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Geopolitics 

ÅThe way in which geography, demography, 

economics and the distribution of resources 

interrelate with the politics of nations and the 

relationships among nations. 

ÅThe study of the effects of geography (human 

and physical) on international politics and 

international relations. 

ÅA method for studying foreign policy to 

understand, explain and predict  international 

political behavior through geographical 

variables. 



Strategic Importance of Food 
ÅFrom an individual countryôs perspective, 

something is strategic if it is essential for 

the country to sustain its economic, 

political or military power. 

ÅEvery country has to ensure that it has a 

reliable, safe and nutritious, reasonably 

priced supply of food from a combination 

of domestic production and imports. 

ïIt is neither economically efficient nor 

environmentally sustainable for countries to 

be self sufficient in all foods. 



The Old Geopolitics of Food 
ÅSome proposed using food as a diplomatic 

ñweapon,ò e.g.  

ïUsing PL 480 food aid to reward friendly 

countries during the Cold War.  

ïExports of grain to USSR embargoed after 

Afghanistan invasion. 

ÅExport embargoes imposed on grain to 

prevent domestic prices from rising in 

short crop years in 1970s. 

ÅSome even advocated forming a grain 

export cartel, a la OPEC. 



2008 World Food Price Crisis Rekindled 

Interest in Geopolitics of Food 

Source: IFPRI, based on FAO data. 



2008 Spike in Food Prices 

Increased the Incidence of Hunger 

ÅBecause very low income people spend a large 
fraction of their incomes on food, higher food 
prices reduce the purchasing power of their 
meager incomes. 

ÅThe 2008 price spike increased number of 
people suffering hunger from 925 million to over 
1 billion and contributed to political crises in 
some four dozen countries. 

ÅThe need for emergency food aid exploded, but 
higher grain prices meant that the amount that 
could be procured by food aid agencies, which 
operate on fixed annual budgets, dropped. 



Source: New England Complex Systems Institute [M. Lagi, K.Z. Bertrand & Y. Bar-Yam. ñThe Food Crises and 

Political Instability in North Africa and the Middle East,ò arXiv:1108.2455] 

Food Prices, Social Unrest & Political Instability 



Food Prices & Social Unrest 

ÅIn 2008 unanticipated rapid increase in 

grain prices, when added to ongoing 

grievances, e.g. unemployment, poverty, 

mistreatment by government agencies, 

helped trigger social unrest in 40+ 

countries. 

ÅExtremely low income and hungry people  

with nothing to lose may be easily 

mobilized by radical movements. 



2008 Food Price Spike Resulted 

from Several Factors 

ÅPopulation of developing countries growing 
rapidly (by 80 million per year). 

ÅUnprecedented rate of poverty reduction in low 
income countries gave millions of people the 
purchasing power to include more meat, dairy 
and poultry products, fruits and vegetables and 
edible oils in their diets. 



Population Living on <1.25/Day 



2008 Food Price Spike Resulted 

from Several Factors 

ÅPopulation of developing countries growing 
rapidly (by 80 million per year). 

ÅUnprecedented rate of poverty reduction in low 
income countries gave millions of people the 
purchasing power to include more meat, dairy 
and poultry products, fruits and vegetables and 
edible oils in their diets. 

ÅUnderinvestment in agricultural and rural 
development in low income countries by their 
governments, foreign aid programs and 
international banks. 
ïDeclining investment in agricultural research in low 

income countries   





Agriculture Fell /Squeezed Off the 

Global Development Agenda 

ÅLow world commodity prices, in part due to 
OECD ag production & export subsidies, 
including easy access to food aid. 

ÅCrowded out by hot new donor issues, e.g. 
environment, gender, HIV/AIDS, etc. 

ÅLack of political clout of rural relative to 
urban areas in low income countries 

ÅAg development projects seen as riskier 

ÅTransnational NGO activism against 
modern agriculture  



Agriculture Has Been Off the 

Global Development Agenda 
ÅAgricultural and rural development were priorities for 

foreign aid and international development bank lending 

up until the mid-1980s, but: 

ïBetween 1980 to 2005, foreign aid to low income countries for 

agricultural development dropped from $8 billion to $3.4 bill./yr 

(from 17 to 3% of the whole) 

ï In the 1980s, 25% of U.S. foreign aid went to agriculture; dropped 

to 6% by 1990 and 1% by 2008. 

ïShare of World Bank lending going to agriculture fell from 30% in 

1978 to 16% in 1988 to 8% in 2006. 

