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Abstract
The libertarian attribute of Thaler and Sunstein’s nudge theory (Nudge: improving 
decisions about health, wealth, and happiness. Yale University Press, New Haven, 
2008) is one of the most important features for its candidature as a new model for 
public policy-making. It relies on the reversibility of choices made under the influ-
ence of nudging. Since the mind is articulated into two systems, the choice taken by 
System 1 is always reversible because it can be overridden by the deliberative and 
corrective role of System 2. This article does not aim to criticise the whole theory of 
nudge and neither to assess its practical efficacy as a policy-making tool. Rather it 
intends to show that there are doubts that the specific claim of reversibility is correct 
for a subset of nudges called “System 1 nudges” (Sunstein in The ethics of influ-
ence, Cambridge University Press, Cambridge, 2016). And that therefore, in this 
case, the libertarian claim seems little justified. The thrust of my argument contests 
the truth of the main pillar of the libertarian claim, namely the dual-process theory 
of mind. I will show that even the minimal version of dual reasoning, namely the 
Type 1 and Type 2 processes proposed by Evans and Stanovich (Perspect Psychol 
Sci 8(3):223–241, 2013), is weakened by psychological and neural data.

Keywords  Nudge · Duality of mind · Decoupling · Autonomy · Incubation · Default 
mode network · Public policy · Libertarian paternalism

1 � Introduction: The demanding pretence of reversibility

The publication of Nudge by Thaler and Sunstein (2008) has given rise in the last 
few years to an interesting debate on the role of behavioural sciences in govern-
ment and in public policymaking. On the one hand, most have agreed that public 
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policy-making needs a better understanding of the human mind and decision-mak-
ing in order to achieve policy goals. However, on the other, a sceptical minority has 
underlined the illiberal danger of manipulation contained in the measures outlined 
in Nudge and, in general, in the behavioural approach to policy-making. Thaler and 
Sunstein subsequently contested the charge of manipulation and tried to prove the 
libertarian attribute of their paternalism (Thaler 2015; Sunstein 2016).

The present article does not aim to criticise the whole theory of nudge and neither 
to assess its practical efficacy as a policy-making tool.1 In the present article I will 
try to assess only the claim made by Thaler and Sunstein regarding some aspects of 
the libertarian attribute of nudge theory. Broadly speaking their claim relies on the 
reversibility of choice made under the influence of nudging. In particular, they focus 
on System 1 nudges (Sunstein 2016) that exploit automatic, unconscious decisions 
based on psychological mechanisms, such as inertia, status quo, framing, time dis-
counting, loss aversion, and priming, and so on, as the default states and on the abil-
ity to overcome them through the deliberative attitude of the human mind.

An intervention is classified as a nudge when it is not a coercive measure, when 
it retains freedom of choice, is based on automatic and reflex responses, does not 
involve methods of direct persuasion, does not significantly alter economic incen-
tives, and when it revises the context of choice in line with the discoveries of 
behavioural economics (Thaler and Sunstein 2008; Oliver 2013). What Thaler and 
Sunstein proposed is a form of libertarian paternalism that has a dual valence. As 
paternalism, it aims to make up for citizens’ irrational and self-harming tendencies 
by “gently nudging them” to decide rationally for their own good. As libertarian 
it aims to give the last word to the outcome of the conscious and deliberative pro-
cesses of the individual citizen who can always choose to resist the nudge.

Some crucial questions emerge from this particular theory. First, what rationality 
model is used by “nudgers” to intervene in the choices made by citizens? Second, 
which is the ideal phase of the citizens’ decision-making process to intervene in? 
Namely, what sort of paternalism should be adopted, and what would be the conse-
quences for the libertarian tenet? This article will focus only on the second question 
(while the first is analysed in Viale, forthcoming). In the following pages I will ana-
lyse the grounds for the justification of the libertarian tenet. I will do so by expand-
ing the neurocognitive model underpinning the libertarian claim of nudge theory.

First, nudge theory is not a compact theory but rather a set of different tools and 
aims (Sunstein 2016, pp. 26–7): default options, feedback, warnings, reminders, 
simplification, priming, uses of social norms, public recognition, pre-commitment 

1  The article is not about the practical success of nudges. On the contrary, some of the most success-
ful nudges, like the default options for organ donation in Austria (98% of donors in opt-out condition) 
versus Germany (10% of donors in opt-in condition), are nevertheless subject to critique in terms of the 
nonreversibility and non-libertarian features of their default options. The same can be said of success-
ful nudges based on priming, framing, loss aversion and time discounting. Instead, this paper offers a 
theoretical argumentation, based on empirical evidence about the possibility of reversibility, against the 
alleged libertarian attribute of System 1 nudges.
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strategies, framing and timing, all of which aim to neutralise errors, map future wel-
fare and structure complexity. In any case there are at least two big inclusive catego-
ries of nudges: those that exploit automatic unaware decisions based on psychologi-
cal mechanisms and biases such as inertia, status quo, framing, time discounting, 
loss aversion, priming and so on2; those that increase autonomous and aware deci-
sion-making and deliberation. Following the same lines, Sunstein (2016) distin-
guishes System 1 nudges from System 2 nudges.

Second, there are various levels of possible behavioural intervention in citizen 
choice that are characteristic of paternalism. In the first place, we need to understand 
whether or not any kind of paternalism can be completely libertarian. Thaler and 
Sunstein hold that every choice architecture must allow the individual to make a 
conscious decision to accept or reject the proposed nudge. At any rate the attribution 
of libertarian to paternalism alters depending on what stage of the decisionmaking 
process it is applied to. We can identify three key stages by working backwards, 
from the downstream end back upstream.

At the furthest point downstream we have the choice architecture of a state of 
wellbeing. This set of interventions could be called hedonic paternalism. The 
most important tool of nudge theory is the default state.3 Various criticisms can 
be put forward to contest the non-libertarian dimension of this paternalism, or in 
other words the tendency of nudgers to turn into preachers and technocrats of rea-
son. For example, being subject to weakness of will and the status quo bias, citi-
zens, in some countries like France, are automatically enrolled by default as organ 
donors, although they can consciously decide to “opt out”. It has been shown that 

