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This means that many crops that Africans depend 
on for consumption do not fall within the 20 crop 
species that have had historical economic importance 
to the rest of the world.7 The primary crops which 
have benefited from significant research funds are 
not many of the traditional African crops. As a result, 
African agriculture runs the risk of being pushed 
towards monoculture production, jeopardizing the 
historical reliance on crop diversity and negatively 
affecting food security. This is important to note 
because our Foundation supports strategies to 
maintain biodiversity and crop diversity. We think 
this is critical to Africa’s future. 

This analysis demonstrates the sizeable investment 
gap that exists to reach peak food production 
if Africa uses so-called “first world farming” 
techniques. However, we are not advocating blanket 
monoculture production or other developed world 
farming systems which could harm Africa’s fragile 
soils, its ecosystems or reduce a farmer’s choices. 
This is simply an analysis to demonstrate the sizeable 
financial requirements to achieve increased food 
production using methods that are commonly 
promoted in Western development circles.

These areas need continued protection against 
misuse, improper exploitation and unsustainable 
agricultural expansion. The Food and Agriculture 
Organization (FAO) estimates that 65 percent 
of agricultural land throughout Africa has been 
degraded by human activity.4 The Montpellier Panel 
– a prominent group of agriculture, ecology and 
trade experts from Africa and Europe – estimates 
that these degraded soils are too damaged to sustain 
viable food production. Its report No Ordinary 
Matter: Conserving, Restoring and Enhancing Africa’s 
Soil notes that Africa suffers from the triple threat 
of land degradation, poor yields and a growing 
population.5 Therefore, to find realistic solutions to 
African production, we must be realistic about the 
physical, cultural and political impediments, none 
of which are small.

AFRICA’S GAP
The history of Africa’s soils and land use complicates 
the strategy for increasing productivity in agriculture. 
It is not as simple as introducing Western production 
techniques which rely heavily on synthetic fertilizer 
and hybrid seeds. African biodiversity is closely 
linked to achieving food security. Nearly three-
fourths of recorded protein consumption in Africa 
is derived from plant sources.6

Africa is a vast continent with more diversity 
in agricultural production than likely any other 
continent in the world. It is also a continent that was 
shortchanged on soil fertility during the periods of 
soil formation. In the Midwest of the United States, 
glaciers deposited valuable minerals and sediment 
that created some of the most productive soil 
profiles in the world. This is also true in places like 
the Ukraine, Argentina and other parts of the world. 
However, Africa is home to some of the oldest and 
most weathered landscapes.1 As a result, less than 10 
percent of Africa has what is considered high-quality 
soils, including the lower third of West Africa; parts 
of East Africa; and areas within several countries 
in southern Africa including Zambia, Zimbabwe, 
South Africa and Mozambique.2 The rest of Africa’s 
54 countries and two disputed territories did not 
receive the same amount of natural benefit.

Africa has unique ecosystems such as the savannah 
of the Mara and Serengeti, the volcanoes of 
Virunga, and the Afromontane and coastal forests 
from western to eastern Africa. It has vast wildlife 
corridors traversing multiple countries, oftentimes 
combining significant national parks. Africa is home 
to 119 ecoregions, and of those, 89 have less than 10 
percent of their area protected.3

INTRODUCTION
HOWARD G. BUFFETT

Introduction by Howard G. Buffett



2

OUR EXPERIENCE
As a farmer, I am regularly amazed at how frequently 
non-farmers are charged with producing analyses 
and recommending solutions that will have 
tremendous influence on the issues farmers face. It 
is the equivalent of asking a non-medical person 
to perform surgery. Just as trained doctors are best 
equipped to perform medical procedures, farmers 
are best equipped to understand the issues farmers 
face, and they are best equipped to participate in 
developing practical solutions that work in the 
real world, not in hypothetical situations. When 
hypothetical solutions drive policy, it is a recipe for 
failure. 

