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The global food crisis:
Challenges and opportunities



What is “Food security”?

The definition according to the 1996 World Food 

Summit report is: “insure that all people at all 

times have physical and economic access to 

sufficient, safe and nutritious food”

Food security = food availability

All food comes from agriculture!  



The amount of “available” food depends on 

production levels on one hand and loss rates on the 

other hand!

Thus, to increase food security (food availability) we 

need to increase production and/or reduce losses!

Available food = (Food production) – (Food losses)

This course will discuss on how to reduce food 

losses, i.e. increase food availability by reducing 

losses!!!



What is the global food crisis?

It is the concern that in the future we will not 

have enough food to feed the growing 

population of the planet!

It is estimated that due to the continuous 

increase in population and standard of living 

we will need to increase agricultural production 

by ~70% till 2050! 



Science, Special Issue
12 February 2010 
Vol 327, pages 747-906 



If we keep farming like 
we've been for the past 
century, we'll end up 
with millions starving 
and a planet denuded of 
trees

This Week's Issue, November 7, 2015



Books on the global food crisis



In The Coming Famine, Julian Cribb lays out a vivid picture of an impending 
planetary crisis – a global food shortage that threatens to hit by mid-century –
which, he argues, would dwarf any in our previous experience. 

University of California Press, 
Berkley,  2010



We live in a world of plenty, but several events 

already indicate the coming food crisis:

- Increasing food prices (including 2 mini crises 

in 2008 and 2011).

- Increasing hunger and drought in the Middle 

East and African countries leading to mass 

immigration.

- Climate change
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Danger of instability
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The connection between food prices and 
political instability           

The Arab spring



Recent increase in food prices following the war 
between Russia and Ukraine           



April 13, 2022

Increases in food prices following the war 
between Russia and Ukraine           



March’s food price index from 
the UN FAO rose to its third 
record high in a row, jumping 34 
per cent from the same time last 
year, after the war shut down 
supply lines from Ukraine and 
Russia.

April 8, 2022



The world hunger map



Global Report on Food Crises 2017. The European 
Union, FAO and WFP

The report predicts 
further food crises in 
Yamen, Ethiopia, 
Afghanistan, Syria, Sudan 
and Somalia, etc.



Will we really have a food crisis?

Thomas Malthus predicted a global food crises 

already in 1798 but it didn’t happen, so why should it 

happen now?

Thomas Malthus

Point of crisis
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Malthus was correct at his time. 

However, he did not predict the future coming 

agriculture revolutions that increased food 

production:

The Industrial revolution in the 19th century leading 

to the development of agricultural engineering 

machinery.

The green revolution in the 1970’s leading to 

development of new high-yield crops together with 

massive use of fertilizers and pesticides. 



The key question is weather we will have another 

new revolution that will dramatically increase 

agricultural production? 

The chances for this seem quite low, since biologists 

indicate that the current cultivated crops already 

derive 50% of their photosynthetic capacity for yield 

production.

A key proposed revolution is “Genetic engineering”.  

However, GMO is currently used mainly for weed and 

pest control and not for increasing yield production.



AquAdvantage salmon grow to full size in 18 months, 
rather than the usual 3 years
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9/10/2020

BUENOS AIRES: 
Argentina has become the 
first country to approve the 
growth and consumption 
of genetically modified 
wheat, the country's 
agriculture ministry 
announced Thursday.

"This is the first approval in 
the world for drought-
tolerant genetic 
transformation in wheat," 
the National Commission for 
Science and Technology 
(CONICET) said in a 
statement.



Key factors affecting the global food crisis

ǒIncrease in population

ǒIncrease in standard of living / meat consumption

ǒShortage in water

ǒShortage in land

ǒShortage in fertilizers

ǒPesticide contamination

ǒBio fuels

ǒShortage in fishery

ǒClimate change

ǒFood loss

ǒPolitical and regulatory issues



Increase in global population
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2.2 billion

Till 2050 we expect an increase of 2.2 billion people.





UN, 2015UN, 2015



Source: UN, World Population Prospects (2004)

Increase in population in developing and developed countries

Developing 

countries

Developed 

countries



U.S. Population and the Environment, 2007
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Population growth map

Most population growth occurs in countries that suffer from 
food crisis, and will lead to increase in immigration rates.
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Increase in standard of living and 

meat consumption

In addition to population growth, there is a 

continuous increase in middle class populations in 

developing countries, especially China, India, Brazil, 

etc., which require increasing amounts of animal 

origin foods like eggs, milk, poultry, meat, etc.