2  These System 1 psychological mechanisms operate behind the back of the person involved without 
appealing to his conscious awareness. Inertia, status quo and procrastination rely on the weakness of 
will in taking decisions and in analysing and solving new problems; time discounting, myopia and carpe 
diem drive the individual to devaluate the future compared to the present; loss aversion and related feel-
ings of regret prevent the individual from a balanced rational analysis of risks; framing acts in changing 
the risk propensity ceteris paribus with the constant content of the pay-offs. Priming is a controversial 
subject. As is well known, in early 2012, Doyen and colleagues published a failure to replicate a promi-
nent study by John Bargh on the priming effect that was featured in Daniel Kahneman’s book Thinking 
Fast and Slow (2011). In the book there are many Kahneman’s citations of research on “priming”, in 
which the memory of something can unconsciously influence a person’s behaviour going forward. A few 
months later, Daniel Kahneman distanced himself from Bargh’s research in an open email addressed to 
John Bargh. In any case perceptual and conceptual priming are a powerful tool for nudge theory. For 
example, Friis et  al. recently published a study, “Comparison of three nudge interventions (priming, 
default option, and perceived variety) to promote vegetable consumption in a self-service buffet setting” 
(2017), that tested and compared three nudges in promoting vegetable consumption among test persons 
in a food lab-based experiment. Since priming nudges are based mainly on automaticity, they are consid-
ered System 1 nudges. If a prime, for example a trait description, has been frequently or recently used, 
it can be automatically used to interpret someone’s behaviour. An individual is unaware of this, and this 
may lead to behaviour that may not agree with his/her personal beliefs. Therefore priming is contrary to 
autonomy and conscious deliberation. It is another example of non-libertarian nudge.
3  The default state should not be confused with other choice architectures, such as the placement of 
foods in supermarkets. Default options are introduced by an authority (governments or business manag-
ers) and are effective if individuals do nothing to change them. A choice architecture, such as placing 
healthy food on the most visible shelves in the supermarket to attract the customer’s attention, is effective 
if its saliency drives the active choice of the customer.
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this method leads to a considerable increase in the number of donations. Using 
the language of System 1 and System 2 (Sloman 1996; Kahneman 2011), the citi-
zen automatically finds herself in a default state, but she can use the analytical and 
reflective System 2 to evaluate and decide whether to accept this state. Nevertheless, 
the reversibility of the default state is difficult because of the System 1 tendency 
towards inertia, procrastination and status quo bias. It becomes hard to sustain the 
libertarian attribute when the nudge intervention is aimed primarily at exploiting our 
System 1 reasoning and the deliberative “opt out” clause becomes secondary and 
unpleasant. If, as Sen asserts (2009), no moral end and no question of justice can 
be founded on Machiavellian grounds, namely using a process that contradicts the 
principle itself, then it is legitimate to ask how much liberty of choice is protected 
by an approach based on non-deliberative automated processes. The possibility of 
deliberative choice exists in abstract terms, but the choice architecture is biased 
towards the maintenance of the default state due to the prevalence of our System 
1 over System 2.,45 A similar argument may be applied to other System 1 nudges, 
such as those exploiting framing effect, priming, time discounting, and loss aver-
sion. The prevalence of automaticity and unawareness in the actions driven by Sys-
tem 1 nudges makes them hard to reverse. The libertarian attribute presupposes the 
possibility of autonomous, aware deliberation. Any unaware, automatic, heterono-
mous choice may not be considered libertarian. Therefore the libertarian attribute of 
paternalism is justified if the System 1, unaware, automatic, heteronomous decision 
can be changed and overridden by an autonomous, conscious, System 2 deliberation. 
It is the mere fact of conscious, analytical deliberation to revert to the default state 
and to the other System 1 nudges that fit the libertarian attribute. It is not sufficient 
to substitute—impulsively, without conscious deliberation—a System 1 default or 
decision with another System 1 default or decision. Changes based on competitive 
elements mostly positioned within System 1 are not an example of autonomous, 
aware deliberation to reverse System 1 nudges. Therefore they cannot support the 
libertarian claim of nudge theory.

Conversely, and further upstream, there are System 2 nudges designed to rein-
force and empower the capacity for reasoning and judgement, thereby leading to 
the choice of what solution to adopt. In this case, we can talk of cognitive pater-
nalism. This paternalism seems libertarian given that it strengthens the individual’s 
deliberative capacity. For example, faced with a complex problem, a simplification 
is proposed by highlighting only the relevant variables and drawing attention to the 
underlying structure. Support for using a combination of lexicographical heuristics 
and satisficing is also a highly effective way of reducing the computational bur-
den when choosing between alternatives. Faced with the medium- and long-term 
effects of one’s own choices, the proposal to highlight and simulate the relationship 
between an individual’s choices and their effects on his wellbeing over the medium 

4  According to authors like Sudgen (2009), it is not possible for a deliberation to be free of reflex autom-
atisms or to be a pure expression of System 2.
5  Going with the default may also be the result of ignorance and a lack of knowledge of what the default 
is, or that it can be reversed. The lack of choice to reverse the default corresponds to a coercive situation.
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term is also another form of paternalism that is acceptable from a libertarian point 
of view. For example, asking someone who is taking out a loan to try and antici-
pate its effects on their objective financial solvency, when that person finds them-
selves having to pay increasing monthly instalments for the coming years, is cer-
tainly an acceptable paternalism in terms of deliberative freedom. So are proposals 
that increase environmental feedback on personal choices or that help by providing 
appropriate “warnings” to neutralise misunderstandings or errors in computational 
calculation. This type of paternalism should, however, also include the advice of 
bounded and adaptive rationality (Hertwig and Grüne-Yanoff forthcoming; Viale 
forthcoming). In many contexts, especially where there is uncertainty, it is better 
that nudges do not target an increase in pointless (in the sense of hopeless) compu-
tational skills when dealing with forecasting problems where the alternatives are not 
known and there is no possibility of estimating the relative probabilities. Better, in 
this case to encourage decisions based on simple, fast heuristics, some of which, but 
not all, are intuitively made (Gigerenzer et al. 1999; Gigerenzer 2015; Hertwig and 
Grüne-Yanoff, forthcoming; Viale forthcoming).

Lastly, upstream we have the most important paternalistic intervention that a gov-
ernment can make to improve the decision-making processes of its citizens: we can 
call this educational paternalism, namely the attempt “to give anyone who wants 
to catch fish a good fishing rod”. Behavioural economists do not believe much in 
economic education. They use a significant analogy that likens bias to optical illu-
sion. In the same way that you can’t see certain shapes in experiments using the 
ambiguous shapes of gestalt psychology, so it is not possible to avoid making certain 
mistakes in probabilistic and logical judgement. The use of education to strengthen 
metacognitive and “debiasing” skills is, to them, a hopeless task. As Richard Thaler 
affirmed in an interview to Michael Bond: “Our ability to de-bias people is quite 
limited” (Bond 2009, p. 1191). Hence the need for hedonic and cognitive paternal-
ism. Now, the problem of training in statistical thinking and logical reasoning, both 
of which are essential for economic and social decisions, has been examined in some 
past and recent studies (Fong et  al. 1986; Nisbett 2009; Gigerenzer 2014). These 
have ascertained whether it is possible to teach the statistics of natural frequencies, 
or the law of large numbers, and whether it is possible to reduce the propensity for 
confirmation bias in real-life-type settings. This type of training is very useful in 
risk situations. In those dominated by uncertainty, where the principle of optimality 
does not hold, it is better to teach some simple fast heuristics and to pay attention to 
how the problems are framed (Viale forthcoming; Hertwig and Grüne-Yanoff forth-
coming). In any case the behavioural economics representation of statistical and 
probabilistic human reasoning as deeply flawed is not true. On the contrary, many 
cognitive scientists conclude that people’s judgements are largely consistent with 
Bayesian reasoning (e.g., Chater et  al. 2006; Chater and Oaksford 2008; Edwards 
1968). Anderson’s (1990) rational analysis programme models both conscious pro-
cesses, such as causal inference and problem-solving and unconscious processes, 
such as memory and forgetting, as Bayesian inference (Schooler and Anderson 
1997). Similarly, in “Bayesian Models of Cognition”, Griffith et al. (2008) argued 
that both unconscious perceptual processes and high-level cognition are consistent 
with Bayesian models. As a final case, there is an influential Bayesian programme 
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in neuroscience that assumes a “Bayesian brain” (e.g., Friston 2010). Moreover, the 
mind’s statistical reasoning processes have evolved to operate on natural frequen-
cies and Bayesian computations are simpler to perform with natural frequencies than 
with probabilities. It is well known that if information is presented as the outcome 
of learning from experience, known as natural frequencies, and not as conditional 
probabilities, the proportion of people reasoning by Bayes’ rule increases consider-
ably (Gigerenzer and Hoffrage 1995). Statistics expressed in terms of natural fre-
quencies improve Bayesian inferences in decision-making (Gigerenzer and Hof-
frage 1995; Hoffrage et al. 2000). From this point of view nudge theory informed by 
behavioural economics offers a mistaken representation of human competences as 
being deeply biased as far as concerns Bayesian reasoning.