Our Foundation operates farms in South Africa, 
Arizona, Nebraska and Illinois for a total of over 
16,000 acres (6,475 hectares). I have personally 
farmed for over 30 years, and have faced crop 
failures from drought, floods and frost, and watched 
record crop yields destroyed by hail storms. But my 
experiences pale in comparison to most African 
farmers. 

One reason this is true, and another mistake that 
is frequently repeated, is the assumption that all 
farmers are similar. In fact, there are significant 
differences among farmers across a range of issues. 
Failing to recognize the differences between a 
farmer who has regular market access and a farmer 
who has a family that regularly experiences hunger 
periods is like thinking a Volkswagen and a Ferrari 
are the same because they both use gasoline-
powered engines. 

Therefore, we set out to understand why different 
analyses produced significantly different estimates, 
and to see if we could take it one step further to 
move it beyond a desk analysis by incorporating 
two critical assumptions: the practical barriers 
farmers face in their daily operations and the 
political barriers that affect change made at scale. 

This analysis is based on available public 
information and our experience on the ground. 
We believe on-the-ground experience is critical to 
achieve the most accurate results. However, it is 
not possible to physically inspect and incorporate 
every country’s actual and planned programs that 
could affect this type of analysis. A case in point 
is a recent visit to Rwanda where we observed an 
ambitious program by the Rwandan government 
to implement irrigation systems on 247,000 acres 
(100,000 hectares) with a plan that incorporates 
smallholder farmers. If implemented successfully, 
this program will improve yield levels and the 
reliability of production on a large scale. The 
effects of the Ebola outbreak in Liberia, Sierra 
Leone and Guinea will have a serious but as yet 
unknown effect on food security and farming. 
As of October 2014, an estimated 40 percent of 
farms have been abandoned in the hardest hit areas 
of Sierra Leone.8 Therefore, we are not claiming 
100 percent accuracy in this analysis; however, we 
believe that other analyses have failed to take into 
account the political, social and cultural barriers 
that impact agricultural production and they often 
treat all apparently arable land as the same - two 
significant mistakes.

We propose thinking about Africa’s potential 
for agriculture through a different lens: how we 
analyze opportunities for farmers and how soils are 
remediated and protected will be a key in our success 
or failure to support farm populations, which are as 
high as 90 percent in some African countries. Africa 
does not “look” like the United States, whether you’re 
analyzing climates, soils, crops, wildlife, terrain, 
cultures or history. So Africa should not “look” like 
the United States when it comes to training, crop 
research, technical assistance or production methods. 
African farmers and institutions should instead 
borrow relevant lessons from the United States, 
Brazil, Australia and others, but also protect and 
embrace their unique diversity to develop a system 
for agriculture that is adapted to their circumstances. 
If they do not, the continent overall will continue 
its per capita decline in productivity. One of the 
critical components of getting the solutions right is 
starting with reasonable assumptions and a realistic 
understanding of the practical challenges of the 
barriers which exist.

EXISTING ANALYSIS
A number of organizations and institutions have 
analyzed Africa’s potential for agriculture using 
different methodologies and assumptions. The 
different approaches have yielded vastly different 
results as measured by the amount of available (not 
always appropriate) arable land in Africa. The actual 
amount of available and appropriate arable land and 
its potential productivity is critical to Africa’s food 
security interests and the question of whether Africa 
can feed itself in the future.

Introduction by Howard G. Buffett
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If we do not account for these differences, and if we 
do not accurately assess the barriers which keep farm 
productivity low and communities food insecure, 
then we are simply presenting nice ideas that will 
keep people hungry. 

I once showed someone a DVD compilation of 
some of my photographs. The person said, “You 
need to separate the conflict images from the hunger 
images.” Conflict and hunger are inextricably 
linked; to suggest otherwise shows a fundamental 
lack of understanding of both issues. Food is power; 
hunger is a tool for those who perpetuate conflict; 
and conflict creates hunger. Hunger itself can create 
conflict. That is the reality in many countries where 
we work. There is nothing pleasant about hunger or 
conflict, but we must discuss these issues openly and 
honestly if we hope to solve production shortfalls on 
the African continent.