The middle class population in India is expected to 

grow by 10-folds till 2050, and will include 600 

million people. 

In the last generation, meat consumption in China 

increased by 3 folds!



Meat imports to China

Thousands tons

USDA



ואן'בסצחזיר היה מתנה יקרה שניתנה לזקני הכפר שלה , ילדה קטנההיתהונמיי'צכשדו 
עכשיו  " .דואומרת , "בשר היה משהו נדיר". במהלך חופשת ראש השנה הסינית החדשה

".בשר נפוץ כל כך עד שאנחנו אוכלים ממנו פחות כדי להישאר בריאים

2.6.17, הארץ

The country that will finish our food



According to the FAO, meat consumption will 

increase by 180 million tons, and will reach 465 

million tons in 2050!

Meat production is responsible for large amounts 

of methane release, and is one of the main factors 

contributing to global warming.

One of the greatest challenges in future 

agriculture will be to supply meat production 

without harming the environment. 



What is the problem with meat production?

Growing cows requires huge amounts of water and 

seeds for feeding.

1 kg meat requires feeding with ~10 kg seeds.

Each citizen in the US needs 750 kg of corn per 

year in order to feed the animals for meat, eggs 

and milk production.

In addition, two thirds of water for agriculture is 

dedicated for animal feeding.



What can we do?

We need to change our dietary habits, and 

consume less animal derived foods.

This could be achieved by awareness 

campaigns, increasing prices, and/or providing 

quotas for meat production.

Reducing meat production in the US by third 

will allow saving 250 million cubic meters of 

water and 220 million tons of cereals.  



Shortage in water

Food production requires a lot of water (70% of all 

drinking water in the plant is used for agriculture). 

Production of 1 calorie requires 1 litter water.

A normal diet of 3,000 calories requires 3 ton of 

water every day?

Water 
footprint



Water footprint

Production of 1 kg wheat requires 650 litter water, whereas 1 kg 
meat requires 4,650 litter water!

https://printage.files.wordpress.com/2011/08/water-footprint.png


ǒIncrease in demand (since 1950 the irrigated 

area’s increased by 3 times)

ǒOver pumping of groundwater

ǒContamination of groundwater sources

ǒInefficient irrigation (flooding)

ǒIncrease in urban demand for drinking water

ǒBad infrastructure

ǒClimate changes – global warming and droughts 

Causes for shortage of water



Source: World Water Development Report 4. World Water 
Assessment Programme (WWAP), March 2012.

Global water scarcity

Main countries that will suffer from water scarcity include India, 
China, South parts of US, South Africa, Middle East. 

http://www.zaragoza.es/ciudad/medioambiente/onu/en/detallePer_Onu?id=71


Drought in California



AUG. 23, 2021

Almost all of California is 
facing detrimental drought 
conditions, with 50 of the 
stateôs 58 counties under 
a state of emergencyamid 
excessive drought conditions.

https://www.latimes.com/california/story/2021-08-04/california-drought-water-restrictions-how-bad-is-it


What can we do?

- Prefer foods with lower water footprint

- Increase water prices to prevent waste

- Develop recycling facilities for reusing urban 

sewage

- Using smart irrigation systems

- Repair water infrastructure

- Education



Shortage in fertile land

Almost all available fertile lands on the planet are 

already used for agriculture.

From 1990 till 2015 there was a 23% increase in 

population but only 1.8% increase in agriculture 

cultivated areas (lack of available lands result in 

destroying natural rain forests). 

Countries like China, South Korea and Saudi 

Arabia are purchasing lands in other countries to 

insure there food security. 



Land degradation

There is a global problem of land degradation – loss 

of soil fertility due to over cultivation, accumulation 

of salts and toxic compounds and loss of organic 

materials.

Satellite images indicate that up to 40% of the 

world's agricultural land is seriously degraded.



Threats to land integrity

Land degradation has accelerated during the 20th century 

due to increasing and combined pressures of agricultural 

and livestock production (over-cultivation, overgrazing, 

forest conversion), urbanization, deforestation, and extreme 

weather events such as droughts and coastal surges which 

salinate land. 

WHO, 2015



The quantity of land degradation increases by 1% 

every year.

If not treated properly, till 2050 two thirds of all 

agricultural soils on the planet will lose there fertility.