Nudge theory has two features. It is paternalist because it nudges people to make 
decisions that are in their own interest. It is libertarian because people are able 
to ignore the nudge and decide differently. In other words, the theory is paternal-
ist because it uses the System 1 of the mind to drive the individual automatically 
towards a choice that is good for him or her, and it is libertarian because it relies on 
the System 2 of the mind to consciously analyse and evaluate the choice with the 
possibility of opting out. According to Thaler and Sunstein, System 1 and 2 dichot-
omy is a necessary condition in order to claim the libertarian feature of nudge the-
ory. In most of their writings the defenders of nudge theory are strongly committed 
to a dual model of mind (Thaler and Sunstein 2008: pp. 19–22, 25, 42–44, Sunstein 
2013: pp. 42–47, 60–65, 83–86, 100–25, 151–155, 2014: pp. 26–34, 151–59, 2016: 
pp. 27–31, 89–96, 140–50; Thaler 2015: p. 103109). Moreover, they seem aware of 
the difficulties of reversing and overriding System 1 automatic decisions by using 
System 2 aware deliberations. For example, Sunstein (2016) writes “With the dis-
tinction between deliberative and automatic processing in mind, we might want to 
distinguish between nudges that address System 1 and nudges that address System 
2″ (p. 140). He also states that “We should distinguish between System 2 disclo-
sures, designed simply to give people information and to ask them to process it, 
and System 1 disclosures, designed to work on the automatic system” (2016, p. 30). 
And finally he says it is “helpful to suggest that many actions count as manipulative 
because they appeal to System 1, and because System 2 is being subverted, tricked, 
undermined, or insufficiently involved or informed. Consider the case of subliminal 
advertising, which should be deemed manipulative because it operates ‘behind the 
back’ of the person involved, without appealing to his conscious awareness. People’s 
decision are affected in a way that entirely bypasses their own deliberative capaci-
ties” (2016, p. 90).

Humans often are not able to override an automatic choice, such as those 
prompted by System 1 nudges. Since humans are cognitive misers, they follow 
the rule of engaging the brain only when all else fails and usually not even then 
(Krueger and Funder 2004). Cognitive misers have three rules: default to System 
1 processes whenever possible; when that is not possible and analytical processing 
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is necessary, default to serial associative cognition with a focal bias (as in the case 
of matching bias in selection tasks); when the reflective mind wants to start cogni-
tive simulation by decoupling, not to complete it, or in other words override failure 
(Stanovich 2009, p. 69).

Moreover, if the analytical processes try to override the autonomous processes, 
it is possible they do not succeed because the mindware is not available or is con-
taminated. In any case, the possibility of making a conscious analysis of the nudged 
choice (above all, if there is a default state and if it involves a System 1 nudge), and, 
if it is not acceptable, to reverse and reject it and to make a different choice, under-
lies the libertarian justification of choice architecture. The individual is not hemmed 
in by the specific choice architecture and is not obliged to choose what the behav-
ioural technocrats want, but rather he has substantial, not just formal, freedom to 
reject the nudges. This is a fundamental political and philosophical point because, if 
this were not the case, then there would be no basis or justification for the libertarian 
attribute. Instead, the situation would be one of authoritarian and non-liberal manip-
ulation of citizens’ choices using behavioural techniques. If it can be shown that the 
default states created in choice architecture are not easily modified and, on the con-
trary, that the aim of this architecture is that they cannot be modified, then any lib-
ertarian claim would be weakened. By way of example, think of the default states of 
welfare programmes, like “Save more tomorrow”6 (Thaler and Sunstein 2008), or of 
the opting-out version of organ donation.7 If, in these cases, situations of choice are 
produced that are difficult to reverse owing to the “status quo bias” and the effects of 
inertia and weakness of will, on the basis of which the nudge was justified and con-
structed, then this cannot be justified as a libertarian intervention.8

Libertarian paternalists argue that individuals, while nominally free to exercise 
the “good choice”, de facto fail to do so for a variety of cognitive shortcomings. 
Their freedom of choice is therefore only nominal and they need the help of libertar-
ian paternalists. If one accept this argument, “what is the value of the reversibility 
of the choices set up by the libertarian paternalists if freedom of choice is not exer-
cised, that is, if the nudges of the libertarian paternalists are so effective?” (Reb-
onato 2012, p. 133). In fact according to Rebonato (2012) reversibility of choice is 
nominal, but not real and substantial. As the effectiveness of the nudges approaches 
100%, real freedom of choice disappears. For example, almost 100% of Austrians 

6  This is an ingenious scheme to nudge individuals toward saving more. It consists of a commitment 
by employees to increase their level of retirement saving after future pay rises to such an extent that the 
nominal take-home pay will never decrease. The average saving rates increased from 3.5 to 11.6% over 
the course of 28 months.
7  For example, almost 100% of Austrians are organ donors and only 12% of Germans are. Why? 
Because the first are in the default state of organ donors and they have to opt out in order not to be. The 
opposite situation is found in Germany where the default state is not to be organ donors.
8  The same can be said, in principle, of other, at first sight, universally acceptable nudges, like placing 
products with higher fat and calorie content on the top shelves in supermarkets, so that by being less 
visible and less attainable by consumers they are set aside in favour of products with a lower fat and calo-
rie content. Here too, it is difficult to argue the possible intervention of deliberative processes that can 
reverse a perceptive- and cognitive-type propensity that focuses attention and analysis on the most visible 
part of the shelves.
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are organ donors as against 12% of Germans. The simple explanation is that Ger-
mans must opt in and Austrians must opt out. Both Germans and Austrians can exer-
cise their nominal freedom of choice to change their default at very little cost. In 
practice, however, many of them do not do so precisely because of the System 1 
cognitive reasons, like inertia and status quo bias, that libertarian paternalists are so 
smart at identifying and exploiting in their architectures (Rebonato 2012, pp. 8–9). 
Lastly, a question to be answered by libertarian paternalists is why “the same indi-
vidual who could not make an effective choice in the pre-nudge condition would 
have to miraculously acquire high critical (System 2) abilities, to consider the choice 
towards which she has been nudged, to see that it is good and to accept it” (Reb-
onato 2012, p. 134). To the extent that individuals pervasively suffer from cognitive 
biases, the nominal ability to reverse a nudge will amount to very little. In this sense, 
Rebonato (2012, p. 208) concludes: “And, perversely, the only (Homo-Economicus-
like) individuals who are little affected by irrelevant frames and who can therefore 
easily reverse the libertarian paternalist nudge are those who could unshackle them-
selves from irrelevant framing in the first place—those, that is, for whom libertarian 
paternalism is, on its own terms, not needed.”

Decades of research in judgement and decision-making have yielded an array of 
debiasing strategies that can improve personal and professional decisions. Deliber-
ate System 2-style thinking plays a critical role in debiasing. Being “decision ready” 
is “when System 2 is capable of performing its functions, in terms of monitoring, 
suspending decisions, and correcting judgments” (Soll et al. 2015, p. 929). Unfortu-
nately, many times a person is not decision ready. Tasks that require effort and atten-
tion and rely on self-control become more difficult (Baumeister et al. 2007). People 
are often distracted, aroused, fatigued and depleted, which constrains the ability to 
monitor decisions and to reverse them. Emotions and other visceral experiences do 
sometimes negatively impact decisions. According to Lowenstein (1996), people 
behave as if present desires will remain the same in a different context. People differ 
in their intelligence, thinking styles, mindware, training and “need for cognition” 
(Cacioppo and Petty 1982; Petty and Cacioppo 1986). Some biases, and the pos-
sibility to reverse them, such as hindsight bias, correlates with cognitive ability, but 
many others do not, such as anchoring (Stanovich and West 2008).

