.2 -4.2 9.3 2.5 -10.8
Onions 0.5 0.4 0.6 -8.4 -1.5 -8.9
Other vegetable crops 1.5 1.4 -5.5 -13.4 -1.7 -13.6
Mango 0.8 0.5 -7.0 9.6 -13.2 -51.3
Cashew 1.0 0.3 2.4 -18.6 6.7 -14.1
Fruit 0.3 0.3 -4.3 -10.2 -2.9 -12.0
Other crops 0.6 0.6 -3.8 -12.6 -2.5 -8.3
Cattle 11.4 12.8 0.0 2.1 -7.5 -9.6
Camels 15.1 16.9 0.1 -1.7 -7.9 -9.6
Porcine 2.2 2.5 0.0 -1.7 -6.5 -8.3
Poultry 5.2 5.7 04 2.6 -6.2 -8.6
Other animals 0.1 0.1 0.0 -1.5 -6.6 -8.3
Forest 10.2 11.2 -0.2 2.5 -7.6 -10.0
Fishing 0.6 0.7 -0.3 -1.8 -5.5 -7.4
Hunting 0.3 0.3 0.0 -1.6 -6.1 -7.9
Industry 19.7 27.5 0.5 1.6 -5.9 -4.4
Agro-processing 3.8 3.5 -1.1 -5.6 -4.4 -9.8
Oher industries 15.8 24.1 0.7 2.6 -6.1 -3.6
Services 44.5 41.4 0.0 -0.9 -4.2 5.2

Source: Results from the Burkina Faso CGE model

Table 2. Household welfare impacts.

Per capita income (US$) Change in real incomes by 2050 (%)

2013 2050 Scenario 1 Scenario 2 Scenario 3 Scenario 4
Rural poor 209 321 -1.9 -8.2 -6.8 -14.8
Urban poor 255 391 2.5 9.2 -7.8 -15.0
Rural non-poor 402 595 -1.7 -7.1 -6.9 -13.4
Urban non-poor 804 1174 -2.4 -8.5 -8.6 -14.1

Source: Results from the Burkina Faso CGE model.



3.3. Adaptation Policies

With climate change, autonomous adaptation strategies are implemented at the farm and
economy-wide level through products and factors markets adjustments, as well as through
international trade. Despite these stand-alone adaptations, the impact of climate change remains
high. In this section, we consider three public adaptation policies to support autonomous coping
strategies: first, we increase public investment in the agricultural research and extension
system. More specifically, we raise the productivity of all the crops by ten percent in 2050
relative to the baseline. This is equivalent to a 0.25 percentage point increase in annual
agricultural TFP growth over the period 2014-2050. Second, we extend the use of irrigation in
agriculture by increasing the share of total cropland that is irrigated by 5 percentage points.
New irrigation investments in the model are directed towards maize, rice, and pulses. We then
increase the productivity of the irrigated land by 0.5 percent per year in these three sectors,
which represents a 20% increase in land productivity by 2050. Expanding irrigation coverage,
therefore, reduces the negative effects of climate change. The third adaptation policy is simply
a combination of the first two, 1.e. an increase in research and extension investments combined
with an increase in irrigated agricultural areas. Given that these policies are already included
in Burkina Faso's development plans (Burkina Faso 2016), investment costs have not been
explicitly included in the model.

Table 3 reports changes in the real household consumption expenditure for climate change
without adaptation scenario (Scenario 4, combining scenarios 2 and 3) and climate change with
adaptation scenarios. The variations reported in Table 3 are relative to the baseline scenario
without climate change in 2050. One can observe that both irrigation development and
investment in research and extension tend to reduce adverse impacts on all categories of
households considered in our model. The combination of the two policies makes it possible to
substantially reduce the impacts of climate change and even improve the situation of non-poor
in urban areas, as their consumption increases by 1.6 percent. The Urban poor consumption is
only 0.4 lower than the baseline in 2050. The Urban people benefit more from these adaptation
policies than the rural ones, just as they were the most affected by climate change. Reductions
in welfare losses caused by climate change are more modest for irrigation policy not because
of the high investment costs of irrigation projects (not included in our model) but because
irrigation is concentrated in only three sectors. We could imagine an irrigation policy that
extends to all sectors of crop production.

Table 3. Adaptation policy impacts.

