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Africa has long needed to 
significantly and sustainably 

intensify its smallholder agriculture. 
But achieving large-scale, sustainable 
increases in productivity is a complex 
process. Less-than-ideal growing 
conditions, limited suitable space for 
expansion, and a lack of infrastructure 
and support services may limit farmers’ 
prospects and give them few incentives 
to invest. The Atlas of African Agriculture 
Research & Development helps illustrate 
how African farmers, and those who 
strive to serve them, simultaneously 
face large and diverse challenges as 
well as opportunities for boosting 
productivity. The atlas presents a broad 
range of geospatial data resources that 
can provide insights into the obstacles 
and opportunities facing poor farm 
households in Africa.



FIGURE 1 Farming systems of Africa

Data source: Dixon, Boffa, and Garrity (2014).
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FIGURE 2 Market access for market centers 
with population 50,000 ≤

Data source: HarvestChoice (2011).
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Using the work of many geographic information 
system specialists and agricultural researchers at different 
research organizations, the atlas presents information and 
analysis related to factors that shape the location, nature, 
and performance of agricultural enterprises; the strong 
interdependencies among farming and natural resource 
stocks and flows; rural infrastructure; and the well-being of 
the poor. The atlas covers seven themes: political, demo-
graphic, and institutional classifications; the footprint of 
agriculture; growing conditions; the role of water; drivers 
of change; access to trade; and human welfare. Three of the 
33 topics discussed are farming systems; market access as 
an indicator of trade opportunities; and increasing crop-
ping intensity as a way to boost productivity.

FARMING SYSTEMS
Figure 1 (contributed by the Australian Centre for 
International Agricultural Research and the Food and 
Agriculture Organization of the United Nations) shows 
Africa’s 16 farming systems. Similar farming systems have 
similar climates, livelihood patterns, development path-
ways, infrastructure, and policy needs. Knowing where 
similar farming systems are located can help policymakers 
and scientists target interventions to larger goals such as 
reducing poverty and promoting more sustainable land 
use. For example, high potential farming systems with 
good market access might benefit most from improved 
maize, cowpeas, and dairy, while drier areas could benefit 
from improved sorghum and millet.

TRADE OPPORTUNITIES
Inadequate market access can put rural farm households 
in Africa at higher risk of food insecurity. Rural farm house-
holds that lack access to markets get most of their calories 
from food they have grown. Conversely, if bad roads were 
fixed, gaps in the road infrastructure filled in, travel times 
shortened, and transportation costs cut, farmers’ oppor-
tunities to purchase additional food and sell their goods 
could grow. Better market access could also boost farm 
production by making it easier to get fertilizer, pesticides, 
and seeds. Figure 2 (contributed by HarvestChoice and the 
International Food Policy Research Institute) shows market 
access in terms of travel time to major settlements (market 
centers) with 50,000 or more people. The travel time indi-
cates how likely farming households are to be physically 
integrated with or isolated from markets.

BOOSTING PRODUCTIVITY
One way to boost crop production is to increase cropping 
intensity, which is the number of harvests per year, but 
the feasibility of this varies by location. Previous research 
on improving food security focused on upping the crop 
yield per harvest, an approach suitable for temperate 
climate regions where only one harvest per year is pos-
sible. But in tropical or subtropical regions, increasing 
the number of harvests per year is another viable option. 
Figure 3 (contributed by the University of Bonn and 
Goethe University) shows that cropping intensity is high-
est in irrigated areas, such as the Nile Delta, or in wetland 
rice-growing areas such as southern Nigeria, while many 
rainfed areas—particularly in drier regions such as the 
Sahel—see less than one harvest per year, due to scarce 
water or nutrient supplies.

BROADER IMPACTS
The atlas explores the ripple effects of factors that affect 
crop growth. Rainfall variability (a percent variation from 
the long-term average) during growing seasons translates 
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FIGURE 3 Cropping intensity

Data source: Siebert, Portmann, and Döll (2010).

0.0
0.2
0.4
0.6
0.9
1.1
1.3
1.5
3.0

No data

Average number of 
harvests per year

FIGURE 4 Economic growth and rainfall 
variability in Ethiopia, 1982–2010
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Source: Thornton et al. (2014); World Bank (2013); 
IRI/LDEO (2013).

into ups and downs in crop production, because most agri-
culture in Africa is rainfed. Figure 4 shows how Ethiopia’s 
gross domestic product echoes rainfall variability during 
1982–2010, underscoring the importance of rainfed agri-
cultural production to the national accounts of Ethiopia 
during this time period.

The atlas not only looks at opportunities for increased 
productivity, it also examines the agricultural implications 
of looming threats, such as climate change. For example, 
if high greenhouse gas emissions persist, much of Africa 
could see shorter growing periods that could cut crop and 
livestock production. To adapt, farmers may need to switch 
to more drought- and heat-tolerant crops.

Policymakers, developmental planners, and others 
interested in the state of African agriculture should con-
sider these geospatial data as they map out ways to help 
improve food security in Africa.

For more information, see:
Sebastian, K., ed. 2014. Atlas of African Agriculture 

Research & Development. Washington, DC: 
International Food Policy Research Institute.

The atlas was supported by funding from the Bill & Melinda Gates Foundation, HarvestChoice, the CGIAR Consortium for Spatial Information, 
and the CGIAR Research Program on Climate Change, Agriculture and Food Security.

Disclaimer: Where not otherwise cited, the administrative boundaries, names shown, and the designations used on the maps are from Global 
Administrative Unit Layers 2013 from the Food and Agriculture Organization of the United Nations (www.fao.org/geonetwork/). The use of 
these data does not imply official endorsement or acceptance by the International Food Policy Research Institute; the CGIAR Consortium; FAO; 
Climate Change, Agriculture and Food Security; the Bill & Melinda Gates Foundation; or any of the contributing authors or institutions.

For more information on the atlas, please visit agatlas.org or email eatlas@harvestchoice.org.
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