Can people recognise their own unreadiness? “Research on self-awareness sug-
gests that we should be pessimistic. People have a blind spot for their own biases” 
(Soll et  al. 2015, p. 924). Many of the debiasing techniques address unreadiness. 
They differ in which sources of unreadiness they address, and whether they attempt 
to increase readiness or modify the environment so that readiness matters less. Fol-
lowing the categorisation of debiasing methods built on Fischhoff’s distinction 
(1982), it is possible to dub one approach “modify the decision maker”, and the 
other approach “modify the environment” (Soll et al. 2015, p. 926). The first relies 
on education and training about thinking strategies, heuristics and rules of thumb, 
as well as more formal aids (e.g., risk literacy) that people can be taught to use. 
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It corresponds to the educational paternalism, previously introduced. The second 
seeks to alter the environment to achieve a better match with people’s way of think-
ing. One approach is to change the task in order to spur people to process informa-
tion better. This corresponds to the cognitive paternalism previously introduced. The 
second is to adapt the environment to people’s biases. The adaptation should exploit 
automatic bias to influence behaviour for the good of the individual or society. This 
corresponds to the hedonic paternalism outlined earlier.

An alternative way to represent debiasing by nudging distinguishes between out-
come nudges, which push toward a uniform outcome, and process nudges, which 
help people employ decision strategies most likely to lead to their personal preferred 
outcome (Dietvorst et al. 2014). Hedonic paternalism corresponds to the first type of 
nudges, whereas educational and cognitive paternalism conform to the second type. 
Default states are the most important example of “modify the environment” debias-
ing techniques and outcome nudges. They rely on powerful and robust automatic 
mechanisms like inertia, procrastination, loss aversion, time discounting, and so on. 
Their difficult reversibility is acknowledged by concerns about their one-size-fits-
all nature, which does not typically account for preference heterogeneity. They may 
benefit some people at the expense of harming others who are incapable of over-
riding the default (Smith et al. 2013). Defaults and other System 1 nudges have an 
important place in the debiaser’s toolkit, particularly owing to their robustness and 
difficult reversibility. That makes them a preferred tool for policy makers aiming to 
manipulate citizens’ behaviour.

2 � Incubation and mind wandering as anomalies for the minimal dual 
theory of mind

Let us take a closer look at whether Thaler and Sunstein’s libertarian claims are 
backed up by today’s knowledge of architecture of the mind. In the first place, we 
should ask ourselves whether what I consider to be the main theoretical pillar of the 
libertarian nature of nudge theory, namely the duality of mind characterised by Sys-
tem 1 and System 2, is corroborated by current neurocognitive research.

Thaler and Sunstein (2008, pp. 19–22) state that our brains are made up of two 
systems, one automatic and associative (System 1) and the other reflective and ana-
lytical (System 2). The first is responsible for the biases, and the other is able to 
correct them. There are numerous differing positions on dual-process or dual-system 
theories and on their relative properties (for a complete list of theories see Stanovich 
1999; for a complete list of properties see Evans 2008). The question is which of the 
23 different theories identified by Stanovich can be deemed acceptable (1999, 2004) 
to act as the theoretical pillar of nudge theory. An initial selection can be made by 
considering the neuroscientific data that seem to show that there is no single System 
1, with a single set of attributes, but rather multiple cognitive and neural systems 
(Evans and Stanovich 2013, pp. 224–6).
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Therefore, it is preferable to use the terminology of dual types of processing. 
There are at least two sets of theories: the parallel-competitive theories (Sloman 
1996, 2002) assume that Type 1 and Type 2 processing proceed in parallel, each 
having their say, with conflicts resolved if necessary. Criterion S refers to situations 
where individuals are led to respond in a manner consistent with Type 1 but then 
come to realise an alternative way of responding consistent with Type 2.

In contrast, there are the default-interventionist theories (Kahneman and Freder-
ick 2002; Kahneman 2011; Evans and Stanovich 2013; Evans 2008). These assume 
that fast Type 1 processing generates intuitive default responses on which subse-
quent reflective Type 2 processing may or may not intervene. The list of the prop-
erties contains from 6, at least, to 10 features. Usually it is expected that these are 
co-occurring properties. In this case, if all of these features do not always co-occur, 
then the dual-process view is incorrect. In fact, Kruglansky and Gigerenzer (2011) 
claim that dual-process views fail because “these dimensions are unaligned rather 
than aligned” (p. 98). That is to say, there are no examples in which all the features 
co-occur.

Evans and Stanovich (2013) reply that a minimal part of the paired properties 
usually attributed to the two processes are defining ones. The majority are correlates 
that might or might not be present. “In summary, our view is that the defining fea-
ture of Type 1 processing and of Type 2 processing is not the conjunction of eight 
different binary properties (‘2 cells out of 256’). Research has advanced since the 
‘suggestive list of characteristics’ phase of over a decade ago. Our view of the lit-
erature is that autonomous processing is the defining feature of Type 1 processing. 
Even more convincing is the converging evidence that the key feature of Type 2 
processing is the ability to sustain the decoupling of secondary representations. The 
latter is a foundational cognitive requirement for hypothetical thinking” (Stanovich 
and Toplak 2012, p. 11).

In conclusion, there are only two defining properties: the Type 1 processes are 
autonomous while the Type 2 processes are characterised by cognitive decoupling. 
We can dub this proposal the minimal dual theory of mind. “[T]he defining feature 
of Type 1 processing is its autonomy—the execution of Type 1 processes is manda-
tory when their triggering stimuli are encountered, and they are not dependent on 
input from high-level control systems” (Stanovich and Toplak 2012, p. 7). The other 
features of autonomous processes—rapidity of execution, associative features, paral-
lel processing and little load on central processing—are not defining. The category 
that Type 1 represents is “a grab-bag—encompassing both innately specified pro-
cessing modules/procedures and experiential associations that have been learned to 
automaticity” (Stanovich and Toplak 2012, p. 8). Into this category would go some 
processes of emotional regulation; processes of unconscious implicit learning and 
conditioning; encapsulated modules for solving specific adaptive problems (Darwin-
ian modules) (Cosmides 1989; Sperber 1994); automatic rules, stimulus discrimi-
nations, and decision-making principles (Kahneman and Klein 2009; Shiffrin and 
Schneider 1977). Their only shared feature is their autonomy.

Type 2 processing, on the contrary, is serial, slow and computationally expen-
sive, but these are only correlated not defining features. Cognitive decoupling is the 
defining feature of Type 2 processing. When we reason hypothetically, we create 
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temporary models of the world and test out actions in that simulated world. In order 
to reason hypothetically, we must be able to prevent our primary representations of 
the real world from becoming confused with the secondary representations of hypo-
thetical situations, that is to say we should decouple our representations (Stanovich 
and Toplak 2012). Leslie (1987) was the first to introduce the concept when she 
was modelling pretence by positing a secondary representation that was a copy of 
the primary representation, but that was decoupled from the real world. Decou-
pling allows it to be manipulated, that is be a mechanism for simulation. For Les-
lie (1987), decoupling is fundamental to avoid confusion between simulations with 
real representations. Hypothetical thinking has to explicitly represent one attitude 
towards the state of affairs, as well as the state of affairs itself (Dienes and Perner 
1999). Decoupling allows representational abuse to be avoided, that is the real state 
of affairs is not contaminated by mental simulation. Decoupling seems to be a spe-
cial feature of our race. Since we became the first creatures to rely on cognitive 
simulation, it was a matter of vital importance not to become “unhooked” from the 
world too much of the time. Therefore, the salience of the primary representations 
of the worlds remains difficult and costly to overcome. Decoupling is the feature 
of Type 2 processing which overrides and reverses Type 1 processing, and which 
produces responses that are non-optimal. For example, individuals often engage in 
attribute substitution, that is they tend to substitute the less effortful attributes of 
vividness or affect for the more effortful retrieval of relevant facts (Kahneman and 
Fredrick 2002).

