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Food security: 

How much time do we 

have? 
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Poverty Is the Root of Household  

Food Insecurity and Hunger 
 

• 923 million people suffer under-nutrition or hunger. 

• 1.4 billion people live on less than $1.25 per day; 70% of 
them are rural, and most of these depend on farming for 
their meager incomes 

• 3.1 billion (almost half of the world‟s population) live on 
less than $2.50 per day.  

• Hunger is due mainly to poverty except in times of war, 
natural disaster or politically-imposed famine. 

• The rich in no country go hungry. 

• To solve the world‟s hunger problem, the world poverty 
problem must be solved. 
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Projected World Food Demand 

• World food demand could double by 2050 
– 50% increase from world population growth – all 

in developing countries 

– 50% increase from broad-based economic 
growth in low income countries 

• The World Bank estimates that the number 
of people in developing countries living in 
households with incomes above $16,000  
per year will rise from 352 million in 2000 to 
2.1 billion by 2030. 

• How many presently low income consumers 
are lifted out of poverty will be the most 
important determinant of the future global 
demand for food. 
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The end of plenty? 

• For most of the past decade we have been 

„consuming‟ more food than farmers have been 

producing; 

• In 2007 carry-over stocks fell to 61 days of 

global food consumption;  

• 35% of the world‟s grain is used to feed livestock 

instead of people; 

• Competition of crops used for biofuel. 

 
 (Figures: NGS, June 2009) 
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The end of plenty? 

 A few examples 

• Bangladesh‟s total number of starving people has 

reached 35 million, while the price of rice has nearly 

doubled over the past two years; 

• In the Philippines even record harvests (of rice) are 

unable to support the population‟s needs; 

• China cannot grow enough grain to feed its pigs; 

• Between 2005 and summer of 2008 

– the price of wheat and corn tripled; 

– the price of rice climbed 5-fold. 
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Sustainability 
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Facing the future:  

some considerations 

 food or fuel 

food efficiency 

agriculture 

biotechnology 
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Food or Fuel 

 The corn used to make 

100 liter (25 gallon) of ethanol  

(one full car tank) would feed  

one person for a year. 
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Food or Fuel 

Impact on food production: 

• Competition for land; 

• Competition for fresh water; 

• Affecting biodiversity; 

• Farmers may switch from crops for food to 

crops for fuel (higher profits); 

• Food prices will go up even further; 

• High risk of contaminated foods. 
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Food or Fuel 

Additional concerns: 

• No incentive to invest in truly innovative 

concepts of car locomotion; 

• No strong incentive to invest in other 

renewable energy sources (hydro, sun, 

thermal, tidal, wind); 

• Further increase in greenhouse gas emissions; 

• Indirect land use change (ILUC); 

• Low energy efficiency ratio. 
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Food or Fuel 

If biofuel is nonetheless considered: 

• Limit to non-food crops (algae, seaweeds, 

seashore mellow, jatropha, etc.); 

• Recycle offal such as coffee grounds (contains 

10-15% oil) and discarded used edible oil/fat; 

• If the use of food crops is unavoidable, crops 

with the highest energy efficiency rate should 

be considered. 
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Food or Fuel 
(source: The Royal Society, January 2008) 

 

 Sugar cane 

• 8x more energy than 

used in the process; 

• Greenhouse gas 

savings: 60%; 

• Cane stalks are used 

to heat caldrons 

(generating 

steam/electricity) 

 Corn 

• 1.7x more energy than 

used in the process; 

• Greenhouse gas 

savings: 16%; 

• Leftovers of corn 

cannot be used as 

energy source. 
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Facing the future:  

some considerations 

 food or fuel 

food efficiency 

agriculture 

biotechnology 
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Food Efficiency 

 Best practice: 

• Consider the most efficient nutrient sources 

(both macro- and micro), taking into account: 

– production costs (including transportation), 

– labour/energy intensity, 

– environmental pressure;  

• Consider fresh water needs (one-third of the 

world population has moderate to high water 

stress). 
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Food Efficiency 
• Most essential macronutrient is protein (or its 

building blocks: 18 essential amino-acids); 

