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beneficial social change can be best achieved when the relevant behaviour and institutions
remain correlated.
1. Introduction
There is broad agreement that global crises such as climate change and pandemic response will require
society to change. Therefore, a robust science of social change is needed. It has recently been suggested
that the study of collective behaviour should be considered a crisis discipline [1]. Recent research,
including the study of social tipping points [2], their impact on policy efficacy [3,4], and the feedbacks
between policy and preferences [5], suggests a science of social change may be possible. But what
constitutes social change? At a minimum, we suggest that social change must include both change in
individual behaviours and change in institutions. Here, we study a model of social change that
couples behavioural change with policy evolution.

The most difficult societal problems require both widespread change in individual behaviour and
institutional change. But individual behaviour and group-level institutions are mutually
interdependent, making solutions difficult to describe and achieve. On the one hand, large-scale
behavioural change is slow or unpredictable unless supported by group-level institutions and policy.
On the other hand, policy changes often follow from broad changes in individual preferences, beliefs
or behaviour (e.g. gay marriage, civil rights). For example, no serious proposals for addressing climate
change rely on the spread of voluntary individual behaviour alone; institutional support such as
requirements and enforcement are clearly required. Yet without widespread individual support for
climate policy, nations are unlikely to make institutional and structural change. This reciprocal
causation makes addressing major societal goals particularly challenging because there the two most
common approaches focus on only one aspect of the system. A policy-first approach uses a top-down
change in institutions to affect large-scale behavioural change, for example by requiring and enforcing
a behaviour (e.g. speeding fines, tax incentives, smoking bans). Alternatively a behaviour-first
approach seeks to encourage voluntary behavioural change through bottom-up mechanisms such as
unenforced behavioural standards (e.g. social distancing guidelines, voluntary participation in
environmental programmes, and public service announcements generally). Both approaches have
benefits and drawbacks.

Policy analysis is complex and policy outcomes are heavily determined by contextual factors. Policy



A policy-first approach promotes a given behaviour via a change in institutions such as laws, rules or
other formal group-level procedures. These institutional changes may simply be rules promoting or
requiring behaviour, or they may entail behavioural support or enforcement. A policy approach can
achieve rapid and large-scale behavioural change by altering the choices faced by an entire group. The
scale and strength of the policy can determine the scale of adoption of the target behaviour to a great
extent. However, incentives can undermine intrinsic motivation for the behaviour [23–25]. Moreover,
behavioural requirements can be perceived as coercive even when they result from collective





shared identity and intention to resolve a common goal: when cooperation is not a problem. So,
the cooperation-institutions issue is a chicken-and-egg question; to understand one, we must
understand both.

To help consider how policy and behaviour can produce beneficial societal outcomes, we ask how
behaviour and institutions interact in a group-structured population. We develop a model of the
coupled diffusion of individual behaviour and group-level institutions using a novel approach that
combines epidemiological (e.g. [55]) and evolutionary approaches (e.g. [50]). We are interested in a
group-beneficial behaviour, such as a cooperative or pro-social behaviour which will tend to dissipate
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Our model has the potential to shed light on a set of social processes that may be very influential in
social evolution. If the dynamics that we demonstrate here are as prevalent as they appear, the
implications of this study are deep and far-reaching. Moreover, our model provides important insights
on the efficacy of approaches for addressing global challenges such as climate change. It provides a
novel framework to study intervention regardless of the social scales at which actors operate.

Data accessibility. Model simulation code is available in C++ at https://github.com/LaurentHebert/group-cultural-
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