20% of agricultural lands suffer from desertification, 

which increases due to climate change and global 

warming. 

10% agricultural lands suffer from salinity.

10% of agricultural lands are toxic due to industrial 

pollutants.



החקלאות מתריע מפני אובדן הקרקע  משרד "

ומקדם פרויקט לאומי  , הפורייה לגידול מזון בישראל

,  מינימום עיבוד: השיטה. של חקלאות משמרת

"הקרקעוהפריה של 
27.6.2021

“The Israel Ministry of Agriculture warns 

about the loss of fertile land for growing 

food in Israel, and is promoting sustainable 

cultivation systems to preserve the land”

The operation to rescue the agricultural soil in Israel



Other factors affecting land availability

Urban growth – there are 4.75 million square km2 of 

urban areas on fertile lands.

Increasing sea levels – due to global warming sea 

level is expected to increase by 20-60 cm, and that 

will result in flooding and of many delta regions.



Kiss the Ground, 2020 (on Netflix) 
Show trailer (2:30 min)
https://www.imdb.com/title/tt8618654/

https://www.imdb.com/title/tt8618654/


What can we do?

- It is necessary to restore destroyed lands, and 

move towards more sustainable agriculture 

systems that will retain soil fertility.



In addition to water and land, intensive agriculture 

production requires application of fertilizers (N,P,K). 

Agriculture requires 250 million tons of fertilizers 

per year.

Potassium (K) and phosphate (P) are expendable 

minerals, and if they continuously used in current 

levels they will last for just 50-80 years.

Nitrogen (N) is produced from the atmosphere by 

converting N2 to ammonia (NH3).

Shortage in fertilizers



What can we do?

- More careful and adequate use of fertilizers.

- It is necessary to recycle minerals from agriculture 

and urban wastage and sewage.

- Increase the usage of organic fertilizers as a 

replacement to chemical fertilizers. 



Pesticide contamination

According to a new study 

published in Nature Geoscience 

(March 2021), 64% of farmlands 

are at risk of pesticide 

contamination, third of them at 

high risk! 

The map also revealed Asia 

houses the largest land areas at 

high risk of pollution, with 

China, Japan, Malaysia, and the 

Philippines at highest risk. 

Some of these areas are 

considered “food bowl” nations, 

feeding a large portion of the 

world’s population.

March 30, 2021



The future outlook

Global pesticide use is expected to increase as the global population 

heads towards an expected 8.5 billion by 2030.

“In a warmer climate, as the global population grows, the use of pesticides 

is expected to increase to combat the possible rise in pest invasions and to 

feed more people,” said Associate Professor Maggi.

Pesticides can be transported to surface waters and groundwater through 

runoff and infiltration, polluting water bodies, thereby reducing the usability of 

water resources.

There is concern that overuse of pesticides will tip the balance, destabilize 

ecosystems and degrade the quality of water sources that humans and 

animals rely on to survive.

https://science.sciencemag.org/content/292/5515/281.full


What can we do?

It is necessary to move towards precise and 

sustainable agriculture (חקלאות מדייקת)!



Energy

Growing food requires a lot of energy (diesel fuel).

It is estimated that food production in developed 

countries requires 4.4 litters fuel per person per day!

An average family consumes 175 barrows of fuel per 

year for food production.

The fuel is required for production, transportation, 

processing, cooling, use of tractors, trucks, ships, 

etc.

Food prices depend on energy prices!



The increase in food prices in 2008 was attributed to 

the increase in oil prices



Bio-fuel

Due to past increases in oil prices and to reduce 

environmental pollution, there was a gradual 

increases in bio-fuel production from the 2000’s.



Corn, soya

Corn,
Sugar cane

Corn, soya Palm oil

Letroff

The main sources for bio-fuel production are corn, 

soya, sugar cane, and palm oil.



In principle, production of bio-fuel provides a green 

alternative to oil production.

However, growing plants for bio-fuel results in lack 

of food and increasing food prices!

For example, 50% of sugar cane in Brazil, and 20% of 

the corn in the US are grown for bio-fuel.



What can we do?

- The next generation of bio-fuel production should 

be formed from inedible parts of plants by 

converting cellulose to ethanol. 

- In addition, bio-fuel can further be produced from 

algae instead of plants, and can utilize sewage 

instead of clear water.



Fish consumption is 154 million tons per year, 

including 110 million tons from the oceans and 44 

million tons from fish ponds.

