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Dear colleagues and friends, To feed our discussions on how agricultural and forestry sectors could reduce their GHG emissions as well as increase CO2 storage in soils and vegetation, I will try now to make visible something that you hardly find today in global thinking and modelling. It is mostly based on a collective foresight study that I am completing with my Indian colleagues.

[*] But let us start with France, and a paper published few days ago. In this paper, the authors point out that French agricultural carbon sink potential is 5 times higher than what is anticipated by the government, through key practices such as agroforestry, hedges, cover crops and grasslands in crop sequences.

These practices foreshadow agroecological systems. In India, agroecology it is developing in a much more complex and integrated way, especially in the state of Andhra Pradesh, and I am convinced that the potential for carbon sinks is much higher than in France, although I am totally unable to give you any estimates.

[*] Andhra Pradesh is a state in South India with a population of 53 million in 2020 including about 10 million active farmers. Since 2016, Andhra Pradesh has been experiencing something that now looks like the world largest agroecological transition.

This experimentation is documented in the paper mentioned on the slide. It was a response to the dead ends of intensive industrial agriculture that had developed since the Green Revolution of the 1960s. In this "Lewis Trap", as I call it, we have:

• growing over-indebtedness and suicides of petty farmers within a fast-growing economy that do not create enough jobs in other sectors, especially for women and high-educated people • plus unbalanced & unhealthy food that led India to rank behind Sudan in the Global Hunger Index • plus a massive and worrying erosion of natural resources on all fronts • plus, of course, growing climate change which is deepened by the massive emissions of GHG from Indian crops, livestock and their industrial inputs including subsidized fossil energy for irrigation and chemical fertilizers.

[*] In response to this deep socioeconomic and environmental crisis, the Government of Andhra Pradesh ambitioned in 2016 to help converting its farmers to what is called "Natural Farming". This true form of agroecology doesn't rely on fertilizers, pesticides and irrigation, but on the combination of many plants and animal species that feed the soil food web and let the microbes work and the plants grow 365 days a year.

Today, about 1 million micro-farmers of Andhra Pradesh are practising "Natural Farming", and the ambition of the programme is to convert all of them before 2030.

[*] This Natural Farming is a complete paradigm shift from the current global regime of industrial food and agriculture which has two main characteristics:

(1) One: the specialization in a few standardized mass-productions to enable their robotization and generate economies of scale, the profit-driver of any industrial activity (2) Two: the use of inputs produced by conventional science & industry to increase land productivity provided you add and pay for genetic materials, chemical fertilisers, pesticides, machineries and now artificial intelligence.

This paradigm of modern economic growth leads to what Peter Timmer has called a "World Without Agriculture", a world where agriculture represents less than 3% of employment and 3% of GDP as today in OECD countries.

[*] In agroecology on the contrary, land and labour productivity are based on a mosaic of local agroecosystems that, each in their own way, stimulate and optimize biological synergies amongst many plant and animal species above and below the soil, from soil fungi to cereals, pulses and trees, from bacteria or earthworms to large bovids.

The big problem with this potential multitude of unique and complex agroecosystems is that they are very difficult to model, unlike industrial agriculture with few commodities and simple inputs-outputs relationships.

[*] And when we don't model agroecology, we have no future scenario of agroecology, so no future other than industrial food and agriculture.

This should question our community of economists, agronomists and modelers since first observations and evidence show that agroecology such as practiced in Andhra Pradesh • sinks much more carbon than the few monocrops of the Green Revolution • is highly productive in useful biomass per surface unit • is highly resilient to economic, climate and biotic shocks • is more profitable for micro-farmers primarily through input savings • is more labour-intensive than input-and capital-intensive • and is also highly productive in many environmental goods & services such as drinking water, biodiversity reservoirs, soil fertility, nutrient recycling, pollination or just beautiful landscapes.

[*] To bypass this absence of agroecological scenarios in India and elsewhere, the Government of Andhra Pradesh, the Cired and the FAO settled in 2019 a foresight platform with 3 components:

• a think tank gathering various expertise and knowledge, from academics to farmers' representatives • who discussed and debated assumptions for two contrasted scenarios in 2050, 100% industrial agriculture and 100% natural farming • with the support of the quantitative tool that I built for such collective exercise

[*] Agribiom was designed as a flexible, simple, comprehensive and transparent numeric tools, including an India Lewisian sub-model focusing on employment, productivities and inequality, the three biggest challenges of an economy like the Indian one.

[*] I have no time to explain you in detail this slide of provisional outputs, which is just there to show that with agroecology, we could employ almost 100% of the 20-64 year group in 2050, and that the cost to reduce income inequality and to boost the GDP would be far higher in the industrial scenario than in the agroecological scenario.

[*] To conclude, this collective foresight exercise has shown that there is an alternative to industrial agriculture and food through agroecology, and that today's societies are now invited to choose between two contrasting paths since each promotes very different values about wealth, happiness, society and nature:

(1) The first path is to continue to massively produce a few products that are processed, assembled and differentiated downstream, where market values, investments and jobs are increasingly concentrated, particularly to resolve the social and environmental flaws in the system, such as rising costs of healthcare, water depletion and pollution, soil and biodiversity erosion, climate change…

(2) The second path is to produce in symbiosis in and with nature, with markets values, investments and jobs concentrated upstream to provide a diversity of quality products, as well as much sought-after but currently unpaid environmental services to small agroecological farmers.

Thank you for your attention.

  

  

  

  

  

  

  

  

  

Indian scenario of AGROECOLOGY good for climate, biodiversity, food security and the SDGs National

  MAKE VISIBLE THE INVISIBLE (in our science and models)An

	LCS-
	RNet Event 15-16 December 2022
	Session on Agriculture and Forestry
	Bruno DORIN

CIRAD (French Agricultural Research Centre for International Development, Montpellier) CIRED (International Research Centre on Environment and Development, Paris) CSH (Centre for Social Sciences and Humanities, Delhi)