Energy-smart food for people and climate
Energy = meals * climate * change
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Abstract:

The UN Food and Agriculture Organisation (FAO) projects that, compared with today, the world will need to produce 75% more food by 2050 in order to meet the growing demands from population increases and improving diets with higher protein levels. 

Currently the global food supply chain depends on high levels of fossil fuel inputs with around 32% of total consumer energy (~95 EJ/yr) used to grow, harvest, transport, process, store, retail and cook our food as well as manufacture fertilisers, tractors, machinery etc. The entire food supply chain - from “paddock-to-plate” or “field-to-face” – is also responsible for around 22% of annual greenhouse gas emissions (measured as carbon dioxide equivalents and including methane from ruminant animals and rice paddy fields as well as nitrogen dioxide from animal wastes and the use of nitrogenous fertilisers).

Yet we fail to consume one third of all the food we produce. In high-GDP countries we tend to leave much of what is on our plates or presented at restaurants and reject items in supermarkets that are past their "Best before" of "Use-by" dates. In low-GDP countries, much food harvested is lost due to poor storage and distribution systems. 

This paper is based on an overview report commissioned of the author by the FAO [1] and launched in Durban in December 2011 at the 17th Conference of Parties of the UN Framework Convention on Climate Change. It shows that the current dependence of the food sector on fossil fuels may limit the sector's ability to meet future global food demands. The FAO is now developing an integrated programme that links efficient food production supply with more efficient use of energy along the food supply chain and also with renewable energy, particularly bioenergy.  

The global agricultural and food supply industry will need to reduce its dependence on fossil fuels to secure food supply in the future. The challenge is to decouple food prices from fluctuating and rising fossil fuel prices. So from ‘paddock-to-plate’ the industry has to become smarter. High and fluctuating prices of fossil fuels, and doubts regarding their future availability, mean that agri-food systems need to shift to a more "energy-smart" model - and energy-smart is climate-smart!

At each stage of the food supply chain, current practices can be adapted to become less fossil fuel energy intensive. Farmers, fishers and food processing companies usually have biomass resources (including animal wastes, crop residues, food processing rejects) available on-site that can be converted cost-effectively to provide heat, electricity and transport fuels (including bio-gas) for their own use or for sale off-site to generate additional business revenue (Fig. 1). In addition, combining land-use activities for food production with other locally available renewable energy resources (wind, solar radiation, mini-hydro, geothermal) can be a practical means of integrating food and energy production – either to provide additional revenue for the landowner or to give improved energy access for those many millions of people living in rural areas without modern energy services.

Energy efficiency gains can also come from modifying, at no or little cost, existing farming, fishing, food processing, transport, storage, retailing and cooking practices. Steps that can be taken at the farm level vary between subsistence farming in developing countries and corporate farming but can include the use of more fuel efficient tractor operation, the use of compost and precision fertilizing, irrigation monitoring and targeted water delivery, adoption of no-till farming and conservation practices, and the selection of crop varieties and animal breeds that need fewer inputs. After food has been harvested, improved transport infrastructure, better insulation of food storage facilities, reductions in packaging and food waste, and more efficient cooking devices offer the possibility of reducing energy use throughout the entire food system. These same principles apply to energy crop production.

A positive message from the report is that trying to reduce "food miles" by local consumption can be less important than choosing food from regions of high productivity not involving high energy input levels.

[bookmark: _GoBack]Figure 1: Energy flows through a “large-scale” high input, corporate business enterprise with raw food products mainly supplying local and regional processing plants, supermarket chains and for export. Biomass and other renewable energy resources, when available from farms and processing plants, can be utilised on-site to substitute for purchased direct energy inputs or exported to earn additional revenue.
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