Due to over-fishing, ocean contamination and ocean 

warming, the amount of fishery is continuously 

declining.

More and more fish species are disappearing!

Studies conducted by the FAO indicate that since the 

1950’s third of fish species declined to less than 10% 

of there original natural population!

The main damage to fishery is in the Far East.

Shortage in fishery



Quantities of global fishing

Although the increase in demand, the amount of 

fishery from the oceans remains constant.



WRI, 2018

WRI predictions of global fishing till 2050



According to study published in 
Science, by 2050 there will be no 
fish left in the sea!

Nov 2, 2006



Nature, Aug 8, 2019



8.4.2021

SAESPIRACY – a new documentary movie by NETFLIX, 

deals with the problem of over-fishing and decline in 

fish populations!  



We observe an increase in fishery in ponds, but that 

also creates some problems:

1. It is necessary to feed the fish

2. It causes environmental pollution of ammonia.



What can we do?

- Restrict wild fishing in order to allow restoring 

natural fish populations.

- Reduce fishery losses (a quarter of the captured 

fish are not consumed). 

- Prevent contamination of rivers and oceans.

- Develop alternatives of algae production as a 

major food source. 



Climate change

During the last few years we evident increasing global 

warming and climate change.

Climate change results in extreme whether conditions, 

including warming, desertification, flooding, increased 

sea levels, water shortage, salinity, land degradation, 

and damage to animal populations.



Climate change a threat to security, 
food and humankind 

Flooding in Pakistan in 2010, the kind of extreme weather events which the 
IPCC says is the result of climate change. 

Intergovernmental Panel on Climate Change (IPCC) Report, 2014



World Meteorological Organization, 2019

Global temperature change



An increase in 1.5°C (above the pre-industrial temperature) 
will provide the non-turn point!

IPCC Report, 2018



IPCC report, 2021

Changes in temperature under different CO2

emission levels

We are just about to reach the 1.5°C non-turn point!



Projected impacts of climate change on agricultural yields

Decreased yields in warm regions, and increased 

yields in cold regions.



According to the International rice institute – every 

increase in temperature above 32 °C will result in 5% 

decrease yields.

High temperatures of 38-40 °C during pollination and 

fertilization will entirely reduce yields. 

According to the World Bank – yields in Africa will 

decrease by 50% in the next 20 years.

Due to global warming, the current varieties will not 

fit  there current growing regions.  Wheat production 

will move from the US to Canada and from China to 

Russia.



What do we need to do?

Prevent global warming, and prefer products with 

low carbon footprints!



Food loss and waste

Current studies by the FAO indicate that third of all 

produced food is lost and not used for human 

consumption!

In UK, for example, 61 million citizens are throwing 

away 22 million tons food per year.



FAO, 2011



Food loss rates (TESCO)

TESCO
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Food waste reduction could help feed 
world's starving

BBC World Business Report, 3 JULY 2014



What can we do?

- Improve the efficacy of the food supply chain

- Education campaigns

- Increase food rescue to feed poor people

- Biogas production from food waste

Biogas production plant
New Jersey, US



Political and regulatory factors

Major restrains in dealing with the global food crisis: 

1.  Shortage in funding of agricultural research

2.  Patents and Intellectual property rights prevent 

knowledge transfer to developing countries.

3. Public resistance to genetic engineering 



Conclusions

The increases in population and standard of living in 

hence, and global warming and shortage in water, 

lands, etc., on the other hand, impose a serious threat 

to global food security.

If not treated properly, the coming global food crisis 

will cause hunger and massive immigration.



Key actions to deal with the global food crisis

ǒPrevent global warming by reducing carbon emissions 

ǒChanging our diet to prefer foods with low water and 

carbon footprints

ǒMove towards sustainable agriculture to maintain 

natural resources

ǒReduce food losses 

ǒInvestment in R&D

ǒDevelop alternative food sources (algae, synthetic 

meat, protein from insects) 

ǒUrban agriculture

ǒSynthetic foods



UNEP, Why do we need to change our food system?
May 2016 (3:46 min)

https://www.youtube.com/watch?v=VcL3BQeteCc

World Economic Forum:

Agriculture and Food Security, 2016 (2:06 min)

https://www.youtube.com/watch?v=krU01hlCdxo

https://www.youtube.com/watch?v=VcL3BQeteCc
https://www.youtube.com/watch?v=krU01hlCdxo


Thank you
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