How can we avoid substituting vividness for careful thought when we need to 
deal with important risks and matters of vital importance? This can be done by 
employing Type 2 overriding processing to block the attribute substitution. How? 
First, by interrupting Type 1 processing and suppressing its response tendencies; 
second, by supplying a better response as a substitute. Decoupling is the process that 
helps to supply better responses. Therefore decoupling is the characterising function 
of Type 2 processing that allows the reversibility of biases and errors realised by 
Type 1 processing.

To summarise, Type 1 processes are autonomous because they do not require 
“controlled attention and they make minimal demand on working memory and cen-
tral processing resources” (Stanovich and Toplak 2012, p. 7). These processes are 
mandatory when their triggering stimuli are encountered and they are not depend-
ent on input from high-level control systems. Type 2 processes are characterised by 
decoupling that is the ability to prevent our representations of the real world from 
becoming confused with representations of imaginary situations. Such processing is 
necessary for hypothetical thinking, mental simulation, counterfactual reasoning and 
consequentialist decision-making. The minimal dual theory of mind currently seems 
what I consider to be the most feasible candidate to serve as the theoretical pillar of 
nudge theory.
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How can the minimal dual theory of mind be thoroughly tested? The answer is 
by controlling, empirically, some of its potential falsifiers. For example, the model9 
would be weakened if we discovered that there are mental processes that are both 
autonomous and are characterised by decoupling and simulation. If this was the case 
autonomy and decoupling would not characterise two different and separate pro-
cesses. Therefore the minimal dual theory of mind would be falsified if no distinc-
tive features were available to separate the two kinds of processes. The potential 
falsifier would be corroborated if we discovered a correspondence between these 
psychological processes and brain activity.

Let us start to analyse the psychological dimension. A growing collection of psy-
chological and neural data seems to support the thesis of a cognitive unconscious 
(Macchi et  al. 2016). Analytical thinking manifests itself not only at a conscious 
level relying on working memory but also at an unconscious level. For example, 
it is known that a vital aspect of the creative experience takes the form of uncon-
scious creativity in moments of incubation and when the mind is wandering.10 The 

9  The minimal dual account of mind is usually dubbed a dual theory of mind. In reality, its features are 
closed to a model. The aim of scientific modelling is to make a particular part or feature of the world 
easier to understand, define, quantify, visualise, or simulate by referencing it to existing and usually com-
monly accepted knowledge. It requires selecting and identifying relevant aspects of a situation in the real 
world and then using different types of models for different aims, such as conceptual models to better 
understand, operational models to operationalise, mathematical models to quantify, and graphical models 
to visualise the subject. A model is evaluated first and foremost by its consistency to empirical data; any 
model inconsistent with reproducible observations must be modified or rejected. One way to modify the 
model is by restricting the domain over which it is credited with having high validity. A case in point 
is Newtonian physics, which is highly useful except for the very small, the very fast, and the very mas-
sive phenomena of the universe. However, a fit to empirical data alone is not sufficient for a model to be 
accepted as valid. Other factors important in evaluating a model include: the ability to explain past obser-
vation; the ability to predict future observations; refutability, enabling estimation of the degree of confi-
dence in the model; simplicity, or even aesthetic appeal. Models are of central importance in many sci-
entific contexts. For example, in philosophy of science Mary Hesse (1966) argues, against Duhem, that 
models and analogies are integral to understanding scientific practice in general and scientific advance-
ment in particular, especially how the domain of a scientific theory is extended and how theories gener-
ate genuinely novel predictions and potential falsifications. Examples of such models include the famous 
billiard ball model of the dynamic theory of gases and models of light based on analogies to sound and 
water waves, the Lotka-Volterra model of predator–prey interaction, the agent-based and evolutionary 
models in the social sciences, and general equilibrium models of markets. Scientists spend a great deal of 
time building, testing, comparing and revising models. In the case of the dual-process model the poten-
tial falsifiers are not tailored for the domain for which nudges are relevant. They are general falsifiers and 
strong reasons to choose the single account of mind. If they are general falsifiers of the dual account of 
mind and if they are confirmed by empirical testing (as I show in the article with reference to psychologi-
cal and neural data), then dual account cannot be used to justify the reversibility of default options, that 
is the System 2 analytical and conscious decision to reverse the System 1 default option is no longer 
imaginable.
10  Incubation and mind wandering are not synonymous. Incubation happens when we stop to focus on a 
problem and we concentrate on different tasks. Mind wandering happens when we are not focussing on 
any task and the mind is free from any explicit cognitive engagements. During incubation the problem-
solving is unconscious, autonomous and automatic. An example of incubation is remembering a forgot-
ten word. The person realises a posteriori that unconscious mental activity happens and generates the 
retrieval of the word. During mind wandering moments of awareness are interpolated with moments of 
unconsciousness. It often starts deliberately but its functioning is autonomous. An example is when we 
are in a bottleneck in solving a problem. Therefore we decide to go to bed and rely on leaving the mind to 
wander while we are half asleep.
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prevalence of the unconscious mind over the conscious mind is pervasive, from 
decision to action and perception. Its role in creativity was first introduced by Ernst 
Kris (1952) and Ernst Gombrich (1960), and then developed by Kihlstrom (2007) 
in 1987 and Epstein (1994). Since the cognitive unconscious is mainly analogi-
cal, freely associative, characterised by concrete images, and guided by the pleas-
ure principle, it explains the importance of the phenomenon of the mind wandering 
and of incubation in the development of creative problem-solving. Stimulating the 
unconscious dimension facilitates the emergence of moments of creativity that pro-
mote new combinations and permutations of ideas. When someone comes to a dead 
end in problem-solving, incubation and letting the mind wander generates a set shift, 
namely an unconscious transition from a rigid convergent perspective to an associa-
tive, divergent perspective, which may represent the solution to the problem. During 
this phase, the mental process is characterised by implicit counterfactual reasoning, 
simulation and decoupling of alternative scenarios and representations. Usually dur-
ing incubation mental activity is autonomous and automatic. Mind wandering often, 
but not always starts deliberately, but afterwards it develops in an autonomous way. 
Obviously, at the very moment that a new idea emerges, the conscious mind takes 
action to structure the solution so that it fits the problem. The top-down conscious 
cognitive processes monitor the creative activity, and update and hone the memory 
repertoire of knowledge and cognitive skills for creative acts.

Thus, creativity seems to be linked to moments in our psychic life that are not 
characterised by conscience and awareness. As Schooler et al. (2011) pointed out, 
big ideas and moments of creative insight often seem to come not when people are 
hard at work but when they are side-tracked: going for a walk, taking a shower, 
thinking about something else. All of a sudden, ideas that were previously isolated 
come together and people see connections that had escaped them before. Creativ-
ity involves removal of inhibition with regard to novelty-seeking.11 The decoupling 
of alternative representations and the simulation of innovative if–then scenarios are 
fundamental. When we consciously tackle the solution to an artistic or scientific 
problem, we are trapped in previous solutions and guided by models linked to these 
previous solutions that originate from our background knowledge. Conscious atten-
tional focus on the problem space blocks the mind’s capacity for free association, 
the connection of unrelated ideas, and the reinterpretation of data. The attention of 
the conscious mind can only examine a small number of possibilities at a time. On 
the other hand, letting the mind wander bypasses the conscious mind’s conceptual 
grids and the limits of attention-processing, and it allows the unconscious mind to 
develop its associative potential.

