
More about Feed or Feedback

With the advent of agriculture, according to Professor A. Duncan Brown, author of Feed 
or Feedback - Agriculture, Population Dynamics and the State of the Planet, the dynamic 
relation between the human population and its food supply changed in such a way as to 
become ultimately self-destructive. How did this come about? 

Ecology
Brown starts with some fundamental ecology. In any ecosystem there is a finite limit to 
the total biomass that can be sustained. The primary determinants of that limit are the 
growth rates and the total biomass of green plants. For any one physical environment 
the proportions of plant and animal components in a mature system will remain roughly 
constant. Nutrient elements are cycled essentially within the system. 
Total animal biomass is limited ultimately by the biomass and growth rates of edible plants. 
In other words, the system is controlled by negative feedback in which consumption of 
plants at a rate faster than that of regrowth will lead to interrupted reproduction of animal 
species. 

A vicious circle
This situation changed with the advent of human agriculture. From that time onwards the 
interaction between the human population and its food supply moved from negative to 
positive feedback. Every time the human population increased beyond the point at which it 
could be supported ‘naturally’, the response was to produce more food and hence sustain a 
larger population which could, in turn, produce more food. 
Depending on how far it is able to proceed, such a process is potentially or actually self-
destructive - as stated in the 2nd ‘Law of Ecological Bloody-mindedness’. (?Any system in 
a state of positive feedback will destroy itself unless a limit is placed on the flow of energy 
through that system.?) This process is also known as a vicious circle. 

Farming techniques
In time, with improvement of farming techniques, the farm surplus increased, and a 
progressively increasing proportion of farm produce was consumed away from the farm. 
A number of essential nutrient elements, which are recycled within natural ecosystems 
and had been recycled by subsistence farmers, were now used in a way that is essentially 
irreversible. This, in turn, accelerated the rate at which fertilisers were used in agriculture. 
The element most obviously threatened by irreversible consumption is phosphorus. 
(Available statistics put the life expectancy of phosphate resources in a range of 85 - 190 
years. ?A long time in the perspective of politicians and captains of industry - but a very 
short time indeed in an historical context? says Brown.) 

Technology 
So, the rates of such processes, once natural but now managed, increased to levels at 
which natural cycling or natural maintenance was no longer possible. These changes were 
accompanied by an astonishing range of technical and technological achievements. In 
some ways those achievements might be included among the most ecologically dangerous 
components of human activity, not simply because of their direct environmental impact, but 
also because of the complacency and over-confidence that they generate. 



Global danger
Throughout all this the human population grew. Its present size (6 billion) is such that, apart 
from its many direct impacts on the natural environment, it cannot be supported without the 
expenditure of a great deal of energy for obtaining and moving nutrient elements within, 
and produce from, the global agricultural system. 
As a result, human impact on the natural environment reduced the number of both plant 
and animal species, thereby simplifying eco-systems, reducing resilience and increasing 
the vulnerability of those systems to a range of threats. And, of course, human activities 
have been directly responsible for widespread soil degradation and erosion, depletion and 
pollution of water supplies, and air pollution. 

Four types of problems
The environmental problems we have inflicted upon ourselves can roughly be classified into 
four types or groups, as long as we remember, says Brown, that the boundaries between 
them are fuzzy, that they all interact and that, as always, the classification oversimplifies. 

1. Group 1 comprises those conditions and processes that directly threaten human 
health. It is represented most obviously by poor sanitation and various forms of 
local or regional pollution. 

2. Group 2 also includes pollution, but on a global scale, in particular the 
accumulation in the atmosphere of the so-called greenhouse gases and those 
compounds that react with stratospheric ozone. The major impact of Group 2 is 
likely to be indirect through effects on climate and on the intensity of ultraviolet 
radiation reaching the Earth’s surface.

3. Group 3 amounts to the exhaustion of natural (mineral) resources.

4. Group 4 contains those processes that directly endanger our habitat. It includes 
both agriculture and the size and dynamics of the human p

opulation. 

One type endangers our habitat
Groups 1, 2 and 3 require different types of response from those applicable to Group 4. 
In a sense, the first three are symptoms of the fourth. Nevertheless they should be largely 
controllable through better management practices and improvements in technology. (If 
we can ever actually achieve these.) Environmental sceptics usually take examples from 
these groups to illustrate the importance of economic growth in dealing with environmental 
problems. Brown contends, however, that the dangerous effects of Group 4 cannot be 
eliminated through improvements in technology, although their impact might be mitigated 
by such means and by changes in ‘management’ practices. But the only purpose in trying 
to produce more food would, in his opinion, be to buy time to get the population under 
control. 

Fatal consequences
So the basic argument of Feed or Feedback is this: we have succeeded in producing a 
system that, by some criteria, has worked very well for a limited period but cannot be 
sustained. The positive feedback interaction between population and food supply, and 



the use of some essential nutrient elements in a way that, for all practical purposes, is 
irreversible, is leading us to a collapse. 
A positive feedback system will destroy itself, unless a limit is placed on the flow of energy 
through that system. There are no ‘ifs’ or ‘buts’ about that. 

The book
Feed or Feedback by A. Duncan Brown is divided into three parts. The first deals with the 
birth and subsequent evolution of agriculture, and its interaction with urban sanitation. Part 
two discusses major dimensions of human impact on the planet, an impact which could 
conceivably lead to human extinction. As stated above, this capacity is a direct consequence 
of the size of the human population and its technological sophistication, neither of which 
would have been possible without agriculture. Part three outlines some basic responses 
needed to avoid the most serious components of that impact and some barriers in the way of 
those responses. The most fundamental of those barriers is to be found in aspects of human 
behaviour. 
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