ÅThe share of foreign aid and development bank 

lending invested in agricultural research fell by an 

even larger percentage during this period. 



LDC Agriculture Underperforming 

ÅThe agricultural sector in most low income 

countries is underperforming relative to its 

potential that would be consistent with 

both economic efficiency and  

environmental sustainability. 

ÅIt produces less food and cash income for 

farm households and contributes less 

output to their national food supply. 



Changes in Ag Policy Mechanisms  

Reduced Global Grain Reserves 

ÅMany high income countries shifted the 

mechanism for supporting agricultural 

commodity prices from market purchases 

to payments to farmers, and, as a result, 

there were few publicly owned reserves of 

grain to buffer shortfalls such as the 

Australian drought. 

ïIndia & China had also reduced their reserves 

of grain. 

 

 



Medium Term Developments 

Leading Up to 2008 
ÅAccelerating growth in use of agricultural 

commodities as feedstocks to produce biofuels 
in response to massive subsidies and protection 
from imports, e.g. corn for ethanol and oilseeds 
for biodiesel. 



Fuel Ethanol Production, 
United States, 1980-2010. 

Source: Renewable Fuels Association. 



Medium Term Developments 

Leading Up to 2008 
ÅAccelerating growth in use of agricultural 

commodities as feedstocks to produce biofuels 
in response to massive subsidies and protection 
from imports, e.g. corn for ethanol and oilseeds 
for biodiesel. 

ÅRising petroleum prices and growing concern for 
reducing dependence on imports of petroleum. 

ÅReduced crops due to adverse weather several 
years in Australia, Ukraine and elsewhere. 

ÅIncreasing participation of hedge funds and 
investment funds in commodity markets as  
returns in stock market became less attractive. 



Short Term Factors in Early 2008  

ÅRising price of food precipitated political 

problems in many countries. 

ïFood aid agencies with fixed budgets were not able to 

supply as much food. 

ÅIn response to consumer outcry, a number of 

governments introduced food price controls, 

reduced import tariffs and other taxes, increased 

export taxes and in some cases, embargoes. 

ïWhile such policies may have helped consumers in 

the short run, they reduced the incentive for farmers 

in those countries to produce more. 

 



LDC Policy Response & Media 

Hype Contributed to Price Rise 

ÅSuch government actions plus the 
associated media hype and exaggeration 
caused panic buying and hoarding by 
consumers (and likely speculative 
behavior by merchants as well). 

ÅFood and ag commodity prices rose much 
more than necessary to equilibrate supply 
and demand in both developing countriesô 
national markets, as well as in the world 
market. 



Food Security 



The Dual Challenges 

ÅTo feed the worldôs larger population, most 

of which will be in low income countries,  

better than today at reasonable cost 

without damaging the environment. 

ïAgriculture in most low income countries is 

underperforming relative to its potential, 

thereby contributing less to national and 

global food supply. 

ÅTo reduce extreme poverty in rural areas 

of low income countries, where the 

majority of it resides. 



Dimensions of Food Security 
ÅGlobal Food Security 
ïCan the worldôs farmers feed its larger population 

better than today at reasonable cost without 
damaging the environment? 

ÅNational Food Security 
ïPotential for self-sufficiency that is economically 

efficient and environmentally sustainable 

ïEvery country has to ensure that it has a reliable, 

safe and nutritious, reasonably priced supply of 

food from a combination of domestic production 

and imports. 

Å Household Food Security 
ïHunger caused mainly by lack of purchasing power 

ïThe rich in no country go hungry, except in times of 
war, natural disaster or politically-imposed famine. 



Hunger & Food Insecurity Widespread 
 

Å780 million people (1 out of every 9 people in the 
world) cannot afford 1,800 calories per day 
(FAO). 
ï1.2 billion people live on less than $1.25 per day*,  

ï2.4 billion (about 35%of the worldôs population) live on 
less than $2.00 per day*.  

ÅChronic hunger is due mainly to poverty . 
ïThe rich in no country go hungry except in times of 

war, natural disaster or politically-imposed famine. 

ÅTo solve the worldôs hunger problem, the world 
poverty problem must be solved. 

Å70% of the extreme poor live in rural areas. 

ïMost are farmers, and most are net food buyers. 
*2008 estimate; income corrected for differences in purchasing power 

across countries.  Source: World Bank Povcal database. 
 