• Today‟s major protein source in western 

societies is animal meat; 

• However, converting edible plants (grain, 

vegetables, fruits, grass) via animals into 

proteins is a very inefficient, labour intensive 

process, affecting: 

– the environment; 

– fresh water supply; and 

– energy sources. 
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How many animals we eat in a 

lifetime 

• 680 chicken 

• 35 pigs 

• 35 rabbits 

• 7 turkeys 

• 5 cows 

• 3 goats 

 

• 20,000 kg dairy 

products 

• 15,000 eggs 

• 275 kg fish 
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Food Efficiency: the future? 

• Reducing the use of animals as source of 

protein and fat; 

• Investment in plants as protein source: 

– is most efficient in all aspects;  

– puts less pressure on the environment; 

– contributes to a reduction of greenhouse gas 

emission; 

– results in a more animal-friendly society; 

– saves fresh water. 
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Sea salad (Ulva lactuva) 

• Is easy to grow in many climates; 

• Contains high levels of: 

– Proteins (similar to fish proteins) 

– Iron 

– Calcium 

– Manganese 

– Potassium 

– Silicic acid 

– Vitamines A, B and C 
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Ulva lactuca (sea salad) 
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Ulva  lactuca (sea salad) 
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Facing the future:  

some considerations 

 food or fuel 

food efficiency 

agriculture 

biotechnology 



 

Orange ● House   

Partnership 

 

Constraints on World Ag Production 

40% too dry                   6% too rough terrain 

21% too wet                   2% unsuitable soils 

21% too cold 
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The Land Constraint 
• There is at most 12% more arable land available 

that isn‟t presently forested or subject to erosion or 

desertification. 

– And degradation of many soils continues. 

• The area of land in farm production could be 

doubled… 

– But only by massive destruction of forests and loss of 

wildlife habitat, biodiversity and carbon sequestration 

capacity 

• The only environmentally sustainable alternative is 

to at least double productivity on the fertile, non-

erodible soils already in crop production.  
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Increasing food production 

• Doubling the acreage is not an option: 

Intensify food producing animal farming 

Doubling the productivity per hectare of soils 

already in use; 

• But at the same time: 

 a reduction of 50% on environmental 

pressure, water use and materials (diesel, 

fertilisers,pesticides,etc) 

• Quite a big challenge !! 
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Meeting consumer demand for 

meat and other animal products 

• Increasing animal production  

• Decreasing consumption of meat and 

other animal products 

• Develop high quality meat-replacing 

products 
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Increasing animal production? 

• Today increasing animal production means 

intensive farming (bio-industry):  

– increasing volumes to reduce costs; 

– high density animal housing; 

– increased chance of diseases; 

– excessive use of antibiotics; 

– high level of pollution; 

– ethically unacceptable.  
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Strong increase of resistant strains 

Cause: (over)use 

 

 In the USA: 

1951: 580 tons medical use, 110 tons 

 growth promotor; 

1978: 6080 tons medical use; 5580 tons 

 growth promotor 
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Transport of 

sheep  

from the UK  

to France 

33 



 

Orange ● House   

Partnership 

 

Increasing animal production? 

• New (cradle to cradle) technology and 

approaches may well result in an increased 

production without the disadvantages of the 

current bio-industry approach: 

– reconsideration of husbandry and housing 

approaches; 

– consider new breeding technology; 

– enriched animal environment; 

– high quality meat products.  
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30+ floor buildings for pig housing 
(artist’s impression) 
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Increasing animal production 

• There are other approaches to increase animal 

production than increasing volumes: 

decentralised small scale farms with appropriate 

animal welfare compliance measures produce 

higher quality food (both in nutrients and taste) 

spend less on antibiotics and veterinary care; 

spend less on animal transport; 

serve the local community. 

More expensive? 

 



 

Orange ● House   

Partnership 

 

Meeting consumer demand for 

meat and other animal products 

• Increasing animal production  

• Decreasing consumption of meat and 

other animal products 

• Develop high quality meat replacing 

products 
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Eating less meat and other 

animal products? 

