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INTRODUCTION 

From soil sensors to smallholder subsidies, sustainable 

agriculture is less a single fix than a thousand small 

recalibrations, and Aerosphere’s takes a hard look at what's 

actually working 

Farming has been unsustainable in most of its 

history, but it has to be. Crop rotation, fallow and mixed 

livestock grazing were not principles but a means of survival 

for a farmer who had run out of land to farm. The 

industrialization of agriculture in the 20th century, with the 

use of synthetic fertilizers, monocultures and intensive 

agriculture, was when farming began to be able to 

outcompete the land to produce its own food. So sustainable 

farming isn't so new a concept. It is more a memory that has 

been regained, a new learning about agriculture that it had 

forgotten on the quest for yield. If the organic matter content 

of the soil is reduced, increased fertilization is required to 

achieve the same output – sustainability is not a luxury, it's 

a protection of the assets. 
 

Why the Old Model Is Running Out of Road 

The Green Revolution of the 1960s was a response to a real 

and critical need: it was designed to meet the demand of a 

fast-growing world population by increasing yields by using 

chemical fertilizers, pesticides and high-yield crop varieties. 

However, there was a bill to pay for that success. UN 

estimates suggest that about one third of arable land has been 

lost due to years of heavy cultivation and chemical use. 

Water table levels in groundwater aquifers built up over 

thousands of years are being depleted in just a few decades. 

Though monocultures are simple to plant and harvest, they 

can destroy an entire region's crop in one night by wiping 

out the entire crop with one pest or disease. The easy-to-miss 

message is this isn't just an environmental story, it's an 

economic one. Loss of organic matter in soil requires 

increased application of fertilizers to obtain the same crop 

yield, increasing fertilizer cost for farmers who may be 

operating on thin margins. In this light sustainability is not a 

luxury constraint imposed on farming from the outside. 

Actually, it is more of a buffer when assets are depleted. 
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What Sustainable Farming Actually Looks 

Like 

The term gets used quite loosely, and it's 

important to be specific. If you're already 

making decisions next season on what to seed, 

here are some practices that have taken center 

stage in two decades, according to Agrospheres 

readers. 
 

Use of cover crops and minimum tillage. By 

planting in between main crop seasons with 

crops such as clover or rye, soil will not be 

eroded and will help replenish organic matter, 

and with less disturbance of the soil, its 

microbial system will remain intact. Adopting 

no-till often results in better water holding 

capacity due to healthier soil, which can be 

reported by farmers who used the method. 
 

Crop rotation and polyculture. Alternation or 

interplanting different species will help break 

the life cycles of pests and diseases that thrive 

on monocultures, eliminating the need for 

chemical intervention. It also diversifies risk 

exposure; a poor year for one crop is not 

necessarily a poor year for the farm. 
 

Integrated pest management. Instead of 

relying on broad-spectrum pesticides, it 

involves using biological controls (such as 

beneficial insects), targeted control measures, 

and monitoring, and only resorting to those 

chemicals as a final measure. 
 

Precision agriculture. Interestingly, some of 

the most helpful tools in the fight for 

sustainable farming are the latest sensors and 

technology to measure soil conditions, satellite 

imagery and GPS software to direct application 

of water, fertilizer and pesticides to where and 

when these resources are actually needed, not 

everywhere in a field. 
 

Regenerative grazing and agroforestry. 

Incorporation of trees into farmland, or rotation 

of livestock between pasture areas to simulate 

natural grazing patterns, can restore soil carbon 

and provide additional diversity in farm 

products and farm marketing. 

All of these are magic bullets. This is 

why sustainable farming doesn't fit into a 

checklist, because they are combined and 

adapted to local soil, climate and markets. 
 

The Tension Nobody Loves Talking About 

The bad news is that sustainable practices 

generally result in lower yields per acre, at least 

in the short-term, than conventional intensive 

agriculture. In fact, a 2012 meta-analysis report, 

cited in Nature, found that the average yield of 

the organic systems was about 19% behind the 

conventional systems, but for some crops and 

more diversified systems, there was not a 

significant difference. That difference is a huge 

issue in a world with still to be fed nearly 10 

billion by mid-century. This is where much of 

the sustainable farming discussion starts to 

become reduced to "sustainable good, industrial 

bad. The more honest statement is there is a true 

balance between current yield and future food 

production potential, and reasonable 

individuals have made different choices 

regarding that balance, based on their 

respective concerns about food security or soil 

degradation in the future. One of the most 

promising strategies, such as precision 

agriculture, is not a solution to this trade-off, 

but an attempt to reduce or work around it: to 

try to achieve more sustainable farming 

methods without forcing farmers to settle for 

lower yields. It's also important to fight the 

notion that sustainability is just a "checkbox" 

issue. Many smallholders in developing 

countries turn to sustainable methods for a 

different reason: They cut costs on inputs, and 

protect themselves from the volatile weather 

that is growing more unpredictable as a result 

of climate change. At the very least, 

sustainability and self-interest go hand in hand 

in that regard, although the rhetoric of the 

movement sometimes implies otherwise. 
 

Who Bears the Cost of the Transition 

Transitioning to sustainable practices often 

involves investment in new technology, an 

adjustment period, and for some, a year or more  
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of reduced harvests while soil health is restored. 

That's usually something that can be covered by 

the big agribusinesses. Usually, smallholder 

farmers who are operating near the subsistence 

limit cannot, therefore the farming techniques 

are only important if they are accompanied by 

policy support subsidies, low interest loans, and 

extension work that can share know-how. 

Switching to a method that is successful on a 

research plot often isn't successful in practice, 

if the farmer looking at implementing the 

change doesn't have extra funds for a rough 

year. This is one reason sustainable farming is 

as much a policy and market design question as 

an agronomic one. Certification schemes, 

carbon credit programs, and consumer 

willingness to pay a premium for sustainably 

grown food all shape which practices actually 

spread beyond pilot projects and demonstration 

farms. 
 

A Slower, Sturdier Kind of Progress 

Sustainable farming won't be won with a single 

technological breakthrough. It's closer to a 

thousand small recalibrations: a bit less tillage 

here, a cover crop there, sensors that catch a 

water shortage before it becomes a crisis. What 

ties these threads together is a shift in the 

underlying question a farm asks itself. 

Industrial agriculture, at its most extreme, 

optimizes for this year's yield. Sustainable 

farming optimizes for the fiftieth year's yield 

too. That's a harder thing to measure, harder to 

subsidize, and harder to sell in a quarterly 

earnings report. But it's also, arguably, the only 

kind of farming that has a future built into its 

definition. 

 