11  Novelty-seeking encompasses capacities such as the ability to think unconventionally, to use divergent 
thinking in open-ended situations, and to be open to new experiences. The creative mind depends on 
abilities like constructing metaphor, reinterpreting data, connecting unrelated ideas, resolving contradic-
tions, and eliminating arbitrariness (Kandel 2012, pp. 457–8).
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What is the empirical evidence for this relationship between creativity and the 
wandering mind? In the past few years various studies have been undertaken on the 
role of the incubation period in improving creative capacity (Gilhooly 2016). In 
the first place, as highlighted by numerous metaanalyses, incubation, namely that 
period when attention is withdrawn from problem-solving and the problem is not 
consciously addressed, undoubtedly has a beneficial effect on creative thinking (Sio 
and Ormerod 2009; Strick et al. 2011).

How can this facilitation be explained? What seems likely on theoretical grounds 
is that free associations at an unconscious level can probably explain this benefit. 
Even Poincaré (1913) introduced the term “unconscious work” as early as 1913 to 
explain the creative facilitation in mathematical problem-solving during moments 
that can be assimilated to incubation periods. During incubation, unconscious prob-
lem-solving based on counterfactual reasoning, simulation and decoupling can hap-
pen. However, this explanation is not shared by all. A significant alternative hypoth-
esis is that proposed by Herbert Simon (1966), among others, which refers to an 
attentional shift and a forgetting mechanism. When problem-solving activities hit a 
wall, or are blocked by inadequate conceptual schemata or misleading answers, the 
possibility of focusing on other images or forgetting the problem for a while offers 
a fresh boost when returning to the problem, as if it were new or being tackled for 
the first time. This releases the person from the old, inadequate schemata and allows 
them to explore new ones. Although this provides a plausible explanation of the 
incubation effect, the hypothesis is undermined by empirical tests. In particular, this 
mechanism did not produce beneficial effects in immediate incubation tests (Dijk-
sterhuis and Meurs 2006), when the interpolated task was performed immediately 
after receiving instructions for the target problem and before the subject could con-
sciously devise possible solutions. Instead, the results of tests using immediate incu-
bation appear to show a beneficial effect of incubation even in these cases, thereby 
belying the “forgetting” or “attention-shifting” hypothesis.

The same kind of test appears, on the other hand, to support the thesis that the 
benefits of incubation are linked to unconscious-type processes. What form might 
this unconscious work take? Most authors support two main hypotheses. The first is 
that the unconscious work could be like conscious work, that is rule-governed, but 
carried out without conscious awareness. According Gillhooly (2016), this hypoth-
esis seems unreasonable, above all in view of the structure of cognitive activity. 
Rule-based processing, which is typical of problem-solving in psychological tasks, 
requires high cognitive activation and is manifest in working memory, and there-
fore is by definition conscious. Without this passage, it does not seem possible to 
resolve even elementary numerical problems of addition or subtraction (Gillhooly 
2016). Therefore, it seems paradoxical to suggest a duplication of the same type of 
mental activity, one with and the other without awareness. The second hypothesis 
therefore is that, during incubation, parallel spreading activation seems to occur 
through semantic networks that allow original and unforeseeable associations to be 
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implicitly generated. This association is usually random or quasi-random. As Dijk-
sterhuis and Nordgren (2006) state in their unconscious thought theory, unlike con-
scious thought, this activity is parallel, bottom-up, inexact and divergent.

In my opinion both hypotheses seem incorrect. In fact, why contrast semantic net-
works and rule- based reasoning? Semantic networks and associative activity at an 
unconscious level do not preclude rule-based reasoning:

(a)	 Judgements called intuitive and unconscious, as well as those called deliberative 
and conscious, are both based on rules12 (Kruglansky and Gigerenzer 2011). 
How can we characterise the rules? According Kruglansky and Gigerenzer 
(2011, p. 98), “[b]y rules, we mean inferential devices for categorization, estima-
tion, paired comparisons, and other judgmental tasks that go beyond the informa-
tion given. The rule concept denotes an if–then relation of the type if (cues) then 
(judgment).” Rule-following has been assumed to play a key role in linguistic 
behaviour, learning and perception. There are many types of rules, deductive, 
inductive, heuristics, and so on. All of them can be explicit, deliberative, con-
scious or implicit, intuitive, and unconscious. The rules tend to become implicit 
and intuitive according to their degree of routinisation and their momentary 
accessibility. Obviously, there is also a reciprocal relation between the difficulty 
of rule application, the need for deliberative activity, and individual processing 
potential (Kruglansky and Gigerenzer 2011, p. 98). The lower the level of indi-
vidual processing and the more difficult the rule is to apply, the more explicit 
and deliberative the rule becomes. One example of these rules is in moral judge-
ment. Moral intuitions are an example of rule-based judgement (Saunders 2009). 
They arise from the application of a set of internalised moral norms. Most of the 
time they are not consciously accessible, but they influence how we frame and 
undertake conscious moral deliberation according to an explicit set of rules.

(b)	 What are semantic networks? They are knowledge-representation schemes 
involving nodes and links (arcs or arrows) between nodes. The nodes represent 
objects or concepts and the links represent relations between nodes. The links 
are directed and labelled. The structure of the network defines its meaning. The 
meanings are merely which node has a pointer to which other node. The network 
defines a set of binary relations on a set of nodes. Some networks were explicitly 
designed to implement hypotheses about human cognitive mechanisms, while 
others have been designed primarily for computer efficiency. There are semantic 
networks that are rule-based and their logical form is “if–then”. For example, the 
implicational network is a special case of a propositional semantic network in 
which the primary relation is implication. Depending on the interpretation, such 

12  According to some authors (Hahn and Chater 1998) human reasoning seems to be based not only on 
rules but also on similarities, that is inference from one instance of experienced event to another event. 
In any.
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networks may be called belief networks, causal networks, Bayesian networks, or 
truth-maintenance systems. Sometimes the same graph can be used with any or 
all of these interpretations.13 Thus semantic networks can be based on if–then 
rules. These rules are also called production rules in Artificial Intelligence.

(c)	 Lastly, repeated use of symbolic rules create conditions for associative learn-
ing, so the same answer that is generated by the explicit rule-based system can 
be retrieved by patterncompletion in the associative system. Usually associa-
tive processing uses general, overall similarity between the cues and the stored 
information (usually the minor premise of the rule) to guide the retrieval. Rule-
based reasoning and associative processes are integrated in many cognitive 
architectures. Paul Smolensky (1988) argues that a connectionist system could 
simulate the behaviour of a rule-governed serial processor by encoding natu-
ral language sentences expressing production rules. When the condition of an 
encoded production rule holds, associative processes would trigger the activity 
pattern encoding the linguistic representation of the entire rule, and the repre-
sentation of the action part of the rule would then tend to trigger the action itself 
(Smolensly 1988; Frankish and Evans 2009).

