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Some Global Statistics … 
• People in the world (2011): 7 billion 
• Undernourished people (2010):  0.9 billion 
• Overweight people over age 20 (2008): 1.5 billion 
• People living on less than USD 1.25 per day (2005): 1.4 billion 
• People living in dryland areas (2007): 2 billion 
• People dependent on degrading land (2007): 1.5 billion  
• Climate-related losses (extreme temp, drought) (2010): US D 7.5 billion 
• Area of agricultural land (2009): 4.9 billion hectares 
• Land area devoted to raising animals: 3.7 billion hectares 
• Annual growth in world agricultural production (1997-2007): 2.2%   
• Food for human consumption lost/wasted: 1.3 bill tonnes/year 

 
Source: Commission on Sustainable Agri and Climate Change, The Bellagio Report, Nov 2011, 
Compiled by Beddington et al.  

 





Has Science Helped?  

• Yes, indeed 

• The Green Revolution has helped avert 
large scale hunger and malnutrition: 

• Better seeds 
• More fertilizers and other agrochemicals 
• Adequate irrigation  
• Improved implements and machinery 
• Better infrastructure and marketing 
• Enabling policies …   



Global indicators 1955 2010 Increase 

Population (billion) 2.5 7.0 > double 

Economy (trillion $, 
2001) 

7 50 > seven-fold 

Grain production  
(million tons) 

640  2000 ~ Tripled  

Area under cultivation 
(million ha) 

603 660 9.5%  
(accounts for 30% 
of total increase)  

Grain yield (Mg/ha) 1.06 2.85 175% 

Agricultural Production, 1955 – 2005  



Africa lags behind … 

All criteria and indicators of development 
show that Africa lags behind the rest of the 
world in spite of intensified national and 
international efforts. 

 

http://www.geohive.com/earth 

http://www.poodwaddle.com/worldclock.swf 

 





Food Production Per Person (1961 = 100) 
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Food Production Per Person. Source: FAO, 2008. 

Getting Hungrier? 

2005 



 
Food Shortages Undermined  

Ancient Civilizations 

 from the Past 
– Sumer (Near East, 5th to 3rd millenia BC): A flaw in 

the irrigation system led to rising salt levels in the 
soil and crop failures 

– Maya Empire (Mexico, 2000 BC – 600 AD): forest 
clearing led to soil erosion and loss of soil fertility 

 While the decline of early civilizations can be traced to one or 

two damaging environmental trends, we are now dealing with 

several. Will we suffer their fate? 

Photo Credit: Yann Arthus-Bertrand 

Source: Earth Policy Inst. (2012). 



Fertilizer Use in Africa 
 Fertilizer use is extremely low in sub-Saharan Africa 

(SSA), compared with other developing areas 

 

 Annual Averages (kg/ha), 2000–2003:  
 Africa: 9  

 Latin America: 86 

 South Asia: 104 

 Southeast Asia: 142 

 

 Since the 1980s, in SSA:  
 Fertilizer use has risen only 17%, but 

 Fertilizer use intensity (kg fertilizer consumed per ha of 
cultivated land) rose by only 5%. 

Source: World Bank (2006). 



Nutrient Mining in Africa:  

Addition vs. Loss (Crop removal and other 

losses) 
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Africa loses an estimated USD 4 billion/year to soil 

nutrient mining 

Source: D. N. Mugendi, AGRA (2012). 



Science has helped; however,… 

  Costly side effects 
– Eroding soils 
– Declining soil fertility 
– Advancing deserts 
– Polluting the environment 
– Diminishing biodiversity 
– Increasing disease incidence 
– Wrecking the climate  
– Widening rich–poor divide  
 

Modern industrialized farming looks good 

because it measures its own success narrowly – 

and ignores the costly side-effects. 

 

 

 

 

 

 



Areas of physical and economic water scarcity  

(Comprehensive Assessment of Water Management in Agriculture, 2007) 

Water availability/rainfall  



Global Forests:   

Tragedy of the Commons? 



For most policy 
makers, forest 
means timber 

But forest and 
forestry mean 
much more 
than that … 





“The significant problems we face today 

cannot be solved at the same level of thinking 

we were at when we created them.” 

The Way Ahead 

Albert Einstein 



 

AGROFORESTRY 
An interface between  

agriculture and forestry 

    … the purposeful growing of trees and crops 

and/or animals in interacting combinations for a 

variety of objectives (Nair, 1993).  

• Estimated to be practiced on over 1 billion ha of land 
by 1.5 billion farmers in the tropics (ICRAF, 2009). 

• Globally the area under AF (currently practiced or 
potentially available) is ~ 1.6 billion ha (Nair, 2012). 



Modern Agroforestry emerged in the tropics in the 1970s 
and 1980s as an approach to addressing the pressing land-
management problems such as deforestation, land 
degradation, and food- , fodder-, and  fuelwood shortages.    



Tree Cover on Agricultural Land 

Zomer et al., 2009 (ICRAF) 

Globally, ~ 1 billion ha (~ half of all farmed land) has more than 
10% tree cover 



Food Security 

• A variety of indigenous fruit- and nut- 
producing trees 

• They provide food-, nutritional-, and 
livelihood security 

• Enormous opportunities exist for their 
scientific improvement and sustainable 
exploitation 



 

In Africa, after 
years of 
experimentation 
on soil-fertility 
replenishment 
practices, some 
simple, practical, 
fertilizer-tree 
systems have 
been developed. 
 

 

Biological Nitrogen Fixation  



Improved Fallow fields with 

Gliricidia sepium, Malawi 

Fertilizer Trees 



 A mature maize crop in a Faidherbia albida field in Malawi 
(ICRAF, 2012) 



 

 

The Coming of Age of Agroforestry 

• Agroforestry has come of age during the past 
30 years 

• Not “Newton’s apples or Darwin’s finches”… 

• But it represents an example of application of 
science to transform time-tested traditional 
practices to robust technologies to provide 
answers to some land-management problems 
under resource-poor conditions.    



Evergreen Agriculture … 

• The Green Revolution has now become a climate-
wrecking, water-polluting, biodiversity-destroying, 
resource-depleting, corporate strategy of “Greed 
Revolution.”  

• Africa needs an “Evergreen Agriculture” that 
emphasizes the application of science for tree-based 
management practices involving optimum use of 
fertilizer and organic resources and the knowledge to 
adapt these to local conditions, for increased crop 
productivity at a sustained level.   

• “Business as usual” is not an option! 



“The world can satisfy 
everybody’s needs, 

but not everybody’s 
greed.” 

MK. Gandhi 


