




In Industrial Agriculture, food 
yield of few monocrops would 

follow past trends regardless of the 
costs for farmers, natural resources 

and consumer health, while in 
Natural Farming yields increase 
would be less, but much better 
balanced in macronutrients, richer in 
micronutrients and fibers, with zero 
chemicals (fertilizers, pesticides) and 
no antibiotics. Overall, the food 
production (yield* cultivated area) 
per capita would be significantly 

higher in Natural Farming than 
Industrial Agriculture.

➍  Food yields and production
Food production: estimated in kilocalories 
(carbohydrates, proteins and fats) from the annual 
tonnages of production of biomasses edible in their 
primary form.4 

Food yield: aggregated annual production of all plant 
food in calories equivalent, divided by the net cultivated 
area, then by 365 days to get daily values in kcal/ha 
(Dorin et al., 2013). 
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Figure 4. Caloric plant food yield per hectare in 
industrial agriculture and natural farming scenarios, 
1973-2050 (daily kcal/ha) 

Figure 5. Caloric plant food production per capita in 
industrial agriculture and natural farming scenarios, 
1973-2050 (daily kcal/ha)

4 Available in statistical series, mainly from CMIE (2020) and EPWRF (2021); it includes cereals, pulses, sugar,
 oilseeds, some vegetables and fruits, milk, eggs, meats and fishes

Quantifying key parameters for 2050
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2050 Scenario 100% 
Industrial

Agriculture

2050 Scenario 100% 
Natural Farming2019

Population (million capita) 52.6 (+1.2%)* 59.5 (+0.4%)∞ 59.5 (+0.4%)∞

Labour force (20-64 years) 32.5 35.4 (+0.3%)∞ 35.4 (+0.3%)∞

Unemployment (of the 20-64 years) 10.1 (31%)^ 10.6 (30%)^ 2.4 (7%)^

Employment 22.4 (69%)^ 24.8 (70%)^ 33.0 (93%)^

- Farmers 9.3 (42%)^ 5.0 (20%)^ 10.0 (30%)^

- Nonfarmers 13.1 (58%)^ 19.8 (80%)^ 23.0 (70%)^

Cropland area (million ha) 6.2 (–0.0%)* 5.5 (–0.4%)∞ 8.3 (+0.9%)∞

Hectare per farmer 0.67 (+0.9%)* 1.11 (+1.7%) ∞ 0.83 (+0.7% p.a.) ∞

Gross Value Added (1012 INR)a 6.1 (+5.8%)* 36.9 (+6.0%)∞ 42.7 (+6.5%)∞

- Farm sector 1.9 (+4%)* 5.4 (+3.5%)∞ 11.2 (+6%)∞

- Nonfarm sector 4.2 (+7.3%)* 31.5 (+6.7%)∞ 31.4 (+6.7%)∞

Productivity (INR/day)a 741 (+5.3%)* 4 080 (+5.7%)∞ 3 545 (+5.2%)∞

- Cropland (per ha) 815 (+4.0%)* 2 670 (+3.9%)∞ 3 719 (+5.0%)∞

- Farmer (per worker) 544 (+5.0%)* 2 967 (+5.6%)∞ 3 080 (+5.8%)∞

- Nonfarmer (per worker) 880 (+4.8%)* 4 359 (+5.3%)∞ 3 748 (+4.8%)∞

Plant food production (Gkcal/day) 193 (+2.4%)* 241 (+0.7%)∞ 298 (+1.4%)∞

- Per hectare (kcal/day) 31,095 (+2.4%)* 43,854 (+1.1%)∞ 36,000 (+0.5%)∞

- Per farmer (kcal/day) 20,740 (+3.3%)* 48,729 (+2.8%)∞ 29,808 (+1.2%)∞

- Per capita (kcal/day) 3669 (+1.1%)* 4 054 (+0.3%)∞ 5 008 (+1.0%)∞

Structural Path (Dorin et al., 2013) Farmer Excluding Farmer Excluding Farmer Excluding

Income gap between farmers and 
nonfarmers (INR/day)a 336 (62%)µ 1 392 (47%) µ 668 (22%)µ

Structural path: as defined by Dorin et al. (2013)
Ha: hectare; INR: Indian National Rupee; Gkcal: giga kilocalories
* Growth rate per annum 1980-2019 (39 years)
∞ Growth rate per annum 2019-2050 (31 years) 
a Constant/Real Indian rupees of 2011-12
^ Category share for the concerned year
µ Share in average farmer income representing the gap nonfarmer

income less farmers income

Natural Farming and Industrial Agriculture 
scenarios by 2050 in fi gures
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FARMERS PROVIDE ENVIRONMENTAL 

SERVICES TO PRESERVE
THE PRODUCTIVE BASE.

PROMOTE A FARMER 
DEVELOPING PATH

COST-EFFECTIVE POLICIES

HIGHER AND BETTER 

FOOD PRODUCTION 

AND AVAILABILITY

REDUCED INEQUALITIES 

BETWEEN FARMERS 

AND NONFARMERS.

MORE FARMERS EMPLOYED 

  THROUGH PROFITABLE 

  FARMING APPROACHES

MORE LAND AVAILABLE FOR 

PRODUCTION THANKS TO 

REGENERATIVE AND 

AGROECOLOGICAL PRACTICES. 