• If  the1 billion richest people would reduce their 

meat consumption by 50%, this would not come 

near to compensate for the remaining 6 billion 

people when they start doubling or tripling their 

meat consumption as soon as they are 

financially able to afford buying meat. 

• There is no quick fix but efforts should be made 

to enfeeble the perception that meat 

consumption confirms a higher societal status (“I 

can afford it”). 
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Meeting consumer demand for 

meat and other animal products 

• Increasing animal production  

• Decreasing consumption of meat and 

other animal products 

• Develop high quality meat replacing 

products 
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Development of meat replacing 

products 

• Large scale tissue cultures (muscle 

tissue); 

• Plant protein containing meat-like products 

(vegi-burgers, etc.) 

• Introducing insects and other edible 

invertebrates 
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Increasing food production 

• Doubling the acreage is not an option: 

Intensify food producing animal farming 

Doubling the productivity per hectare of soils 

already in use; 

• But at the same time: 

 a reduction of 50% on environmental 

pressure, water use and materials (diesel, 

fertilisers,pesticides,etc) 

• Quite a big challenge !! 
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Increasing food production 

• Doubling the acreage is not an option: 

Intensify food producing animal farming 

Doubling the productivity per hectare of soils 

already in use; 

• But at the same time: 

a reduction of 50% on environmental 

pressure, water use and materials (diesel, 

fertilisers,pesticides,etc) 
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Facing the future:  

some considerations 

 food or fuel 

food efficiency 

agriculture 

biotechnology 
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Food Biotechnology 

• Genetic modification: a curse or a 

blessing? 

• Very much a political discussion: 

science and technology are ready to 

push applications! 

• Consumer perception: science-oriented 

or a „religion‟? 



 

Orange ● House   

Partnership 

 

Be careful with consumer opinions ! 

“Should the use of dihydrogen monoxide 

be banned or at least restricted in the 

EU?“ 

Apfelbaum Marian,1998: Risques et 

peurs alimentaires. Paris: Èdition 

Odile Jacob 

NO 

Don`t know 

YES 
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Agricultural Research Potential 

Biotechnology opens new frontiers:  

– Improve nutritional content of grains, etc. 

– Increase tolerance to drought, wetness, temperature, 

salt, to increase yields and/or planted area under 

adverse or variable conditions) 

– Internalise resistance to diseases; viruses 

– Reduce pesticide use, especially insecticides 

– Herbicide-resistant varieties 

– Slow down product deterioration 
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Food Biotechnology: the 

future? 

• Invest in new (GM) plant varieties:  

– growing on arid land; 

– growing on brackish soils; 

– growing on otherwise useless substrates; 

– producing more and different nutrients. 

• Diversify, reduce risks of weather-related harvest 

losses, reduce competition 

• Invest in transparency: perception is the truth! 
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 Proper risk assessment of GMO’s 

 
• Case-by-case approach, based on „comparative 

assessment‟;  

• Addresas all essential elements of the risk assessment: 

 Compositional analysis; 

 Molecular characterisation (DNA sequence, genetic stability); 

 Substantial equivalence; 

 Toxicity, allergenicity, environmental assessment; 

 90-day study mostly to confirm negative effects. 

• Invest in environmental science in order to improve risk 

assessment  
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In summary: food security means 

ensuring a sustainable 

environment   
• Reconsider crops for biofuel; 

• Focus on most efficient nutrient sources (and 

diversify);  

• Investing in sustainable biotechnology but with full 

transparency (traceability, labelling, consumers 

choice);  

• Address environmental concerns (responsible care); 

• Maintain an innovative approach (leaders role). 

 

 

 

 



 

Orange ● House   

Partnership 

 
53 

The Future of Our Foods: 

Make no little plans.  They 

have no magic for stirring 

men’s blood and probably 

themselves will not be 

realised.  Make big plans; 

aim high in hope and work. 

Daniel Hudson Burnham, 

Architect, Designer and Urban Planner, 

1846 - 1912 

http://en.wikipedia.org/wiki/Image:Daniel_Burnham.jpg