People Living in Extreme 

Poverty (<$1.25/day*), 2010 

Region Millions Percent 

South Asia           507 31.0 

Sub-Saharan Africa           414 48.5 

East Asia & Pacific            251 12.5 

Latin America & Carib             32   5.5 

E. Europe & Central Asia               3   0.7 

Middle East & N. Africa               8   2.4 

Total         1,215 20.6 

*Income corrected for differences in purchasing power across countries.   

Source: World Bank. World Development Indicators, 2014.. 

 



Changing Distribution of Hunger 
(1990-92 to 2014-16) 

Source: FAO. State of Food Insecurity 2015, p. 10.   



Global Demand for Food 



Projected Population Growth to 2050 
(millions)  

Region 2014  2050 Change Percent 

World   7,238    9,683    +2,445      +  34 

High Income   1,249    1,309    +     60      +    5 

Low Income   5,989    8,375    +2,386      +  40 

East & S.E.  Asia   2,222    2,350    +   128      +    6 

South Central  Asia   1,873    2,515    +   642      +  34 

Sub-Saharan  Africa      920    2,081    +1,161      +126 

Latin America/Carib       618       773    +   155      +  25 

N. Africa & W. Asia      472       734    +   262      +  56 

Source: Population Reference Bureau. 2014 World Population Data Sheet. 



10 Largest Countries (millions) 

2014                      2050 
 1. China         1,364 

 2. India          1,296 

 3. United States   318 

 4. Indonesia   251 

 5. Brazil    203 

 6. Pakistan    194 

 7. Nigeria    177 

 8. Bangladesh   158 

 9. Russia    144 

10. Japan    127 

 1. India         1,657 

 2. China         1,312  

 3. Nigeria    396 

 4. United States   395 

 5. Indonesia   365  

 6. Pakistan   348  

 7. Brazil    226  

 8. Bangladesh   202 

 9. Congo D.R.      194 

 10. Ethiopia   165  
Source: Population Reference Bureau. 2014 World Population Data Sheet. 



Urbanization Changes Diets: 

How to Provision Megacities? 

Source:http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0,,contentMDK%3A20149913~menuPK%3A34457~pagePK%3A64003015~piPK%

3A64003012~theSitePK%3A4607,00.html   

The U.N. 

projects that 

60% of world 

population will 

live in cities by 

2030; 70% by 

2050.  

http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0,,contentMDK:20149913~menuPK:34457~pagePK:64003015~piPK:64003012~theSitePK:4607,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/NEWS/0,,contentMDK:20149913~menuPK:34457~pagePK:64003015~piPK:64003012~theSitePK:4607,00.html


Dynamics of Food Demand Growth  

ÅAs their incomes start to rise, very low income 

people spend most of the first increments to 

income on food. 

ÅBy about $2 per day most ñhungerò problems 

(ability to access enough calories) can be solved 

ÅAs their incomes rise from about $2 to $10 per 

day, people eat more meat, dairy products, 

fruits, vegetables & edible oils, causing rapid 

growth in demand for raw ag commodities. 

ÅAfter about $10 per day, people buy more 

processing, services, packaging, variety, and 

luxury forms, but not more raw ag commodities. 



Meat Consumption Dynamics 





U.S. Corn Use Projections 



Projected World Food Demand 

ÅWorld food demand is projected to grow about 
two-thirds between now and 2050: 
ï33% increase from world population growth ï from 

7.3 to 9.7 billion ï almost all in developing countries 

ï33% increase from broad-based economic growth 
and urbanization in low income countries 

ÅHow many presently low income consumers, 
who spend the largest fraction of their incomes 
on food, escape from poverty is the most 
important uncertainty concerning future global 
demand for food.  

ÅWith the growing use of agricultural commodities 
as raw materials in the of the bio-based 
economy, including biofuels, world demand for 
grain and oilseeds could double by 2050. 



The world s arable land is not  

distributed around in the world in the same 

proportions as is population. 

 

   Distribution of Arable Land                                   Distribution of World Population 

East and South Asia have more than twice as much of the 

worldôs population than of the arable land, and virtually all of 

their arable land is already in production. The Middle East & 

North Africa have land, but not water. 
Source: World Bank. World Development Indicators 2013 database and Population Reference Bureau. 2013 Population Datasheet. 
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East and South Asia have more than twice as much of the 

worldôs population than of the arable land, and virtually all of 

their arable land is already in production. The Middle East & 
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Growing Agricultural Trade 

ÅWith population growth, urbanization and broad-

based economic development, growth in many 

low-income countriesô food consumption will 

outstrip their production capacity.  

