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Abstract
By the year 2050, the world’s population will need 60%
more food than it did in 2005. In sub-Saharan Africa (we’ll
call it SSA) (Fig. 1) this problem will be even greater, with
the demand for cereals increasing by more than three
times as the population rises.

Figure 1:
Sub-Saharan Africa (SSA) is a region in the continent of Africa that lies in
or below the Sahara desert. There are 47 countries in SSA.

We collected and calculated farming data for 10 countries
in sub-Saharan Africa. This made us realize that countries
in SSA must make many large changes to increase their
yield of cereals (the amount of cereals that are grown
on the current farmland each year) to meet this greater
demand.
If countries in SSA are unable to increase cereal yield,
there are two options. Either farmland areas will have to
increase drastically, at the expense of natural land, or SSA
will need to buy more cereal from other countries than it
does today. This may put more people in these countries at
risk of not having enough food to be able to live healthily.

Introduction
One of the world’s greatest challenges is how we will
produce enough food to meet the needs of a much larger
global population by 2050. The UN estimates that the
world’s population in 2050 will be about 9.7 billion people
- that is almost 30% greater than it is today (7.6 billion)!
Rather than looking at how to meet global demand, we
think that a more important question is whether different
regions of the world can meet their own demand for
staple food crops (Fig. 2).
Sub-Saharan Africa is the region of the world that is at
greatest risk for not achieving food security. That means
that the people who live there are unlikely to have access

to enough food to be able to live healthy lives.
This is because the population of SSA will rise by more
than 2.5 times by 2050. The demand for cereal crops, the
staple food in Africa, will more than triple (relative to 2010)
and these countries already rely on imported cereals to
provide enough food for their populations (Fig. 3).
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Some scientists think that it will be possible to meet the
growing global food demand by closing the gap between
the amount of crops that farmers grow per unit area now
(actual yield), and the maximum amount they could grow
per unit area in perfect conditions (potential yield), without
increasing irrigation. We call the difference between
potential and actual yields the yield gap.

In this paper, we set out to find out:
Can sub-Saharan Africa be cereal self-sufficient (able to
grow enough food to meet its own population’s demand
without imports) by 2050?
If so, can this happen without increasing the amount of
land used for growing crops?
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Figure 3:
Projected future food
demand in sub-Saharan
Africa. Note that while
the population in SSA
Africa is predicted to
more than double by
2050, the demand for
grain is predicted to
grow even faster due
to dietary changes.

Figure 2:
Maize (corn), one of the most important staple crops in SSA.

Methods

We studied local crop data for ten countries in sub-Saharan
Africa and used mathematical calculations to estimate how
much cereal they can grow. We assessed if these countries
could be self-sufficient in the five main cereals (corn, millet,
rice, sorghum and wheat) by 2050. We focused on cereals
because they are vital for food security in sub-Saharan Africa,
providing half of the calories for the population.
We then looked to see if enough cereal could be grown on
the existing agricultural land, or whether countries would
need to create more cropland, or buy more food imports. We
estimated 2050 cereal demand by looking at UN data for the
projected population increase, and the change in demand for
cereals based on predicted changes in people’s diets.

We determined a country’s ability to feed itself (selfsufficiency) as the relationship between cereal production
(supply) and demand, and evaluated the self-sufficiency
levels of each country and different regions of sub-Saharan
Africa. We did this for the situation in the years 2010 and
2050.
We also calculated several outcomes of supply and demand
based on a range of possible differences between potential
yield and actual yield (yield gap) in 2050. We then looked
at the effect of other changes in farming, including more
watering and expanding the amount of area for growing
crops.

Results
In 2010, the self-sufficiency level for SSA for the five main
cereals was 82%. This means that the region grew fewer
crops than its population needed, and they import cereals
from other counties. Actual farm yields are about 20% of
the potential yields. In almost all countries, cereal yields

are growing slower than the population and its demand for
cereals. We estimate that by 2050, cereal demand for the
countries in our study will be over 3 times greater than in
2010. Three quarters of this increase is caused by a rising
population, rather than changing diets.
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cereal than their population needs, but self-sufficiency levels
in other countries would still stay below 75% (Fig. 4).

If yields would increase much faster, to 50% of the yield
potential by 2050, self-sufficiency would still be much lower
than the 82% of today (roughly 60%). If yields increased to
80% of yield potential, some countries could produce more

Even when combining self-sufficiency levels for countries in
West and East SSA, they are still under 100%. This means
that trade between countries in these regions will not allow
them to completely provide food for themselves.
Farm yields increase to 80% of potential yield
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If cereal yields continue to increase at the low rates of the
last 25 years, self-sufficiency levels would drop to about 40%.