The truth matters if we want to focus on the right 
solutions. I recently presented aspects of this 
analysis to an individual who is a leading voice 
among the donor community supporting Africa. 
He told me that it was time to be positive, that 
the “old trend” was to focus on the problems but 
the “new trend” is to focus on the successes. I don’t 
care about trends. I care about solving problems, 
and no amount of positive thinking or rhetoric 
can overcome flooding or droughts or rebuild 
depleted soils. Positive talk does not build roads, 
create markets or overcome corruption. We remain 
positive but realistic.

I have seen too many hungry farmers to worry about 
being polite. There is something seriously wrong 
when a farmer cannot feed his or her family, when 
they have lost their own children to hunger. Therefore 
I make no apologies for calling it the way I see it. If 
we do not treat African soils and policies with realistic 
ideas based on realistic solutions, then we will fail the 
farmers we all want to help.

The analysis that follows was not conceived by or 
designed to meet the needs of academic institutions, 
bureaucrats or economists. It is designed to be a reality 
check on the depth of the challenges faced by millions 
of smallholder farmers in Africa. It is hopefully a 
wake-up call to the critically important and sizeable 
role that African governments and institutions must 
play to achieve food security. It is designed to illustrate 
the point that current commitments by governments 
and donors are not enough, and frankly, are not 
even close to what is needed. Our goal is to have the 
debate around Africa’s potential for agriculture be 
grounded in reality, so that everyone is focused on the 
highest-priority solutions to the significant practical 
and political barriers that must be overcome to meet 
Africa’s growing food needs.

1 Study of land use and deforestation in Central Africa Tropical Forest using low 
regulation SAR satellite imagery. Saatchi, et al.
2 USDA Natural Resources Conservation Service, World Soil Resources, Soil 
Survey Division, 1996.
3 The Encyclopedia of Earth
4 Turning the tides of soil degradation in Africa: capturing the reality and exploring 
opportunities. July 10, 2003. FAO
5 No Ordinary Matter: Conserving, Restoring and Enhancing Africa’s Soil. 
December, 2014.
6 Biodiversity in Africa. July 1, 2009. UNEP
7 Biodiversity in Africa. July 1, 2009. UNEP
8 IFAD
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If this example country had a Headwind Index of 
88 percent, and the math said its program could 
theoretically yield an increase of 1M tonnes of 
maize, we would apply the Headwind Index to 
project a practically and politically feasible increase 
of 120,000 tonnes of maize, assuming the program 
did not address any of the headwinds. Because 
change doesn’t happen in isolation, one would 
hope that any well-designed program would strive 
to reduce these headwinds, closing the gap between 
the theoretical and practically and politically 
feasible improvements. That is the whole point of 
highlighting the Headwind Index separately from 
land and yield calculations. 

It is not possible to statistically correlate the Headwind 
Index to the gap between theoretical production 
increases and actual production increases. First, 
historical data on theoretical increases does not exist, 
and even if it did, normal yield fluctuations would 
muddy any statistical analysis. Second, the Index is 
comprised of 36 metrics and 55 sub-metrics across 
four major categories. Few, if any, of these could 
be independently correlated to production because 
there are too many factors that drive change. And 
third, headwinds change over time, so we cannot 
assemble a time-series data set.

This analysis is not intended to meet that standard.  
The audience for this analysis is anyone who believes 
that “one should not let the perfect be the enemy 
of the good” or that something can be accurate and 
actionable without proving statistical significance. 
As a Foundation committed to affecting change 
and challenging the status quo, we count ourselves 
as part of this audience.

