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The Ecological Logic of Fertility Evolution and the Long-term Trends of
Population Growth

DING Jinhong, GENG Wenjun, MAO Renjun, CHENG Chen
(Institute of Population Research, East China Normal University, Shanghai 200241, China)

Abstract; The long-term process of population growth always makes confusion and leads to debate.
Instead of explaining the short-term population change with specific socio-economic factors, the
authors take human population as the ordinary one in the eco-system and construct a new population
growth model which aims at researching the general pattern of fertility transition and exploring the
trend of population growth in the long run. Within the Eco-P model, population growth is led by the
replacement fertility endogenously and checked by the capacity exogenously. The population has
undergone or undergoing the first or second round of fertility transition since the industrial
revolution. The fertility evolution patterns of the world can be aggregated into four; Europe and
America, Asia-Africa-Latin America, Sub-Saharan Africa, and East Asia. Under the promotion of
family planning policy, China has experienced two fertility rate changes in just 30 years. Extreme
replacement fertility is the long—term goal of fertility evolution, but which have been fallen below
this replacement level by some countries. This may become a common experience across countries,
which would indicated that an increasingly explicit constraint on population capacity. Driven by the

growth momentum, populations of the world and some major countries are about to break through the
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capacity and to reach the maximum, thereafter the population will go back to the capacity by
shrinking negative growth rate, while the fertility rate will return to the modern replacement TFR as
well. According to the trends, the authors simulate that the world population will decrease to the
sustainable capacity of about 6.5 billion while China population will decrease to 1.2 billion. We
designed a new index population momentum coefficient ( PMC) as the ratio of TFR to real-time
replacement TFR, actually the ratio of birth rate to death rate. Functionally comparable to the
commonly used population momentum factor, PMC shows much more convenience and data
availability.

Keywords: fertility evolution; replacement fertility; population capacity; ecological logic;

population momentum
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