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Food or War
HOW WE CAN FEED EVERYONE, BRING 
PEACE AND END EXTINCTION.

JULIAN CRIBB FRSA FTSE



23 billion meals a day



Devouring a 
Planet
Every meal we eat costs the 
Planet:

• 5-10 kilos of topsoil

• 800 litres of fresh water

• 1.3 litres of diesel

• 2g of fertiliser

• 0.3g of pesticide

• 3.5 kg of CO2



Our present diet is not sustainable  



Resource scarcity + 
Climate Impacts 

 Stable climate for farming (Holocene) 
now extinct

 Industrial food adds +30% to global 
warming

 Farming ‘highly vulnerable’ above +2o

crashes at +4o

 36-75 billion tonnes of topsoil lost/yr
 Global water supplies running out
 Fertiliser supplies running down, soils 

nutrient depleted
 Farming destroys its own ecosystems. 



For 20,000 years 
we’ve fought 
over food…

 Gwion Gwion, Kimberley, 
Australia,  c17,000 year BP

 A third of Australia flooded by 
sea level rise.

 Extinction of megafauna
 Extinction of Gwion culture
 Use of hunting tools, rather 

than weapons
 > a fight over food/ hunting 

rights.



Food and 
Empires
 ROME: grain trade built 

the Empire. Food failure 
in 3rd Century caused its 
collapse.

 CHINA: growth founded 
on wheat/rice. Ming 
dynasty, and others, fell 
due to famine.

 VIKINGS: invaded Europe 
when displaced by 
climate cold snap.



Food wars
 30 Years War (Germany) killed 

7 million
 French Revolution 1789, > arose 

from famine. 3m die as result. 
 Russian Revolutions, 1906, 1918, 

arose from famines
 World War 1, a million Germans 

died of hunger; all of Europe 
suffered.

 Stalin’s War on Kulaks (farmers) 
1926-32, killed 11 million.

 China ‘Years of 
Difficulty’,1960s, killed 15-30 
million.

 Pol Pot (1975) killed 2 million.



WWII:
‘lebensraum’

 Nazi war aim to conquer
Soviet farm lands for 
German ‘living space’.

 Driven by German 
starvation in WW1, 
racism and politics.

 Weaponization of 
hunger.

 Japanese war aim to 
conquer Manchuria and 
N. China for food and 
resources.



Current 
food wars

 SYRIA: climate change, drought & 
famine displace millions of farmers 
leading to urban unrest.

 YEMEN direct targeting of agriculture, 
24 million starve.

 DARFUR: climate, farming and food 
collapse fuel war, 3m starve.

 Other food conflicts: 53 countries 
including Nigeria, Afghanistan, Congo, 
Egypt, Tunisia, Libya, Mali, Chad, 
Central African Republic, Maghreb 
region, Mozambique, Cote d’Ivoire, 
Zimbabwe



Future food 
wars
Emerging food, land & 
water crises in:

• SOUTH ASIA – risk of 
nuclear war

• NORTH CHINA – risk of 
refugee tsunamis

• SUB-SAHARAN AFRICA

• MIDDLE EAST/NORTH 
AFRICA

• CENTRAL ASIA

• CENTRAL & S.AMERICA

Impact of nuclear war on global food supply



Solutions 1:
Regenerative 
farming:

* Restores soil fertility
* Locks up carbon
* Saves water
* Avoids chemicals
* Kinder to animals
* Healthier food
* Protects environment

Joel Salatin, Polyface Farms



Solution 2. Renewable Food Cities



Solution 3. Deep ocean 
aquaculture

Farmed fish 

Wild fish



FOOD for PEACE
20% of global arms budget 
invested in novel food systems 
will:

 Feed everyone
 Avoid wars 
 End the 6th Extinction
 Recycle waste, water, carbon
 Prevent refugee floods
 Improve human health
 Create new prosperity



WHO WILL DO IT?   - YOU WILL!

And why?



Food or War  By Julian Cribb

 Explains the links between food and conflict, 
past, present and future

 Explains why today’s food system cannot be 
sustained

 Describes new food systems that will:
 Protect the planet

 Create healthier humans

 Save our wildlife, soils and water

 Create new jobs and investment

 Prevent war. 

https://www.cambridge.org/us/academic/
food-or-war



Dr Emily Schmidt
Development Strategy and Governance 
Division, International Food Policy 
Research Institute, Washington DC, 
USA
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Food System Crises – Or Not
The Systemic Risks and Opportunities of How we 
Choose to Eat (and why it matters for development)

Emily Schmidt
Development Strategy and Governance Division
International Food Policy Research Institute





Do we have space 
for optimism?



