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            Abstract
The origins of religion and of complex societies represent evolutionary puzzles1,2,3,4,5,6,7,8. The ‘moralizing gods’ hypothesis offers a solution to both puzzles by proposing that belief in morally concerned supernatural agents culturally evolved to facilitate cooperation among strangers in large-scale societies9,10,11,12,13. Although previous research has suggested an association between the presence of moralizing gods and social complexity3,6,7,9,10,11,12,13,14,15,16,17,18, the relationship between the two is disputed9,10,11,12,13,19,20,21,22,23,24, and attempts to establish causality have been hampered by limitations in the availability of detailed global longitudinal data. To overcome these limitations, here we systematically coded records from 414 societies that span the past 10,000 years from 30 regions around the world, using 51 measures of social complexity and 4 measures of supernatural enforcement of morality. Our analyses not only confirm the association between moralizing gods and social complexity, but also reveal that moralizing gods follow—rather than precede—large increases in social complexity. Contrary to previous predictions9,12,16,18, powerful moralizing ‘big gods’ and prosocial supernatural punishment tend to appear only after the emergence of ‘megasocieties’ with populations of more than around one million people. Moralizing gods are not a prerequisite for the evolution of social complexity, but they may help to sustain and expand complex multi-ethnic empires after they have become established. By contrast, rituals that facilitate the standardization of religious traditions across large populations25,26 generally precede the appearance of moralizing gods. This suggests that ritual practices were more important than the particular content of religious belief to the initial rise of social complexity.
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                    Fig. 1: Locations of the 30 sampled regions on the world map, labelled according to precolonial evidence of moralizing gods.[image: ]


Fig. 2: Social complexity before and after the appearance of moralizing gods.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Social complexity time series for individual regions.
The 12 regions for which social complexity data are available both before and after the appearance of moralizing gods are shown. Vertical bands represent the period in which the first evidence of moralizing gods (red) and doctrinal rituals (blue) appeared. Grey shading represents 95% confidence intervals based on a PCA using multiple imputation8.

Source data



Extended Data Fig. 2 Full time series showing mean social complexity over time before and after the appearance of moralizing gods.
n = 12 regions with data before and after the appearance of moralizing gods. Social complexity has been scaled so that the society with the highest social complexity (Qing Dynasty, China, around ad 1900) has a value of 1 and the society with the lowest social complexity (Early Woodland, Illinois, USA, around 400 bc) has a value of 0. Vertical bands represent the period in which moralizing gods and doctrinal rituals first appeared. All errors represent 95% confidence intervals, with the exception of the vertical bar for moralizing gods, which represents the mean duration of the polity in which moralizing gods appeared (because times are normalized to the time of first evidence of moralizing gods, and there is thus no variance in this parameter). Lack of confidence intervals indicates data from only a single region. This figure is identical to Fig. 2a, except that it also includes all available data before and after moralizing gods, rather than being restricted to a window of 2,000 years before and after.

Source data



Extended Data Fig. 3 Social complexity before and after the appearance of MHG.
This is a version of Fig. 2 in which analyses are restricted to only MHG, rather than the broader definition of moralizing gods used in Fig. 2 and elsewhere (which includes BSP as well as MHG). a, Time series showing the mean social complexity over time for 2,000 years before and after the appearance of MHG. n = 10 regions with social complexity data for before and after moralizing high gods. Social complexity has been scaled so that the society with the highest social complexity (Qing Dynasty, China, around ad 1900) has a value of 1 and the society with the lowest social complexity (Early Woodland, Illinois, USA, around 400 bc) has a value of 0. Vertical bands represent the period in which MHG and doctrinal rituals first appeared. All errors represent 95% confidence intervals, with the exception of the vertical bar for MHG, which represents the mean duration of the polity in which MHG appeared (because times are normalized to the time of first evidence of MHG and there is therefore no variance in this parameter). b, Histogram of differences in rates of change in social complexity after minus before the appearance of MHG (n = 158 time windows from the 10 regions). The y axis represents the number of time windows out of 158.

Source data



Extended Data Table 1 Timing and rates of change in social complexity before and after the earliest precolonial evidence of moralizing godsFull size table


Extended Data Table 2 Logistic regression results predicting moralizing godsFull size table


Extended Data Table 3 Analyses with doctrinal rituals instead of moralizing gods as the dependent variableFull size table


Extended Data Table 4 Robustness analyses modifying modelling assumptions of the analysesFull size table


Extended Data Table 5 List of the 51 social complexity variables analysedFull size table
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