THIS ANALYSIS INTRODUCES A CONCEPT CALLED A 
HEADWIND INDEX
It is a number from zero to 100 percent that 
represents the gap between theoretical production 
increases and practically and politically feasible 
production increases. For example, if a country 
were to invest in a program to expand cropland 
and improve yields, should the country expect 
the resulting increase in production to match 
the theoretical added acreage x the theoretical 
improved output of the soil? Of course not. 
There are real-life barriers to improvement like 
poor governance, illiteracy, lack of capital, poor 
infrastructure, insufficient agricultural research, 
poor access to markets, limited extension programs 
and co-ops, imperfect water policies, and many 
more. These must be accounted for. The Headwind 
Index attempts to quantify this.

The goal of this analysis is to construct a comprehensive, 
data-driven and quantitative story about the practical 
potential for agricultural production in Africa. 
Drawing from well-regarded data sources, literature 
and documented programmatic experience, we have
integrated, potentially for the first time, three 
disparate threads of analysis:

• Location-specific geographic information system 
(GIS)-calculated land availability and crop yields 
using varying farming practices

• Quantification of real-life practical and political 
barriers to agricultural progress in Africa

• Detailed cost and return on investment (ROI) 
analyses of scalable, comprehensive programs to 
affect sustainable increases in production

To put this effort into context, it is important to 
discuss what this analysis is and isn’t, what it includes 
and doesn’t include, and what limits we should place 
on its interpretation and application.

THIS IS NOT AN ACADEMIC EXERCISE, IT IS AN ENTIRELY 
PRACTICAL ONE
Peer-reviewed academic works for publications have 
a certain standard that must be met. 

ANALYSIS BACKGROUND
CONTEXT AND CAVEATS

Analysis Background
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• Population and food consumption are growing: 
We have used OECD consumption standards 
in all of our analyses and used straight-line 
population growth assumptions by country.

• Headwinds change over time: This is absolutely 
true. A great example is road construction. Over 
time, more land becomes accessible for farming, 
access to markets improves, etc. Our solution to 
this was to focus on five-year program costs in 
our ROI analysis. In this window, it is safe to 
assume that, with the exception of conflict and 
regime change, most headwind metrics should 
be stable.

THE ANALYSIS OMITS SEVERAL IMPORANT FACTORS
As with all complex analyses, we had to stop 
somewhere. Here are the major topics not covered, 
and we would welcome collaborative additions from 
others interested in tackling these issues:

• Climate change: Land quality and crop yield data 
use the Global Agro-Ecological Zones (GAEZ) 
model which, like the rest of our analysis, is 
a snapshot. It includes detailed weather and 
rainfall data but cannot account for climate 
change.

• Loss of farmable land from poor farming practices 
and urbanization: Again, this analysis is a 
static snapshot. We did model conservation 
agriculture techniques, and the GAEZ model 
does include soil preservation as a bundled 
variable. Urbanization was not included.

THIS ANALYSIS IS NOT IN ANY WAY A COMMENTARY ON 
THE EFFECTIVENESS OF FOREIGN AID
While it may be tempting to interpret the Headwind 
Index as “wasted aid dollars,” this is not the intent.  
We did not attempt to look at any aid programs, 
nor did we review the vast literature on the subject.  
We fully recognize that aid effectiveness is a current, 
important and polarizing topic. We are not engaging 
in this debate with this analysis.

What we are suggesting with this analysis is that 
programs to address agricultural improvement in 
Africa should focus on country-specific headwinds 
in addition to land and yield. We not only attempt 
to quantify the impact, but we attempt to quantify 
the costs and return on investment (ROI). This 
naturally leads to interesting discussions about where 
actors should prioritize agricultural improvement 
resources. This is an entirely appropriate use of the 
analysis. 

THIS ANALYSIS IS A STATIC SNAPSHOT IN TIME
Because historical data on land, yields and headwind 
metrics were not consistently available, it was 
necessary to frame this analysis as a static snapshot.  
However, any agricultural improvement programs 
would take time. This presents a few challenges:

• Data may be stale: There is no way around this. 
Most of our data is from 2008-2012, though 
some is older and we have highlighted areas of 
particular concern (e.g., where there has been 
recent regime change).