ÅThere is a huge need for investing in agricultural 

and rural development, but no matter how much 

they invest in developing their agriculture, many 

will become larger net importersðon either 

commercial or concessional terms. 

ÅA larger fraction of world agricultural production 

is expected to move through world trade. 



Global Supply Potential 



Croplands of the Earth 

Interpretation: The darker the shading, the larger the percent of the land under that pixel that is in crops. 

Source: Center for Sustainability and the Global Environment (SAGE), University of Wisconsin. 



The Land Constraint 

ÅThe area of land in global farm production could 

be doubledé 

ïBut only by massive destruction of forests, with 

accompanying loss of wildlife habitat, biodiversity and 

carbon sequestration capacity. 

ÅThere is at most 12% more arable land available 

worldwide that isnôt presently forested or subject 

to erosion or desertification, andé 

ÅLoss and degradation of many soils continues: 

ïUrbanization, infrastructure construction, nutrient 

mining, erosion, desertification, natural reserves; 

reforestation. 



The Land Constraint (contôd.) 

ÅThe only environmentally sustainable 

alternative is to increase productivity on 

the fertile, non-erodible soils already in 

crop production.  

ÅMost  available cropland is in remote 

areas of South America and Sub-Saharan 

Africa where infrastructure is minimal  and 

soils are inferior in quality to many already 

in production. 

 

 



Inherent Land Quality 



ÅEMBRAPA 

 

ÅLand grab 



Water--A Growing Constraint 
ÅFarmers account for 70% of the worldôs fresh 

water use.  

ÅWith the rapid urbanization underway, cities will 
outbid agriculture for available fresh water. 

ÅThe worldôs farmers, who are being called on to 
double food production, will have to do it using 
less fresh water than they are using today. 
ïi.e., they will have to more than double the ñcrop per 
drop,ò the average productivity of the water they use. 

ÅThis will require investments in research to 
develop water saving technologies and to 
increase the drought tolerance and water use 
efficiency of the crop varieties being grown. 



Solving the Water Constraint 
ÅThere is one source of optimism that the 

productivity of the water used in agriculture can 
be increased. Water is priced at zero to most of 
the worldôs farmers, signaling that it is much 
more abundant than it is in reality.  
ïAnything priced at zero will be wasted. 

ÅThere are better technologies available today to  

increase water use efficiency than farmers are 

using in many parts of the world, but with water 

priced at zero, it doesnôt pay to adopt them. 

ÅIf the politically difficult hurdle of charging 

farmers for water can be overcome, this would 

stimulate adoption of the available technologies. 



Virtual Water Flows (1997-2001) 

Yang, H., et al. ñVirtual Water Trade: An Assessment of Water Use Efficiency in the International Food Trade,ò Hydrology and Earth System 

Sciences, vol.10, 2006, p. 448. 



Sustainability Will Require Increased 

Global Food System Productivity 

ÅMake presently unusable soils productive 

ÅIncrease genetic potential (of individual crops 

and/or farming system) (ditto for farm animals) 

ÅAchieve as much of that potential as possible by: 

ïImproving nutrition of that crop 

ïIncreasing water availability and control 

ïReducing competition from weeds for water, nutrients 

and sunlight 

ïReducing losses from disease and insects 

ÅReduce post-harvest losses 

 



Grain Yields Around the World 

Interpretation: Grain yields (maize, wheat and rice) in metric tons per hectare rise from lowest (dark blue) to highest 

(dark red).  Source: Center for Sustainability and the Global Environment (SAGE), University of Wisconsin. 



Crop  

Yield  

Gap 

Map Interpretation: Grain yields (maize, wheat and rice) in metric tons per hectare rise from lowest (dark blue) to 

highest (dark red).  Source: Center for Sustainability and the Global Environment (SAGE), University of Wisconsin. 



Sources of Observed Differences  

in Crop Yields in Different Locations  

- Genetic potential embodied in the seeds of 
each crop being grown. 

- Climatic conditions (level and variation in 
temperature and precipitation) 

- Quality of soil (fertility, water holding 
capacity; resilience) 

- Supplementation of soil fertility and 
precipitation with fertilizer and irrigation.  

- Losses of yield potential from inadequately 
controlled disease or insect infestations or 
competition from weeds.  

 



Need to Exploit Irrigation Potential 



Fertilizer Use by Region 
1961-71 to 2001-2011 

Source: FAO data 


