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Von Foerster showed that between 1 and 

1958 CE the world's population (N) dynamics 

can be described in an extremely accurate 

way with an astonishingly simple equation:

where Nt is the world population at time t, and C and t0 are constants, with 

t0 corresponding to an absolute limit ("singularity" point) at which N would 

become infinite.
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Parameter t0 was estimated by von Foerster and 

his colleagues as 2026.87, which corresponds 

to November 13, 2026; this made it possible for 

them to supply their article with a public-

relations masterpiece title:

"Doomsday: 

Friday, 13 November, 

A.D. 2026"



What is especially important for us is that, as was the case with

equation (1) above, the denominator’s exponent (0.99) turned out 

to be only negligibly different from 1, and as has been shown by 

von Hoerner (1975) and Kapitza (1992, 1999), it can be written 

more succinctly as 
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The overall correlation between the curve generated by von Foerster's equation and the 

most detailed series of empirical estimates looks as follows:

The formal characteristics are as follows: 

R = 0.998; R2 = 0.996; p = 9.4 × 10-17 ≈ 1 × 10-16.

Thus, von Foerster's equation accounts for an astonishing 99.6% of all the macrovariation in world population, from 1000 CE 

through 1970, as estimated by McEvedy and Jones (1978) and the U.S. Bureau of the Census (2006).

Note also that the empirical estimates of world population find themselves aligned in an extremely neat way along the 

hyperbolic curve, which convincingly justifies the designation of the pre-1970s world population growth pattern as "hyperbolic".
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Thus, our analysis appears to indicate the 

existence of sufficiently rigorous global 

macroevolutionary regularities (describing the 

evolution of complexity on our planet for a few 

billion of years), which can be surprisingly 

accurately described by extremely simple 

mathematical functions. 



At the same time this analysis suggests that in 

the region of the singularity point there is no 

reason, after Kurzweil, to expect an 

unprecedented (many orders of magnitude) 

acceleration of the rates of technological 

development. 



There are more grounds for interpreting 

this point as an indication of an inflection 

point, after which the pace of global 

evolution will begin to slow down 

systematically in the long term.
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Alexey Fomin draws attention to the regularity 

discovered by Sergey Kapitsa (1996) - during the 

social phase of Big History, the population of the 

Earth between each pair of biospheric revolutions 

increased by approximately the same number of 

times (according to Fomin's calculations, 

somewhere around 2.8).













• As one can see, in the description of seven out of eight 
“biospheric” revolutions identified by Panov, he explicitly 
mentions major technological breakthroughs associated with 
them. The same is more or less true with respect to the Modis 
– Kurzweil series (Modis 2002, 2003; Kurzweil 2005). 

• Thus, for the both series with respect to the period after 40,000 
BCE canonical milestones / complexity jumps / global phase 
transitions / biospheric revolutions corresponded very strongly 
to major technological breakthroughs – thus, for both series, 
for the social phase the growth rate of planetary complexity 
reflects to a very large extent the macro technological growth 
rate.  
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• For example, Michael Kremer describes the following reasons why he 

expects a high correlation between the demographic and technological 

dynamics:  

• the “high population spurs technological change because it increases the 

number of potential inventors… All else equal, each person's chance of 

inventing something is independent of population. Thus, in a larger 

population there will be proportionally more people lucky or smart enough 

to come up with new ideas" (Kremer 1993: 685); thus, "the growth rate of 

technology is proportional to total population" (Kremer 1993: 682).
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• Thus, already the theory developed by Taagepera, 

Kremer, Podlazov, and Tsirel would allow to expect 

that for the human part of the Big History we should 

find a rather high correlation between the size of the 

world population and the global evolutionary 

macrodevelopment rate. 

• However, I am sure that Taagepera, Kremer, 

Podlazov, and Tsirel themselves will be a bit 

surprised to see that their theoretical expectation 

finds such a strong support (r = 0.997, p < 0.001) for 

a test employing an apparently rather imperfect 

proxy of the global technological growth rate







• Note that we still obtain rather similar results when we use estimates 
developed more directly to measure the global technological growth 
rate. Grinin et al. (2020) attempt to estimate specifically the dynamics 
of the global technological growth rate by identifying the main phase 
transitions in the specifically technological macrodevelopment (see 
also Grinin 2006). This series of specific estimates of the global 
technological growth rates demonstrates a comparably high 
correlation with the world population size (r = 0.992, p < 0.001), 
especially for the period since the start of more reliable estimates of 
both the world population and global technological growth rates and 
till the beginning of the systematic decline of the world population 
growth rates 







• So, our calculations suggest that the fact that the RATES of growth of 

global complexity in the Panov series (dn/dt) and the population of the 

Earth (N) until the beginning of the 1970s grew according to the same law 

(xt = C / 2027-t) is by no means an accident, but a manifestation of a fairly 

deep pattern.

• Thus, at the social phase of the universal and global history, the 

hyperbolic growth in the rate of increase in global complexity, the 

hyperbolic increase in the global rate of technological development and 

the hyperbolic growth of the population of the Earth turn out to be closely 

related aspects of a single process. 

• This, by the way, makes one expect that the global demographic transition 

and the cessation of the hyperbolic growth of the Earth's population will 

be accompanied by a radical change in the patterns of the growth of 

global complexity and technological development, which naturally move 

more and more from the hyperbolic to a fundamentally different model, 

which is still waiting to be investigated.
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Сингулярность Панова – Дьяконова

alpha =  2,67

t* = 2004 г. н.э. 
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