Fig. 1   An implicational network for reasoning about wet grass

13  case, as Kruglansky and Gigerenzer (2011) assert, also similarity-based reasoning assumes a condi-
tional ifthen relation between input and output representations.
  Figure 1 shows possible causes for slippery grass: each box represents a proposition, and the arrows 
show the implications from one proposition to another. If it is the rainy season, the arrow marked T 
implies that it recently rained; if not, the arrow marked F implies that the sprinkler is in use. For boxes 
with only one outgoing arrow, the truth of the first proposition implies the truth of the second, but the 
falsity of the first makes no prediction about the second.
  Suppose someone walking across a lawn slips on the grass. The above figure represents the kind of 
background knowledge that the poor fellow might use to reason about the cause. A likely cause of slip-
pery grass is that the grass is wet. It could be wet because either the sprinkler had been in use or it had 
recently rained. If it is the rainy season, the sprinkler would not be in use. Therefore, it must have rained. 
The kind of reasoning described in the previous paragraph can be performed by various AI systems.
  (rules of the form “If condition A obtains then do action B”) and are pervasive in explicitconscious and 
implicit-unconscious reasoning.
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In conclusion, in creativity during incubation the associative semantic network 
can be active at an unconscious level without the support of working memory and at 
the same time be based on if–then rules, therefore mainly implementing a rule-based 
reasoning. This is an example of cognitive unconscious. The creative process during 
incubation, therefore, is an example of a mental process that happens autonomously 
and without awareness and is characterised by problem-solving, simulation and 
decoupling without activation of working memory. If this is the case the psychologi-
cal features of creativity during incubation seem a falsification of the minimal dual 
theory of mind proposed by Evans and Stanovich (2013).

3 � The default mode network as the neural basis for mind wandering

If there are stable psychological effects on thinking during mind wandering, do they 
correspond to patterns in the brain? How can this phenomenon be represented at a 
neurocognitive level?

By observing people at rest during brain scans, neuroscientists have identified a 
“default mode network” that is active when people’s minds are especially free to 
wander. When people then embark on a task, the brain’s executive network lights up 
to issue commands, and the default network is often suppressed (Mason et al. 2007).

The default mode network (DMN) was discovered fortuitously during a study 
using neural imaging of the activation of brain areas following external task-based 
experiments. These experiments generally compared activation during a psychologi-
cal task to control situations in which no external task was used. The resting time 
and idle situation was characterised by mind wandering. Task-based neuroimaging 
studies tend to use a resting baseline which is assumed to be a neutral compari-
son to task-induced brain activity. In this way it is hoped to isolate the neural net-
works responsible for the psychological task. However, researchers began to notice 
that during this control condition a constellation of regions, often on the medial 
surface of both the hemispheres, sometimes exhibited heightened activation rela-
tive to external tasks (Buckner 2012). Although these regions were deactivated dur-
ing the active phase of the experiment, they unexpectedly became autonomously 
activated during resting time. In 2001 Marcus Raichle and colleagues described 
the baseline resting state as the “default mode” of function that is suspended dur-
ing specific goal-directed behaviours (Raichle et al. 2001). Two years later, Greicius 
and colleagues (2003) coined the functional anatomic term “DMN” arguing that 
it “accounts, in large part, for the phenomenon of task-related decreases in brain 
activity”. It includes the medial prefrontal cortex (MPFC), posterior cingulate cor-
tex (PCC), temporal-parietal junction (TPJ), lateral temporal cortex (LTC), superior 
frontal gyrus (SFG) and the hippocampus. Patterns of spatial correlation measured 
in the absence of direct tasks (resting state fMRI) support this network structure and 
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suggest that the DMN is composed of midline hub regions (MPFC, PCC) and two 
subsystems.

What is the function of the DMN? Two sets of data seem to provide an answer. 
In the first place, a growing body of results show that the DMN is activated in tasks 
that do not involve perceptual-type external stimuli. Second, the anatomy of the 
DMN appears to limit its possible functions. For example, it does not include motor 
or sensorial regions, but does include areas associated with the medial temporal lobe 
memory system (Buckner et  al. 2008). Therefore, the main possibility is that the 
DMN supports internal mentation separated from any external stimuli. In particu-
lar, the DMN appears to play a crucial role in the realisation of “dynamic mental 
simulations based on personal past experiences such as used during remembering, 
thinking about the future, and generally imaging alternative perspectives and sce-
narios to the present” (Buckner et al. 2008, pp. 18–19). This hypothesis seems to be 
confirmed by a series of studies that show how the network is activated during forms 
of internal mentation, like autobiographical memory (Svoboda et al. 2006), theory 
of mind (Amodio and Frith 2006), and envisioning the future (Schacter et al. 2008). 
The common denominator of this internal mentation activity is precisely the simula-
tion of alternative scenarios to the actual situation. In both, the goal of the simula-
tion processes is to imagine events that go beyond the present and immediate reality. 
All the simulations refer to autobiographical mnemonic material and use the self as 
a barycentre. The subsystem linked to the mnemonic part is based in the PCC and 
hippocampus. The part linked to the simulation and to self-referential judgements 
and exploration is based in the MPFC. In theory of mind, the possible behaviour 
of a person can be predicted by simulating in first person the relation between the 
hypothetical premises and the behaviour deriving from them. Or, on the contrary, 
an attempt is made to interpret the reasons for the behaviour observed by simulat-
ing the potential causes that generated it. In autobiographical memory, past episodes 
are recalled by simulating the said episodes. When envisioning the future, scenarios 
are imagined by simulating the possible factual details in first person. In all these 
cases, it is the simulator’s ego, with his mnemonic history and emotional and affec-
tive characteristics, that provides inferential activity. No content comes from exter-
nal stimuli.

One of the characteristics of the DMN is its opposition-competition with 
the other mode, the external attention system: “as activity within the default net-
work increases, normalized activity in the external attention system show activity 
decreases” (Buckner et al. 2008, p. 25). This finding appears to confirm the thesis 
that there is slippage from one mode to another in relation to the presence or other-
wise of external sensorial-type stimuli. “One mode, marked by activity within the 
default network, is detached from focused attention on the external environment and 
is characterized by mental explorations based on past memories. The second mode 
is associated with focused information extraction from sensory channels” (Buckner 
et  al. 2008, p. 25). Therefore, DMN activity is manifested when the mind is not 
engaged by external stimuli and autonomously can wander in mental space made 



161

1 3

Architecture of the mind and libertarian paternalism: is the…

up of memories in the form of propositions, images and relative emotions.14 In sci-
entific creativity simulations and decoupling using subjunctive and counterfactual 
conditionals above all play an important role in problem-solving during mind wan-
dering and incubation. Take, for example, the role of analogies and metaphors which 
serendipitously and autonomously inspire simulations and decoupling in a scientist’s 
mind (Giere 1988; Viale 2013). In these instances of creativity, the autobiographi-
cal and personal dimension is maintained, above all, at a cognitive level and less 
at an affective and emotional level. Instead in art, it is the affective and emotional 
sphere that is fundamentally important. In artistic creativity the DMN appears to 
be a powerful medium. The artist transfers his or her most intimate and hidden self 
into the creative process. It is the emotional and affective synthesis at an autobio-
graphical level that guides the writer’s pen, and even more so the artist’s brush. It 
is self-simulation in others and in external social relations that gives such power 
to figurative art, in particular in portraiture. The wandering-mind represents the 
moment when artists can move away from traditional schemata, express their emo-
tional and cognitive biography, and try to be emphatic by decoupling and placing 
themselves in other people’s shoes, whether other individuals or social groups. In 
this way, through themselves, artists transfer others into their paintings or novels. 
And the most successful artists are precisely those who involve the viewer or reader 
in this relationship of private and intimate reflection (Kandel 2012).15

The default mode network is implicated in many ways in the social understand-
ing that is the premise of the process of choice. For example, according to Li et al. 
(2014), the DMN is involved in various domains of cognitive and social process-
ing as emotion perception, empathy, theory of mind, and morality. “Common results 
show that the medial prefrontal cortex (MPFC) plays a key role in the social under-
standing of others, and the subregions of the MPFC contribute differently to this 

14  In the past some psychologists had already highlighted the importance of this phase. “Left without 
an immediate task that demands full attention, our minds wander, jumping from one passing thought to 
the next.” William James (1890) had called this process “stream of consciousness”. “When absorbed in 
intellectual attention we become so inattentive to outer things as to be ‘absent-minded’, ‘abstracted’, or 
‘distracted’” (James 1890).