Figure 4:
Predicted cereal self-sufficiency levels under different scenarios for 10 countries in SSA in 2050. A selfsufficiency level of 100 means a country is producing exactly enough food to feed its own population.

If farm yields are increased to 80% of
potential yield by 2050, which countries
would be able to produce more cereal
than their populations need? These
countries would then be able to sell the
extra cereal to other countries.

Discussion
Our study shows that countries in SSA need to almost
completely close the gap between current farm yields and
yield potential to stay at the current level of cereal selfsufficiency (approximately 80%) by 2050. In order to close
the yield gap this much, there will need to be a very large,
and very fast increase in yields in every country.
This large acceleration in yield is possible when farmers
have access to seeds, fertilizer and pest management
options. However, up until now, most countries in SSA

have not had these conditions.
If yield gaps don’t close, there will be a massive need for
more area for crops, or a much greater need for imports,
or both. If countries have to increase the amount of land
that they can grow crops on, they will need to cut down
trees and clear natural areas to make room for it. This will
reduce the variety of plants and animals (biodiversity) of
the land and will also increase greenhouse gas emissions.

Conclusion
Most of us can go to the store any day of the year and buy
the food that we need to live healthy, active lives. However,
many children in the world don’t have this luxury, and even
lack the most basic daily food. If children don’t have access
to enough food, they do not grow up to be as strong and
healthy as they should be.

There are lots of things we can do, either on our own, as
a class, or as a family to help to improve food security for
other children. What ideas do you have? Why not brainstorm
them as a class?
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Glossary of Key Terms
Biodiversity – the variety of organisms that live in any given area. We say that there is high biodiversity when there are lots
of different types of plants and animals in an area. By clearing natural land and planting one species of crop, countries will lose
biodiversity.
Cereal – a grass crop whose grains we eat. The main cereals that farmers grow in SSA are corn (maize), rice, wheat, millet and
sorghum.
Food security – a situation that exists in a country when all people, at all times, have access to enough food that is safe and
nutritious to be able to live an active and healthy life.
Greenhouse gas emissions – the release of gases which contribute to global warming by trapping the sun’s heat and warming
up the Earth’s atmosphere. The most common greenhouse gas is carbon dioxide.
Self-sufficiency – the ability for a country or region to provide enough food to meet its own population’s demand. We measure
this as the relationship between the amount of crops grown in the country/region and the total consumption (demand).
Staple food – a food that makes up a significant proportion of a person’s, or population’s diet, supplying most of their energy
and nutrient needs.
Farm yield / Actual yield – the amount of crop (in this case, cereal) produced per unit of land. This allows us to compare the
yield of different countries, regardless of their size. For our study we recorded annual yield in kilograms per hectare (kg/ha, or
kg·ha-1).
Potential yield – the ‘ideal’, highest yield that can be produced in a geographical area. It assumes perfect crop management,
under irrigated conditions no yield limitations due to the amount of water or nutrients available, and no loss due to weeds, pests
and disease, and under rainfed conditions no limitation due to nutrients, and no loss due to weeds, pests and diseases. In the
paper we mainly used potential yield for rainfed conditions. In SSA there are restricted options to expand irrigation; most crops
are and will be rainfed.
Yield – the amount of an agricultural product grown in a certain area.
Yield gap – the difference between the potential yield and the actual yield.

Check your understanding
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We know that a country doesn’t have to be self-sufficient in order to achieve food security, but
it is a very important factor, especially for low-income countries like those in SSA. Why do you
think it is particularly important for these countries?
In the countries in our study, population growth was the most important reason for the
increased need for cereals by 2050. The other factor causing an increase in demand by 2050
was a change in people’s diets, eating more meat. Why would this mean that more cereals
would need to be grown?
Many scientists are working to create new versions of crops to increase yield.
What potential changes do you think might increase yield of SSA crops? Think about the
challenges that farmers might have growing crops in the African climate.
Our study only looks at the biological and physical changes that countries can make to increase
their yields. What other factors do you think influence the amount of cereal that a country can
grow?
The increase in the growth of cash crops (crops like coffee, cocoa and cotton that farmers grow
for money, rather than to feed themselves) will have impacts on a country’s self-sufficiency
levels. Why is this?
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