Additionally, there is no guarantee that the index is 
linear and a Headwind Index of 88 really translates 
into an 88 percent reduction of theoretical increased 
production. We have gone to great lengths to define 
a Headwind Index of zero to mean no friction and a 
Headwind Index of 100 to mean no improvement. 
We did this by a) defining best-in-world countries 
for each sub-metric, min-max normalizing every 
variable, and creating a composite, imaginary “perfect 
country with no headwind” and b) identifying 
countries in Africa which have shown, despite 
attempted intervention, little to no improvement on 
each of the four major categories and defining their 
scores as 100 percent headwind. Between 0 percent 
and 100 percent we assumed a linear relationship.

Finally, and not surprisingly, there was missing 
and unreliable data. This is normal for any analysis 
of Africa, and we clearly indicate where data is 
absent or dated (it tends to be five to six countries 
consistently) and alternate metrics were used where 
data quality was a major concern. As an example, 
academic experts suggested we weight child mortality 
higher than poverty rate as a poverty metric because 
the former is harder for reporting countries to 
manipulate than the latter.

Ultimately one must decide whether the quantified 
Headwind Index can be valuable, practical and 
directionally correct without being statistically 
provable.  Some academics we have shared this with 
said it can, some said it can’t, and some didn’t know.  
We believe it can.

Analysis Background
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At the same time, we are mindful of the limitations 
and assumptions inherent in the data and in our 
methodology.  

This introductory narrative is intended to frame 
these known issues and allow readers to evaluate the 
analysis in a balanced fashion.  

Our model assumes that farmers grow the “optimal” 
crop, i.e., the highest output of calories and protein 
(equally weighted) for their particular land (which 
will not always be the case). We next compare this 
to current output by crop for each country. The 
difference in calorie and protein output is considered 
to be the benefit of “optimal crop choice.”

Clearly there are many assumptions embedded here: 
uniformity of 10,000 Ha pixels, farmer training, 
local tradition and market demand, availability and 
cost of seed, nutrient management, etc. While we can 
confidently model the costs of implementing crop 
selection programs (based on existing programs) and 
apply our Headwind Index to reduce the impact, we 
recognize the challenges in modeling large shifts in 
crop decisions.  

We believe it is critical to engage in the optimal crop 
choice discussion as part of the broader agricultural 
improvement and headwind discussion, and it is 
an integral, unavoidable component of our yield 
modeling. That said, the specific output benefits, 
resulting crop mixes and costs should be taken as 
directional with large error bars.

It is always easier to poke holes in analysis than it 
is to create new analysis. For every anecdote or case 
study presented, there is one that demonstrates a 
contradictory conclusion. We believe that what we 
have created is compelling and can be a valuable 
resource to inform practical, results-oriented actors 
looking to improve agricultural output and reduce 
headwinds to farming productivity in Africa. 

• R&D for seed varietals: In our ROI analysis, we 
model purchase costs for high-quality seed along 
with training and extension, but not all of those 
seeds exist today. We do not explicitly model the 
availability or development cost, either public or 
private, of these improved seeds.

• Irrigation: The entire analysis is based on rain-
fed/dryland farming.

• Livestock and fishing: Because our focus was 
on farming output, as opposed to measuring 
food security, we limited the analysis to crops.  
Obviously, livestock and fishing are important 
for diet, economics and land use.  

• Impacts of extreme events: This analysis was 
completed before the Ebola outbreak in West 
Africa. Extraordinary circumstances like this 
can be devastating to a country’s progress and 
potential.

OUR ANALYSIS OF OPTIMAL CROP CHOICE IS 
DIRECTIONAL AT BEST
We use the GAEZ crop model and GIS mapping to 
calculate yields by crop under various levels of farming 
sophistication. The resolution of the GAEZ model is 10 
x 10 km square “pixels” for the entire continent. While 
this is impressive, it is still 10,000 Ha per pixel…a very 
large collection of farms with varying conditions.  We 
know from land cover GIS data how much of a pixel is 
being farmed, but we don’t know the actual crop grown 
in each pixel. We only know this at the country level.