15  A demonstration of the importance of this personal dimension transferred into figurative art is pro-
vided by a study by Vessel and colleagues (2013). These researchers analysed whether DMN was acti-
vated during the aesthetic experience of viewing a series of paintings from different periods and in dif-
ferent artistic styles. The surprising finding was that while those paintings not deemed to be interesting 
failed to generate any DMN activation, those that were most attractive led to a dramatic reduction in 
DMN deactivation and its complete absence in the MPFC. In the first case, the external attention sys-
tem mode was activated and DMN deactivated. In the second, on the contrary, both were activated. The 
strong activation in the MPFC area associated with self-evaluation and exploration emphasises the stimu-
lus of those paintings that most appeal to the viewer’s autobiographical component.
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function according to their roles in different subsystems of the DMN.”16 The results 
of this study indicate that “the DMN is indispensable in the social understanding 
of others (Li et al. 2014, p. 1). In another study Reniers et al. (2012) used fMRI to 
directly compare moral (M) and non-moral (NM) decision-making processes using 
scenarios requiring conscious deliberation, whereby the main character declared an 
intention to take a course of action. They suggest that moral decision-making entails 
a greater degree of internally directed processing, such as self-referential mental 
processing and the representation of intentions and feelings, than nonmoral deci-
sion-making. Finally, Xu et al. (2016) found evidence that future-oriented thought, 
a projection of the self into the future to pre-experience an event, is linked to the 
DMN. In conclusion, the DMN is most commonly shown to be active when a person 
is not focused on the outside world and the brain is at wakeful rest, such as during 
daydreaming and mindwandering. But it is also active when the individual is think-
ing about others, thinking about themselves, remembering the past, and planning for 
the future. Therefore it plays an important role in decision-making.

To conclude, the DMN seems to correspond to the psychological features of crea-
tivity and social understanding during mind wandering. In particular, it characterises 
the brain activity of unconscious and autonomous simulation, counterfactual reason-
ing and decoupling, which are important features of creative and social thinking. 
The previous neural data about the DMN together with the psychological ones about 
creativity in mind wandering and incubation are two likely empirical falsifiers of 
the minimal dual theory of mind. Since there are mental phenomena characterised 
jointly by decoupling and autonomy, the minimal criterion of the dual-type pro-
cesses of mind does not seem defensible. The discovery of a neural network respon-
sible for the mental phenomenon is a further falsifying proof of the minimal dual 
theory of mind.17 It is evident that these falsifiers are not tailored for the domain 
for which nudges are relevant. They are general falsifiers not local falsifiers of dual 
processing in nudging activity. In fact they are strong reasons to choose the single 
account of mind. If they are general falsifiers of the dual account of mind and if they 
are confirmed by empirical testing (as I have shown with reference to psychological 
and neural data), then the dual account cannot be used to justify the reversibility of 
default options: in other words, the claim about System 2 analytical and conscious 
decisions to reverse System 1 default options and nudges is strongly undermined.

17  At the same time, the DMN seems to characterise a different kind of dualism, between an external 
attention system and a mind-wandering system. This different dualism seems not to have implications for 
arguments regarding the difficult reversibility of System 1 nudges.

16  “At the bottom, the ventral MPFC in the medial temporal lobe (MTL) subsystem and its connec-
tions with emotion regions are mainly associated with emotion engagement during social interactions. 
Above, the anterior MPFC (aMPFC) in the cortical midline structures (CMS) and its connections with 
posterior and anterior cingulate cortex contribute mostly to making self-other distinctions. At the top, 
the dorsal MPFC (dMPFC) in the dMPFC subsystem and its connection with the temporo-parietal junc-
tion (TPJ) are primarily related to the understanding of other’s mental states. As behaviors become more 
complex, the related regions in frontal cortex are located higher. This reflects the transfer of information 
processing from automatic to cognitive processes with the increase of the complexity of social interac-
tion. Besides the MPFC and TPJ, the connectivities of posterior cingulate cortex (PCC) also show some 
changes during tasks from the four social fields” (Li et al. 2014, p. 1).
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4 � Conclusion: The unfeasible libertarian pretence of reversibility

According to Thaler and Sunstein (2008), the possibility of making a conscious 
analysis of the nudged choice (above all, if there is a default state or other System 
1 nudges, as in the case of hedonic paternalism), and of rejecting it—if it is not 
acceptable—and making a different choice, underlies the libertarian justification of 
choice architecture. The individual is not hemmed in by the specific choice archi-
tecture and obliged to choose what the behavioural technocrats want, but rather she 
or he has substantial, not just formal, freedom to reject the nudges. In this article I 
show that there are doubts that this claim is correct and therefore that the libertarian 
claim is fully justified. The main argument18 is about the adequacy of the main pillar 
of the libertarian claim, that is the dual theory of mind. I have shown that even the 
minimal version of the dual theory of mind, namely the Type 1 and Type 2 processes 
proposed by Evans and Stanovich (2013), is weakened by psychological and neural 
data. In particular, the defining features of Type 1 and Type 2 processes—autonomy 
and decoupling, respectively—are found to be jointly present in some psychological 
phenomena, such as incubation and mind wandering. Moreover, neural data seem to 
support the psychological findings. The default mode network (Raichle et al. 2001; 
Greicius et  al. 2003) is a neural network that is active during mind wandering; it 
switches on autonomously, and it seems to be connected with hypothetical reasoning 
and decoupling.

Lastly, there are the so-called System 2 nudges designed to reinforce, to empower 
the capacity for reasoning and judgement, thereby leading to the individual choice 
of what solution to adopt (e.g. process nudges). A real libertarian paternalism aims 
to provide people with the cognitive tools that allow them to process information 
better and to improve their deliberate problem-solving in the larger world. In other 
words, to increase their adaptive rationality (Viale 2018). Cognitive and educational 
paternalism are the best candidates for the libertarian attribute. “Modify the deci-
sion maker” and, for the most part, “Modify the environment” debiasing techniques 
satisfy the libertarian attribute. Making public information more transparent, sim-
pler, and understandable; increasing the feedback from individual choice; filling 
the gap between present choices and future consequences; neutralising errors; and 
simplifying the structure of problem spaces: these are some of the libertarian tools 
of cognitive paternalism. Teaching simplified probabilistic and deductive reasoning; 
training in debiasing techniques; teaching heuristics in uncertainty decision-making 
situations; improving motivation and attention for analytical thinking are some of 
the libertarian tools of educational paternalism. All of these rely not on the auto-
matic mechanisms of decisionmaking, as in System 1 nudges, but rather on boosting 
autonomous deliberation and choice.

18  There are a further two other arguments developed in Viale (2018). One argument presents a negative 
assessment of the possibility that a single account of mind may justify the reversibility of nudges. The 
second argument uses a hypothetical “if–then” approach. Assuming “as-if” the minimal dual account of 
mind to be true, is the reversibility of System 1 nudges justified? The answer seems negative. The Type 
2 processes are not always effective in correcting the Type 1 processes and they are sometimes contami-
nated by them.
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