






 Box 3 | Responsibility for action

All known human cultures have the concept that an individual is responsible to society for their actions. This in turn rests 
on a concept of volition: individuals control their own actions, and their conscious knowledge of what they are doing 
should allow them to choose between right and wrong actions. Thus, in systems based on Roman Law, committing a 
crime generally requires both a physical action (actus reus) and the conscious experience of performing the action  
(mens rea). Views on the psychology of intention and action are thus engrained in the language that is used to discuss 
morality and responsibility.

However, the links between conscious intention, physical action and responsibility are both problematic and highly 
important. Intention without action is sometimes sufficient for responsibility and sometimes not. For example, it is widely 
held that thought alone is not a crime. Someone who wants to hit another person but holds back at the last moment has 
not acted and therefore cannot be responsible. In other situations, preparation that is relevant to an action can be 
thought sufficient for responsibility, even if the planned action is prevented. Recent terrorism trials provide a topical 
example. Equally, action without intention is sometimes judged sufficient for responsibility and sometimes not. A person 
may be judged not guilty of an action that they clearly committed if they were not consciously aware of their actions, 
such as in sleepwalking assault. Although neuroscientific descriptions of the brain circuits that generate action and 
conscious awareness can contribute an evidence-based theory of responsibility, it is unclear whether they can capture all 
the nuances of our social and legal concepts of responsibility.

This Review has resisted the traditional, philosophical idea that conscious thoughts cause voluntary actions, in favour of 
a neuroscientific model of decisions about action in relatively unconstrained situations. How might this model relate to 
responsibility? The initial ‘whether decision’, based on reasons and motivations for action, and the final check before 
action are both highly relevant to responsibility. By contrast, decisions regarding how and when an action is performed are 
less crucial. Responsibility might depend on the reason that triggered a neural process culminating in action, and on 
whether a final check should have stopped the action. Interestingly, both decisions have a strong normative element: 
although a person’s brain decides the actions that they carry out, culture and education teach people what are acceptable 
reasons for action, what are not, and when a final predictive check should recommend withholding action. Culture and 
education therefore represent powerful learning signals for the brain’s cognitive–motor circuits. A neuroscientific 
approach to responsibility may depend not only on the neural processes that underlie volition, but also on the brain 
systems that give an individual the general cognitive capacity to understand how society constrains volition, and how to 
adapt appropriately to those constraints. A basic level of functioning of the social brain, as well as the cognitive–motor 
brain, is essential for our conventional concept of responsibility for action.

Conclusions and future directions
Voluntary action is one of the most characteristic fea-
tures of the human brain. Modern neuroscience rejects 
the traditional dualist view of volition as a causal chain 
from the conscious mind or ‘soul’ to the brain and body. 
Rather, volition involves brain networks making a series 
of complex, open decisions between alternative actions. 
The preSMA is a key node in the network of areas that 
contribute to these decisions. Future investigations 
should focus on decisions to inhibit voluntary action, 
and the contribution of predictive monitoring; these 
decisions involve a medial prefrontal area, anterior to 
the classical preSMA.

One reason for the neurosciences’ lasting fascination 
with volition is the central role of conscious experience in 
voluntary action. This is now being studied systematically 
as an important brain datum, whereas in the heyday of 
behaviourism it was dismissed as a mere illusion. Future 

neuroscientific work could benefit from the development 
of rigorous approaches to the phenomenology of action, 
including better measurements of conscious experience.

Neuroscientists study systems by the classic engineer-
ing principle of intervening to control inputs and then 
measuring outputs. Only a few special situations, such as 
neurosurgical exploration and brain–computer interfac-
ing, allow interventive control of the human voluntary 
motor system. Well-designed scientific studies that use 
these situations could provide new insights into the 
volitional brain.

Finally, modern neuroscience is shifting towards a 
view of voluntary action being based on specific brain 
processes, rather than being a transcendental feature of 
human nature. This will have important ethical impli-
cations for the interactions between brain science and 
wider society, and will inform discussion at the societal 
level about individual responsibility (BOX 3).
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