Changes in household consumption expenditure by 2050 (%)

Climate change  Agricultural Irrigation Agricultural extension +
in scénario 4 extension investment Irrigation investment
Rural poor -8.9 -3.5 -6.5 -1.2
Urban Poor 9.2 -4.4 -5.8 -0.4
Rural non-poor 9.2 -3.8 -7.0 -1.4
Urban non-poor -8.3 -3.9 -3.7 1.6

Source: Results from the Burkina Faso CGE model.
4. Conclusions

Analyzing the economic impacts of climate change is a difficult task because of these multiple
channels — which can extend beyond the agricultural sector — and a high level of uncertainty.
In this article, we examined the implications of climate change for economic development in



Burkina Faso until 2050. By assuming that climate change will lead both to a greater volatility
in yields and international agricultural prices, a decrease in average yields and an increase in
food prices, we impose these chocks on the total factor productivity and the world food prices.

Our results indicate that climate change will reduce the national welfare by 2050 compared to
a baseline "without climate change". Estimates of this damage can range up to -9.4 percent of
baseline absorption. These results underline the importance of considering intersectoral
interactions and uncertainty. The negative impacts of climate change are unequally distributed
among the different categories of Burkinabe households. The Urban households are the most
affected. Our analysis suggests that investments in agricultural research and extension and
irrigation, especially when they are carried out together, are likely to be effective in reducing
the damage caused by climate change in Burkina Faso.

To the best of our knowledge, this study is the first to date to evaluate the economic impact of
climate change on Burkina Faso. However, there are many aspects on which our study shows
these limits which can be the subject of future research. First, we cannot attribute a probability
associated with the eventuality of the various scenarios tested. Second, our sector coverage is
incomplete. For example, we did not consider the effect of climate change on human health.
Another limitation is the absence of home consumption in the model, which may lead to an
overestimation of the impacts of climate change. Finally, our study is limited by its inability to
include a distributive analysis to identify the vulnerable groups. Recognizing these limitations,
our analysis suggests that climate change will have an adverse impact on Burkina Faso's
economic development prospects. However, if adaptation policies are put in place, these
negative effects of climate change will only cause a small deviation from the current
development trajectory of Burkina Faso.

References

Alexandratos, Nikos, Jelle Bruinsma, G Bodeker, J Schmidhuber, S Broca, P Shetty, and MG
Ottaviani. 2006. "World agriculture: Towards 2030/2050. Interim report. Prospects for
food, nutrition, agriculture and major commodity groups."

Arndt, Channing, Felix Asante, and James Thurlow. 2015. "Implications of climate change for
Ghana’s economy." Sustainability 7 (6):7214-7231.

Burkina Faso. 2016. Plan national de développement économique et social (PNDES) 2016-
2020. Ouagadougou, Burkina Faso: Premier Ministere.

Butt, T. A., B. A. McCarl, J. Angerer, P. T. Dyke, and J. W. Stuth. 2005. "The economic and
food security implications of climate change in mali." Climatic Change 68 (3):355-
378. doi: 10.1007/s10584-005-6014-0.

Calzadilla, Alvaro, Tingju Zhu, Katrin Rehdanz, Richard S. J. Tol, and Claudia Ringler. 2013.
"Economywide impacts of climate change on agriculture in Sub-Saharan Africa."
Ecological Economics 93 (0):150-165. doi:
http://dx.doi.org/10.1016/j.ecolecon.2013.05.006.

Easterling, William E, Pramod K Aggarwal, Punsalmaa Batima, and Keith M Brander. 2007.
"Food, fibre and forest products."” In


http://dx.doi.org/10.1016/j.ecolecon.2013.05.006

Climate change 2007: impacts, adaptation and vulnerability.
Contribution of working group Il to the fourth assessment report of the Intergovernme
ntal Panel on Climate Change, edited by M. Parry, O.F. Canziani, J. Palutikof, , P.J.
van der Linden and C.E. Hanson. Cambridge: Cambridge University Press.

FAO. 2008. Climate change and food security: a framework document. Rome: Food and
Agriculture Organization of the United Nations.

Faures, J. M., and G. Santini. 2008. Water and the rural poor: interventions for improving
livelihoods in sub-Saharan Africa. Rome: International Fund for Agricultural
Development (IFAD).

Inocencio, Arlene B. 2007. Costs and performance of irrigation projects: A comparison of sub-
Saharan Africa and other developing regions. In IWMI Research Report 109:
International Water Management Institute, Colombo, Sri Lanka.

INSD. 2015. Profil de pauvreté et d’inégalités In Résultats de ['enquéte multisectorielle
continue (EMC) - phase I: Institut National des Statistiques et de la Démographie.

Jalloh, A., G. C. Nelson, T. S. Thomas, R. Zougmoré, and H. Roy-Macauley. 2013. West
African agriculture and climate change: a comprehensive analysis, IFPRI Research
Monograph. Washington: International Food Policy Research Institute.

Lipton, Michael, Julie Litchfield, and Jean-Marc Faures. 2003. "The effects of irrigation on
poverty: a framework for analysis." Water Policy 5 (5-6):413-427.

