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How does the future of food 

match with the Paris Lifestyle?  
 



Welcome to the 

Anthropocene age  

 

as driven by the  

“Great Acceleration” 



Population Real GDP Foreign investment 

Urban population Primary energy Fertiliser 

Large dams Water use Paper 

Automobiles Atmospheric CO2 Surface temperature 

We cannot continue along 

these exponential 

pathways,  

so innovative solutions are 

urgently required to 

protect the  

“Global Commons”. 



  

  



   The Paris pledges (INDCs) are totally inadequate to reach 2oC and are 

currently heading towards a 3-4oC future (see white lines in range bars)  

                               UNFCCC, 2016 

Also, other than the USA pulling back on the 

Agreement, many INDCs are conditional on 

financing that will require $ 4.4 trillion investment.  
           UNFCCC, 2016 



Thought on the Paris Agreement 
“This Covenant must amount to more than promises.  

It must find expression in actions we take today on behalf of 

this, and all future generations.”   
UN Secretary General, Ban-Ki Moon 

So to contribute to the Paris Lifestyle, the 

agri-food sector has the challenge of 

contributing to a future low-carbon world 

whilst maintaining food supply security. 



“As well as energy, climate change 

discussions should focus more on food 

production and cutting food waste, but 

a lack of knowledge is fueling public 

resistance”. 

“All these things can help us ensure 

that, in producing the food that we 

need to feed the billions of people on 

this planet, we're not destroying the 

planet in the process“.   

Barack Obama. 26 May, 2017 
Thomson Reuters Foundation.  

Climate change talks should focus on food, despite resistance.  
http://news.trust.org/item/20170526132835-rjekn/  
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http://www.fao.org/docrep/014/i2454e/i2454e00.pdf 

Ralph E H Sims 

We fail to consume 

one third of all the 

food we produce! 

Key messages: 
 

The food/energy/water 

nexus is critical to 

maintain productivity. 

 

Renewable energy and 

energy efficiency can be 

better integrated 

throughout the agri-food 

supply chain. 

 

Producing Energy-Smart Food can become 

part of the greenhouse gas mitigation solution 
 

http://www.fao.org/docrep/014/i2454e/i2454e00.pdf


Annual freshwater resource availability per capita 

Freshwater: Of the 4,500 billion m3 withdrawals per 

year, agriculture consumes nearly three quarters. 



Around 32% of total global end-use energy demand 

of ~300 EJ/yr  is used in  

agri-food supply chains. 

High-GDP countries 

~ 35 GJ/capita/yr. 

 

Low-GDP countries 

~ 8 GJ/capita/yr. 



Aim to capture the local renewable energy sources 

available and use them cost effectively to displace      

fossil fuels, both on the farm, in food processing  

    and transport activities. 

 



Around 22% of total global GHG emissions  

(~45 Gt CO     /yr) arise from  

the agri-food supply chain. 
2-eq 

High-GDP countries 

~2.20 t CO     /capita /yr 

 

Low-GDP countries 

~1.16 t CO    /capita /yr 
2eq 

2eq 



Annual GHG emissions from the                 

global agri-food sector. 
Behind the farm gate Post harvest 

   
                                IPCC 5th Assessment Report- Mitigation, 2014. 
  



Good opportunities to reach net zero GHG 

emissions  have been identified for all sectors - 

but costs are uncertain and need further analysis. 
 
Transport example (from 2015 New Zealand Royal Society report 

“Transition to a low-carbon economy for New Zealand”) 



The exception is Agriculture 

Agricultural emissions are 

almost half of New Zealand’s 

total emissions. 



Water and energy use efficiency 

Low nitrogen diet 

N fertiliser constraints 

Animal waste N20 management 

Low CH4 breeding 

 

CH4 inhibitor vaccine 

 

Move towards lower emitting 

land uses 
 

Research is in progress to try and reduce methane from ruminants and paddy rice 

fields, and N20 emissions from animal urine, nitrogen fertiliser use etc. 

Increasing the adoption of current best farming and food processing practices can 

also help reduce GHG emissions. 

Increasing the C content of many soil types holds good potential for the future. 
 

 

Agriculture and land use: 
 



Why are conventional agri-food systems 

environmentally unsustainable? 

• heavy reliance on fossil fuel inputs; 

• intensive farming can degrade soils; 

• livestock and chemicals degrade waterways; 

• climate impacts may reduce productivity; 

• abatement of GHG emissions is limited; and 

• they are linear “take-make-waste” systems.  

