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For more than two centuries, a persistent theme in discussions of development has been the race 

between population and food production, framed by Malthus’ contention that human populations 

grow exponentially while agriculture can only grow linearly. Critiques of Malthusianism have 

been many, but it retains a strong hold on development thinking. One aspect of this persistence is 

the nearly-universal measurement of growth rates in percentages rather than absolute numbers, 

which makes sense if population (or food) is increasing exponentially, but not if its growth is 

linear. 

We analyzed the data on global population and food production since 1961 to see whether their 

actual pattern of growth has been exponential, linear, or something else. We looked at both 

global totals and subsets of the data (e.g. continents and individual large countries; total 

kilocalories and protein; individual crops such as rice, wheat and maize). We tested whether 

percentage growth rates have been constant, as required for the exponential, or continuously 

decreasing, as required for straight-line increase. 

We found clear results for both food and population across the global totals and most of the 

subsets of the data. The patterns of growth have been strongly linear, not exponential. Thus the 

food/population ratio (e.g. calories/person) has steadily increased. Coefficients of determination 

for the linear model (r2 values) are above 0.99 for the global totals and above 0.90 for most 

subsets, and the percentage growth rates have consistently decreased over the 55 years of the 

data.  

There are at least two important implications of our findings: 

a) We should not be expressing the growth of either food or population in percentages, since 

today’s percentage growth rate is neither representative of the situation in the past nor a good 

predictor of the future. This applies, for example, to the recent concern that the (percentage) 

growth rate of global food production is decreasing. 

b) We need to ask why ¾ of a billion of the earth’s people continue to be malnourished, 

despite the steady increase in the amount of food/person that the planet produces.