United States Coal Use (1973-2009)

Source: U.S. Energy Information Administration. Electronic data from April 2018 Monthly 
Energy Review accessed on May 18, 2018.



United States Coal Use (1973 – 2018)

Source: U.S. Energy Information Administration. Electronic data from April 2018 Monthly 
Energy Review accessed on May 18, 2018.



Levelized cost comparisons (2017) - Lazard Freres

Alternative energy costs have significantly declined (below conventional 
costs)



Wind Machines – Scale, Capacity Factor Increasing, 
Manufacturing Costs Declining



Global Response
Global investment in renewable energy in 2017 reached $279.8 

billion.

China accounted $126.6 billion, or 45% of the global total with 
solar leading the way.

 157 gigawatts of VRE commissioned in 2017, up from 143GW in 
2016, compared with 70GW of net fossil fuel generating 
capacity.
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Global Greenhouse Gas Emissions by 
Economic Sector (2014)

Total Annual Global GHG 
Emissions ~ 46 GtCO2e

Agriculture+ accounts for 24% 
of GHG emissions

Not surprising our focus is 
turning to food system 
sustainability

Source: IPCC 2014 cited in EPA, https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data

Electricity and 
Heat 

Production, 
25%

Agriculture, 
Forestry and 
Other Land 
Use, 24%

Industry, 21%

Transportation, 
14%

Other Energy, 
10%

Buildi…

https://www.epa.gov/ghgemissions/global-greenhouse-gas-emissions-data


Agriculture has strong linkages to the rest of the economy

 Posing a question of whether ag processing or trade is ‘bad’ is too simplistic 

 Rather, we should ask what kinds of processing and trade exist in developing 
countries and whether these are beneficial (poverty reducing or equality enhancing)



Food systems are crucial for poor countries
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Food systems extend well 
beyond the farm

Food systems form large parts of 
national economies
GDP shares (circa 2015)
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Transforming food systems create new jobs

Off-farm components come to dominate the food system in more 
developed countries, creating new jobs and better income opportunities

Source: IFPRI estimates from 96 countries (2019)
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Will rural people get these new jobs?

 Urban consumers are driving food 
system transformation in most 
developing countries
o Income growth, changing diets, etc.

 But most of the world’s rural people 
live close to cities and towns
o i.e., Within 1-hour of at least a small city

 Rural could be well-positioned to 
exploit urban market opportunities
o With the right policies & government 

support
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Will expanding food systems reduce poverty?

 Most evidence focuses on 
agriculture’s strong link to poverty 
reduction, but will off-farm 
components of the food system be as 
effective?

 Evidence is limited, but positive (…at 
least in East Africa)
o Growth in off-farm sectors can be as effective 

as agriculture at reducing poverty (esp. since 
they are often growing faster than farming)

0.80 0.65
0.41 0.46

0.67 0.89
0.59 0.64

Malawi Zambia

Agriculture
Non-agriculture
Agro-processing
Trade and transport

Source: Dorosh and Thurlow (2019)



A snapshot of food systems in PNG
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• 43% of the sample is living on less 
than 1.22US$ per day

• A larger share is not eating 
enough calories per day

*Note: The spatially-adjusted poverty line is set appx. 1.22 USD per person 
per day accounting for regional differences in food baskets and prices.

Survey Sample - 2018



• Income levels are linked to a variety 
of factors:

Income levels are linked to a variety of factors
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• Household size

• Past experience 
of drought

• Parent’s born in 
village

• Land area owned

• Education

• Migrant in household



Income diversification in rural households is an important 
avenue to decreasing food insecurity risk

Hypothesize that income 
diversification can have several 
effects:

o Increase consumption of 
normal goods (and overall 
calories) 

o Shift their food preferences to 
consume less inferior goods 
(subsistence, starchy foods)

o Used to smooth consumption 
shortfalls during economic or 
climate shocks
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Food systems are playing an important and positive 
role in developing countries

 Lots of rural farmers are diversifying their income portfolio
o Food system growth is creating new jobs and income opportunities for poor people
o Population dynamics (with the right policies) can bring rural farmers into higher 

productivity labor activities

 Investing in and improving innovations in demand aggregation and delivery systems is 
necessary for poor countries to compete on a global scale

• Provide capital financing for small (and informal) retailers
• Forge strategic partnerships with small food manufacturers
• Promote and invest in ‘smart’ agriculture
• Reduce post-harvest losses
• Optimize and support low-cost logistics (integrated network for produce mobility)
• Invest in high quality produce with food safety traceability at lower costs