 

 

 

 



1. Extract natural 

resources and 

materials then 

process. 

1. Extract natural 

resources and 

materials then 

process. 

 

 

2. Add energy and water 

    inputs. 

 

1. Extract natural 

resources and 

materials then 

process. 

 

 

2. Add energy and water 

    inputs. 

 

 

3. Consume the product. 

1. Extract natural 

resources and 

materials then 

process 

 

 

2. Add energy and water 

    inputs. 

 

 

3. Consume the product. 

 

 

4. Dispose of wastes. 



Can we improve resource use efficiency 

based on the Circular Economy? 

• deploy low-carbon energy technologies; 

• reduce freshwater demand; 

• reduce fertiliser demand and improve 

fertiliser manufacturing processes; 

• close the nutrient cycle. 

 

 

 



The Circular 

Economy 

alternative: 

 



Can we improve resource use efficiency 

based on the Circular Economy? 

• deploy low-carbon energy technologies; 

• reduce freshwater demand; 

• reduce fertiliser demand and improve 

manufacturing processes; 

• close the nutrient cycle. IN ADDITION 

• reduce competition for productive land; 

• plant marginal and degraded land in forests 

including for biomass supply for bioenergy; 

 

 



+ Increasing the land area of plantation 

forests plus allowing regeneration of 

natural forests could offset GHG 

emissions over the next few decades. 

 In New Zealand, this can temporarily 

offset up to a quarter of our total GHG 

emissions - but there is a limit. 



Can we improve resource use efficiency 

based on the Circular Economy? 
• deploy low-carbon energy technologies; 

• reduce freshwater demand; 

• reduce fertiliser demand and improve 

manufacturing processes; 

• close the nutrient cycle. IN ADDITION 

• reduce competition for productive land; 

• plant marginal and degraded land in forests 

including for biomass supply for bioenergy; 

• safeguard agro-ecological systems; 

• produce more food within the urban 

landscape; and 

• reduce human demands for animal proteins 

 

 

 

 

 



                        Ripple et al., 2014. Ruminants, climate change and climate policy, Nature Climate Change 4(1), 2-5.  

Human societies will need to 

transition away from 

producing and consuming 

animal proteins and replace 

them with proteins from 

vegetable crops, insects, 

and synthetic proteins 

produced in laboratories. 



“You are what you eat” 

Greenhouse gases for each 

meal are yet to be evaluated. 



Are these people happy given all the 

food, mobility and energy services they 

could ever need? 



For 1600 million people, provision of modern 

energy, clean water and IT services is the 

hope for future food security. 

Or are these people happier? 



In summary         
 The global agri-food supply chain must be 

decoupled from its dependency on fossil 

fuels in order to meet future food demands. 

 Energy efficiency and renewable energy 

technologies can help improve energy 

access, food security, price fluctuations and 

climate change impacts. 

 Policy development to drive the transition to 

climate-Smart food needs a long-term vision. 

 Reducing demand for animal protein has 

already begun but will not prove easy. 

 

 



A materialistic, urban-based, throw-away  

society (including wasting one third of the 

food we produce) is what we currently have. 

 

A future Circular Economy could well provide 

food security and greater happiness for global 

citizens.  But whether we can actually achieve 

this is yet to determined. 

  

Providing adequate energy, mobility, food, 

and freshwater supplies for all under the 

Sustainable Development Goals, will reduce 

greenhouse gas emissions and also the risk 

of future conflicts. 





Why is the problem complex?  
•  All agri-food systems depend upon energy 

inputs regardless of scale. 

• Scales of an agri-food system range from  

– subsistence farmers growing food or fishing 

for their own consumption,  

– family units supplying local markets,  

– small businesses employing a few staff,  

– large corporate companies supplying huge 

supermarket chains across the world. 

• They each have different energy use 

priorities, but both low- and high-energy 

systems can also use renewable energy. 

 



A low input agri-food /energy 

system 



A high input agri-food/energy 

system 



http://www.fao.org/3/a-i5125e.pdf 

This report analysed milk, 

vegetables and rice as 

examples of agri-food 

supply chains. 

 

Renewable energy and 

energy efficiency 

opportunities exist at all 

scales. GHG emissions per 

unit of production are 

decreased as a result. 

 

The cost of implementing 

clean energy systems 

varies with the location, 

local resources and price 

of carbon, but is often 

cost-effective. 