In 2050 Natural Farming would produce more and be�er 
plant food per capita (5008 kcal/day) than in Industrial 
Agriculture (4054 kcal/day), despite slightly lower yields per 
hectare, but with more land under production.
Healthy, chemical-free, adequate, and highly nutritious food.

Natural farming would enable to reverse land use constraints 
and desertification trends, by regenerating and pu�ing into 
production degraded soils, ecosystems and fallows. 
Total cultivated area with Natural Farming would be 8.3 
million hectares in 2050 (against 5.5 million ha with 
Industrial Agriculture).

Natural Farming could ensure safe water, biodiversity 
conservation, soil health, clean air, nutrient recycling, 
pollination, natural pest control, drought resistance. 
It would mitigate climate change impacts by greening 
landscapes and reducing greenhouse gas emissions; and 
supporting farmers’ adaptation and resilience.

Natural Farming would employ twice the 
number of farmers than Industrial Agriculture 
(10 million farmers vs. 5 million farmers) and 
would be profitable for farmers due to less 
production costs (seeds, chemicals, irrigations, 
credit, machineries…) and be�er market value 
remunerating high-quality produce.
The 2019 income gap between farmers and 
nonfarmers (62%) will be significantly narrowed 
under Natural Farming (22%, i.e. almost half of 
the income gap in Industrial Agriculture at 47%).

In addition, farming will be more a�ractive as it 
will be more resilient and less risky. Farming as a 
profession will gain a be�er reputation in 
society for providing health, decent employment 
and safeguarding the natural environment.

Because there would be less unemployment 
in Natural Farming, the policies to reduce 
income inequality would only cost 7.6% 
of the total economy in 2050. 
With Industrial Agriculture, those policies 
would cost at least 18.2%.

Overall, the Natural Farming vision 
contributes to food security and nutrition, 

employment, social equity, human and 
ecosystem health, as well as good quality 

of life and well-being for farmers and 
communities.

The Natural Farming vision can provide a transformative 
pathway towards sustainable food systems 

in Andhra Pradesh by 2050.
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Complex challenges call for systemic solutions! 
Agroecology enables the sustainable 

transformation of food systems.

The 9 Universal Principles of Natural Farming 

Agroecology is an integrated approach that 
simultaneously applies ecological and social 
concepts and principles to the design and 
management of food and agricultural systems. 
It seeks to optimize interactions between plants, 
animals, humans and the environment, while 
taking into account the social aspects that need 

to be addressed for a sustainable and equitable 
food system. Natural Farming is a regenerative 
form of agroecology implemented in India, in 
particular in Andhra Pradesh through the 
‘Andhra Pradesh Community-managed Natural 
Farming’ (APCNF) programme’.

➊ Soil to be covered 
 with crops 365 days of the 

year (living roots).  

➋ Diverse crops, including 
trees (15-20 species)

➌ Minimize tillage,
 Minimal disturbance of soil

➍ Integrate
animals into farming

➎ Bio-stimulants as catalysts 
to trigger soil biology

➏ Keep soil covered with crop 
residues, whenever  
living plants are not there.

➐ Farmers’ own seeds  
to be used, indigenous 
seeds preferred

➑ Pest management 
through better agronomical 
practices and botanical pesticides

➒ No synthetic fertilizers 
or pesticides.

➌ 
 Minimal disturbance of soil

through better agronomical 
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For more information: 
	◗ on the AgroEco2050, please contact bruno.dorin@cirad.fr and annesophie.poisot@fao.org  
	◗ on APCNF, please visit https://apcnf.in

AGROECO2050 benefited from the financial support of the Azim Premji Philanthropic Initiative (APPI) and  
the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ).
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Andhra Pradesh Community-managed Natural 
Farming  (APCNF) is a state-wide programme, 
implemented by Rythu Sadhikara Samstha 
(RySS), aiming to transition 6 million farmers 
from conventional chemical farming towards 
natural farming by 2031, impacting 8 million 
hectares.

APCNF is all about farming in harmony with 
nature, and firmly believes that nature has 
solutions to all kinds of human-induced 
problems in agriculture and food sector. As an 
alternative to the current agriculture practices, 
APCNF has emerged as a transformational 
approach. As of 2023, APCNF is operational 
in 3 730 villages and has enrolled 850 000 
farmers across the 26 districts covering an area 
of 3.78 lakh Ha. In addition, 90% of these farmers 
are small and marginal farmers. 

A recent study  measured major economic, social 
and health impacts of APCNF farms against 
conventional farming, from 2020 to 2022.  

It showed that:

	◗ the net incomes of APCNF farmers rose by 
49%, usage of chemical inputs was reduced by 
56%-73%, while average yields were 11% higher. 

	◗ crop diversity in APCNF farms increased from 
2.1 crops to 4 crops. 

	◗ APCNF farms demonstrate 88% higher dietary 
diversity. 

	◗ Led by women farmers, APCNF builds social 
capital for long term sustenance. 

Seeing the inspiring work in Andhra Pradesh, 
many States have approached RySS for technical 
support. Accordingly, RySS is supporting 
Madhya Pradesh, Rajasthan, Meghalaya and 
Odisha. RySS has also been declared as the 
National Support organization to provide 
support to other states for grounding natural 
farming. The work of the programme has also 
crossed borders as other countries and 
international entities want to adopt the APCNF 
model in their own areas.

Andhra Pradesh Community-managed 
Natural Farming at a glance. 
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