
The Real Cost of Food on our Plates.
 Modern industrialised agricultural practices are now used to grow much of our food. 
The introduction of the Green Revolution pioneered by Norman Borlaug (Nobel Peace 
Prize 1970 ) in the late 1950s and early 1960s helped feed the under-developed world at a 
time when the world population doubled, from 3 billion in 1960 to over 6 billion by 2000. 
This is thought to have saved the lives of over 1 billion people who otherwise would have 
died from starvation. 

The Green Revolution relies 
very heavily on the use of 
synthetic fertilisers and 
pesticides, and often 
regulated irrigation, although 
drought resistant varieties of 
both maize and wheat were 
produced, and plants were 
bred to allow for winter wheat 
crops. 

On the Indian subcontinent in 1961 using the new IR8 variety of rice the yield was 5 
tonnes/hectare, 5 times the previous yields. This was again doubled when synthetic 
fertiliser was used. The introduction of IR8 averted a mass famine.

However hunger is still endemic in many parts of the world, and the world population is still 
growing, albeit at a reduced rate. In 2019 the FAO warned that for the first time in 20 years 
the number of undernourished people in Africa and Southern Asia climbed from 398 to 422 

million, and the anticipated effects of climate change are such that for every 1oC increase 

in average global temperatures, rice and wheat yields are expected to decline by 6% and 
10% respectively. 

As developing countries become high input-energy food consumers (usually meat), and 
taking into account the impacts of climate change, it seems unlikely that the food output 
from present-day agriculture will be able to sustain an increasing world population. 



According to the CSIRO the world faced something like a 70% increase in food demand 
between 2010 and 2050. Food security will become a global issue.
Clearly there have been considerable benefits from the industrialisation of agriculture for 
mankind, but it has had its negative effects. Some these include:
✦ The production of synthetic fertilisers involves the production of nitrous oxide. This is 

subsequently used to produce nitric acid and nitrates, however the fugitive release of 
nitrous oxide is a very potent greenhouse gas (each tonne of nitrous oxide is 
equivalent to 310 tonnes of CO2.

✦ Only a very small amount of the nitrogen and phosphorus in fertilisers is actually 
used by the plants. The rest is absorbed into the soil and then into water courses and 
the ocean. In the soil, bacteria convert the nitrogen into nitrites which it has been 
suggested can be carcinogenic, although it is used as meat preservative (e.g. 
bacon), and so run off into drinking water sources may cause health problems. Most 
importantly, other organisms in the ecosystem can use the run-off nitrogen and 
phosphorus to grow, and hence major algal blooms are often associated with fertiliser 
run-off from agricultural applications. The Great Barrier Reef is also thought to suffer 
from the effects of agricultural fertiliser in this way.

The challenge to produce enough food will be greater over the 50 years from 2000-2050 
than in all of human history (Source CSIRO, 2009))



✦ Pesticide use, whether synthetic or “organic” has the potential to affect our health. 
Although the data is so far inconclusive there is always the risk that long term effects 
will materialise. 

✦ The continual ploughing of fields for rapid crop rotation also releases soil bound CO2 

into the atmosphere, as does the burning of crop residues.
✦ As is true for developing countries, there is a world wide increase in demand for 

animal products. This has led to massive land clearing for grazing, both in Australia 
and overseas - including in the Amazon basin - and a larger proportion of arable land 
is now used to produce grains specifically for animal feed.

✦ The expectation that all foods should be available all year round, has meant that the 
processing, packaging and distribution of the foods to all parts of the country/world is 
a major component of transport-associated pollution.

✦ The social costs associated with the types of foods we produce and eat are varied. 
The consumption of sugar affects not only the environment but leads to chronic 
health issues such as cardiovascular disease and type 2 diabetes, yet sugar 
continues to be a major crop in Australia and feeds into the processed food markets.

Overall, food plays a significant part in how we impact the environment. Despite it being 
only a moderate part of our overall expenditure.
As well as agricultural practices used in production, the processing, packaging, transport, 
storage, refrigeration and waste disposal means that food is responsible for around 30% of 
our ecological footprint.



The Energy Costs Associated with Food Production.
The USDA has calculated that, whereas in 1910 in the USA, every calorie of food required 
the energy input of 1.4 calories, by 1950 that had grown to 10 calories of input and today 
is now over 12 input calories (Garaza, 2015). 
Much of this is embedded energy because of the machinery now used in the production, 
harvesting and transport of food products, but there is also a considerable component of 
synthetic chemical production for pesticides, herbicides and synthetic fertilisers. 
Although some farmers crop rotate using naturally nitrogen fixing crops such as peas, to 
fertilise their fields, intensive farming needs to keep all fields in production all the time and 
so uses synthetic fertilisers.

There is growing concern about the use of chemicals in agriculture and their possible 
negative health effects as well as their effects on the environment. 
While there is considerable controversy around exactly what those effects are, there is 
circumstantial evidence indicating that we may wish be cautious and avoid where possible 
the consumption of food and food products that have been grown and produced with the 
assistance of pesticides and other additives. ( For more on this debate you may wish to 
read Loughnan, D.  2012 , and the opposing view from Francis, 2019 )

While clearly modern industrialised agricultural practices have allowed large quantities of 
food to be produced to prevent mass starvation as the world’s population has increased 
dramatically, there is a question as to the sustainability of present agricultural trends. 
The United Nations Food and Agricultural Organisation (FAO) is struggling with the 
question of sustainable food systems and a number of reports and forums dealing with this 
issue have been published or are under consideration ( FAO 2018, One Planet Network 
2017 )

However, while the global community wrestles with these problems there are community 
organisations that are looking to create local food production systems that are sustainable 
on a small scale. These include Community gardens, farmers markets Community 
Supported Agriculture (CSA) projects, food hubs and food co-operatives. 

As people ask for food options that are consistent with their environmental 

concerns, these initiatives will grow.