To determine the impact of improving yields, 
we must make an assumption about what crop is 
currently grown in each pixel. 

Analysis Background
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One reason that it is so important that we understand 
Africa’s real potential for agriculture – and real barriers 
– is so we get the solutions right. Unrealistic goals 
keep people hungry. They contribute to the idea that 
untenable solutions are solutions, when in reality they 
displace efforts that could be successful.

Another reason it is important to be realistic is because 
industrialized agriculture in the developed world 
cannot possibly feed a large portion of Africa. American 
farmers will continue to become more efficient, but it 
is unlikely they will significantly increase the roughly 
20 percent2 of agricultural commodities they currently 
export, mostly to other developed nations. Production 
and exports will increase, but it will most likely remain 
relative to population increases. 

The majority of food globally, about 70 percent, is 
produced by small-scale farmers, and mostly for their 
own household consumption.3 These farmers have 
challenges and limitations in terms of adaptation of 
the technologies used in developed countries like the 
United States. The solution to world hunger will be 
increasing production in the local and regional areas 
where the consumption is needed. It will be further 
achieved by better regional trade (which requires 
stability and peace) and by bolstering local and 
regional markets.

The headwinds we describe are by their nature more 
subjective. But it is these headwinds that are responsible 
for the majority of hunger in Africa so we put a stake 
in the ground to try to capture their effects.

It is politics, conflict, corruption and underinvestment 
that contribute to the challenge of feeding millions 
of people. This isn’t just our opinion; it is shared 
by others, including the Food and Agriculture 
Organization of the United Nations in the 2014 
“State of Food Insecurity in the World” and the 
ONE Campaign in “Trillion Dollar Scandal.” 

For example, conflict has a significant and devastating 
effect on agriculture, production potential and 
hunger. Africa is comprised of 54 countries, with 
nearly half actively experiencing armed conflict or 
recently emerging from armed conflict.1 The World 
Bank estimates that poverty rates are 20 percentage 
points higher and people are twice as likely to be 
undernourished in countries experiencing repeated 
cycles of conflict. Displacement from people 
fleeing violence only increases the likelihood that 
agricultural production is interrupted and people 
suffer from increased food insecurity. It is critical 
to capture the effects of conflict and other difficult 
to measure factors when considering a country’s 
potential for agriculture.

CLOSING THOUGHTS

This report presents a large volume of information and 
analysis to draw some significant conclusions about 
Africa’s real vs. theoretical potential for agriculture. 
Like any report of this complexity, certain well-
considered assumptions were made. We anticipate 
that not everyone will agree with every assumption, 
or even the methodology of trying to illustrate 
complex dynamics in a way that is accessible. We are 
making available online a data book (http://www.
brownrevolution.org/) of the detailed assumptions 
underlying this analysis, but we recognize that some 
people will still take issue with the fact that we did 
not create a 500-page narrative to accompany this 
work and did not enlist academics to run statistically 
significant models. 

However, we felt it was important to do three 
things: 1) to produce an honest and complete effort 
to identify a more realistic expectation of available 
and appropriate agricultural production potential 
in Africa; 2) to produce a report that people could 
easily understand; and 3) to produce a report that 
people would actually read. The world is littered 
with hundreds of well-intentioned academic papers 
that are rarely read or understood. 

We started with a relatively objective view of potential 
arable land using basic physical characteristics. 
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International exports will not feed poor hungry 
people in rural areas with limited infrastructures and 
incomes. Increasing their production will. To get this 
right we need solutions that fit the circumstances 
and to be realistic about when and where scale is 
possible. We do not need more blanket solutions that 
fit a Westernized view of industrialized agriculture or 
strategies designed by bureaucrats, economists and 
politicians.

No strategy will work if it is built on the wrong set 
of assumptions. Therefore, we hope this analysis 
adds to the debate of what is possible in Africa, and 
ultimately contributes to developing realistic solutions 
to addressing hunger by improving agricultural 
productivity among smallholder farmers. 

Closing Thoughts
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