Thank you

Emily Schmidt
e.schmidt@cgiar.org

mailto:e.schmidt@cgiar.org


Dr Anna Okello
Australian Centre for International 
Agricultural Research, Canberra, ACT, 
Australia
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Linking Livestock, Climate and Nutrition 
in LMICs: Opportunities and Challenges to 

Improved Efficiencies

Dr Anna Okello

Research Program Manager - Livestock Systems
anna.okello@aciar.gov.au

mailto:anna.okello@aciar.gov.au


Role of Livestock in LMICs

• Income generation – improved choice and 
diversity of on-farm income and down the chain

• Animal traction and manure - boost crop 
productivity, nutrient source (vs. pollution)

• Financial instruments – asset + safety net
• Social status – access to services, resources
• Gender – WFEA as platform for other service 

providers (eg Pakistan, Vanuatu) 



•Relative lack of public + private 
investment compared to other 
areas of agriculture  

•Difficulty entering formal markets 
(scale, QA/SPS, provenance) 

• ‘Bulky’ cashflow
• Poor conversion of ‘non-
monetary’ value

Challenges to Smallholder 
Livestock Production



aciar.gov.au

Role of Livestock: Human Nutrition

• Increased ASF intake  = critical benefits to 
nutritionally vulnerable groups (Grace et al 2018, 
Murphy and Allen 2003, Randolph et al 2007) 

• LDFs account for ~80% of global production 
and consumption volumes (FAO 2015); small 
increases have meaningful impacts on the 
health outcomes of children in LMICs (Murphy 
and Allen 2003)

• Challenges: Mixed evidence on causal 
linkages between increased livestock 
ownership/household production and higher 
LDF intakes +/- improvements in HH 
nutrition/health; recent studies suggest it 
depends on the context (Enahoro et al 2018).



Role of Livestock: GHG 
emissions

 Improvements to livestock productivity 
contribute to emissions reductions per head (eg 

Wilkes et al 2018)

 When applied at scale, improved efficiencies 
have the potential to significantly contribute to 
an overall reduction in emissions from the 
livestock sector

 Potential to contribute to NDCs (reduction in 
GHG emissions under the UNFCCC) and/or 
international carbon markets (voluntary offsets)



Challenges with Livestock MRV

• Tier 1 approach – fixed values for GHG emissions per 
head of livestock to estimate national emissions 

• Does not accurately reflect production 
conditions/systems; cannot measure the effects of 
change/specific mitigation actions on GHG emissions

• Tier 2 approach - requires more detailed information on 
characteristics/performance of different livestock 
classes/systems; better captures the effects of 
changes in management and livestock performance 
on GHG emissions

• GRA-LRG  found 119/140 LMICs still using Tier 1MRV 
inventories; only 5/21 regularly updated (Wilkes et al 2018)

= missed opportunity for livestock in LMICs



aciar.gov.au

Conclusions

• Growing demand for ASF significantly impacts global food 
prices, natural resources and rural livelihoods/incomes (e.g
Kobayashi et al 2015, Rosegrant et al 2013, Herrero et al 2014) 

• Impact on smallholders less well known – BUT has important 
consequences for SDGs and NDCs 

• Gender/power/social relations of moving out of livestock: What 
does this mean for our food systems?  Who wins? Who loses? 
Who decides?

• Urgent need for new ways to sustainably produce LDFs to 
satisfy the exponential demand for meat without further 
imbalance to the ecosystems within which they are produced



Dr Jim Woodhill
Lead, Global Foresight4Food Initiative, 
Oxford University, UK, Food Security 
Advisor to the Australian Department of 
Foreign Affairs and Trade, Sustainable 
Development Investment Portfolio in 
South Asia 
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Foresight for Food 
Systems Transformation



Five Wake-Up Figures

1. 60%
2. 18/50
3. 2-3 billion
4. 30%
5. 700 billion USD



Food Systems Thinking – Why?



Systemic 
Risks

Transformational 
Opportunities



Critical Transformations – we know what is needed

1. Shift towards healthy substantially plant based diets
2. Dramatically reduce food loss and waste
3. Develop resource efficient and climate smart production 

systems
4. Provide inclusive (fair) economic opportunities for as many 

people as possible.



Transformational Opportunities – we have many options



Anticipatory Governance and Foresight

Risks / Crises

Political Will Societal 
Pressure

Transformational 
Opportunities

Incentives

Institutions Investment

Transformation

Participatory Foresight and 
Scenario Processes

Interests, Power, Politics, Culture, Media



Framework for Understanding Foresight



www.Foresight4Food.net



Thank you

Over to you for our Q&A session
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