Lofgren, Hans, Rebecca Lee Harris, and Sherman Robinson. 2002. A standard computable
general equilibrium (CGE) model in GAMS. Washington, DC, USA: International Food
Policy Research Institute.

Mutegi, James, and Shamie Zingore. 2013. Closing Crop Yield Gaps in sub-Saharan Africa
through Integrated Soil Fertility Management. International Plant Nutrition Institute.

Nelson, G. C. 2009. Climate change : impact on agriculture and costs of adaptation. In Food
Policy Report;21. Washington: IFPRI.

OECD. 2012. Cadre d’action pour I’investissement agricole au Burkina Faso. Ouagadougou:
The Organisation for Economic Co-operation and Development (OECD).

OECD, and FAO. 2011. Agricultural Outlook 2011-2020. Paris, Rome: Organization of
Economic Cooperation for Development (OECD) and Food and Agriculture
Organization (FAO).

Parry, Martin, Cynthia Rosenzweig, Ana Iglesias, Giinther Fischer, and Matthew Livermore.
1999. "Climate change and world food security: a new assessment."  Global
Environmental Change 9, Supplement 1 (0):S51-S67. doi:
http://dx.doi.org/10.1016/S0959-3780(99)00018-7.

Schar, Christoph, Pier Luigi Vidale, Daniel Luthi, Christoph Frei, Christian Haberli, Mark A.
Liniger, and Christof Appenzeller. 2004. "The role of increasing temperature variability
in European summer heatwaves." Nature 427 (6972):332-336.


http://dx.doi.org/10.1016/S0959-3780(99)00018-7

Schlenker, Wolfram, and David B Lobell. 2010. "Robust negative impacts of climate change
on African agriculture." Environmental Research Letters 5 (1):014010.

Schlenker, Wolfram, and Michael J. Roberts. 2009. "Nonlinear temperature effects indicate
severe damages to U.S. crop yields under climate change." Proceedings of the US
Academy of Sciences 106 (37):15594-15598. doi: 10.1073/pnas.0906865106.

Schmidhuber, Josef, and Francesco N. Tubiello. 2007. "Global food security under climate
change." Proceedings of the US Academy of Sciences 104 (50):19703-19708. doi:
10.1073/pnas.0701976104.

Somé, Léopold , Abdulai Jalloh, Robert Zougmoré, Gerald C. Nelson, and Timothy S.
Thomas. 2012. "Chapter 4. Burkina Faso." In West African Agriculture and Climate
Change: A Comprehensive Analysis, edited by Abdulai Jalloh, Gerald C. Nelson,
Timothy S. Thomas, Robert Zougmoré and Harold Roy-Macauley, 444. Washington,
DC: International Food Policy Research Institute.

Tittonell, Pablo, and Ken E Giller. 2013. "When yield gaps are poverty traps: The paradigm of
ecological intensification in African smallholder agriculture." Field Crops Research
143:76-90.

Wassmann, Reiner, and Achim Dobermann. 2007. "Climate change adaptation through rice
production in regions with high poverty levels." SAT eJournal 4 (1):1-24.

Wheeler, Timothy R., Peter Q. Craufurd, Richard H. Ellis, John R. Porter, and P. V. Vara
Prasad. 2000. "Temperature variability and the yield of annual crops." Agriculture,
Ecosystems & Environment 82 (1-3):159-167. doi: http://dx.doi.org/10.1016/S0167-
8809(00)00224-3.

World Bank. 2008. World development report 2008: Agriculture for development.
Washington, D.C.: World Bank.

World Bank. 2017. "World Development Indicators (WDI)." World Bank.
http://data.worldbank.org/data-catalog/world-development-indicators.

Zidouemba, Patrice, and Francoise Gérard. 2015. "Investissement public et sécurité alimentaire
au Burkina Faso : une analyse en Equilibre Général Calculable dynamique." Revue
d'Etudes en  Agriculture et  Environnement 96  (3):411-437. doi:
doi:10.4074/S1966960715003021.

Zidouemba, Patrice Rélouendé. 2017. "Climate variability and food crises in Burkina Faso: a
Computable General Equilibrium analysis." [International Journal of Food and
Agricultural Economics 5 (1):79-95.

Zidouemba, Patrice Rélouendé, and Francoise Gerard. 2017. "Does Agricultural Productivity
Actually Matter for Food Security in a Landlocked Sub-Saharan African Country? The
Case of Burkina Faso." Canadian Journal of Agricultural Economics/Revue
canadienne d'agroeconomie:n/a-n/a. doi: 10.1111/cjag.12140.


http://dx.doi.org/10.1016/S0167-8809(00)00224-3
http://dx.doi.org/10.1016/S0167-8809(00)00224-3
http://data.worldbank.org/data-catalog/world-development-indicators

