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Development of a System Dynamics Model
for Japan’s Long-term Economic and Social Outlook

By Hiroshi NOMURA, Tadashi GONDA, Yota YAMAMOTO and Senri TAKAHASHI

Abstract

This paper reports the results of a quantitative analysis using a system dynamics model to
assess the potential impact of factors such as demographic changes, global warming on Japan’s
economy and society, projecting trends up to around 2100.

A key feature of the analysis is that it provides simulations based on changes in tens of
thousands of variables. The estimations suggest that Japan's total population around 2100 will
range from a maximum of about 130 million to a minimum of about 40 million, compared to a
current population of 120 million. Meanwhile, Japan's GDP will range from a maximum of about
$20 trillion to a minimum of $3.0 trillion, compared to the current $4.4 trillion. Further, setting
Japan's current level of well-being to 1, the level in 2100 will range from a maximum of about
4.0 to a minimum of about 0.2.

The analysis suggests that the distribution of income to younger generations and immigra-
tion policies would have a particularly substantial impact on demographic trends. Further, early
expansion of renewable energies and domestic production of materials would have a particularly

notable impact on progress in decarbonization efforts.
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