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Highlights
Researchers in psychology and neuro-
science want to know whether conflict
and control scale up.

Conflict and control mechanisms share
many similarities across different levels
of analysis. However, empirical evidence
does currently not support a unified per-
spective on action control.

We identify twomajor challenges for the-
oretical integration: a vertical challenge
People regularly encounter various types of conflict. Here, we ask if, and, if so,
how, different types of conflict, from lab-based Stroop conflicts to everyday-
life self-control or moral conflicts, are related to one other. We present a frame-
work that assumes that action–goal representations are hierarchically organized,
ranging from concrete actions to abstract goals. The framework’s key assump-
tion is that conflicts involving more abstract goals (e.g., self-control/moral
conflict) are embedded in a more complex action space; thus, to resolve such
conflicts, people need to consider more associated goals and actions. We dis-
cuss how differences in complexity impact conflict resolution mechanisms and
the costs/benefits of resolving conflicts. Altogether, we offer a new way to con-
ceptualize and analyze conflict regulation across different domains.
that requires conflict at different levels of
abstraction to be linked, and a horizontal
challenge that requires control of conflict
at different points in time to be linked.

We present a new integrative framework
in which we propose that the difference
between conflicts can best be under-
stood along the dimension of complexity
(i.e., amount of information).

We propose that differences in conflict
complexity go together with specific
costs and benefits and that a normative
account of hierarchical conflict control
needs to take into account both.
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Are all conflicts the same?
Are all conflicts (see Glossary), in essence, the same? In the trolley dilemma, traditionally used
to study moral conflicts, people choose whether to sacrifice one person to save many. In
intertemporal choice tasks, traditionally used to study self-control conflicts, people decide
between smaller immediate and larger delayed rewards. In the Stroop task, traditionally used
to study cognitive conflicts, people distinguish between relevant and irrelevant information. If
these conflicts are entirely different, psychological science would need distinct theories to ac-
count for each of them. However, if they are sufficiently similar, capturing them in a single frame-
work could inspire the development of a comprehensive theory of human action.

On one hand, it makes intuitive sense to argue for the similarity of different types of conflict, as
they all share the same underlying structure: they involve some form of incongruency that
needs to be resolved (Box 1). Also, across various research domains, the process of conflict
resolution has been conceptualized similarly, as a two-step process (first detecting the conflict,
then exerting control [1–3]). On the other hand, the differences between different types of conflict
are too glaring to ignore. Some conflicts require people to consider only a few concrete actions
(e.g., a single task rule); whereas others require people to consider multiple actions and more ab-
stract goals (e.g., potential consequences, personal preferences). Similarly, some conflicts take
milliseconds to resolve, others days or weeks.

Empirically, this controversy is illustrated by findings showing that laboratory-based conflict tasks
sometimes do [4] and sometimes do not relate to outcomes of real-life conflict [5–7]. Recent at-
tempts to settle this inconsistency pointed towards problems with methods and measurement
[8–12]. In this paper, we argue that the problem runs deeper. We propose that conflict research
faces a problem with theory. In support of our argument, we first elaborate on two fundamental dif-
ferences between conflicts that we believe have posed challenges to theoretical integration so far.
Moving forward, we propose a new framework that rests on four propositions that integrate both
challenges in a meaningful way. The framework provides a common language allowing researchers
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Box 1. What is conflict? Energy versus entropy

Conflict arises whenever there are incongruent thoughts or action tendencies. But what does conflict mean in mechanistic
terms? An intuitive proposal is to express conflict as the proportion of incongruent cognitive processes (thoughts, percep-
tions, action tendencies) relative to all ongoing cognitive operations [14,91]. However, research suggests that conflict can
be parsed into separable components (e.g., response-conflict versus stimulus-conflict) [92]. An influential idea that allows
for separate classes of conflict comes from neural network models [1], which propose that neural networks consist of dif-
ferent layers that house, for example, stimulus or response units. Conflict arises whenever multiple units within the same
layer are active simultaneously. The degree of conflict, then, is defined as the (scaled) multiplicative product of their activa-
tion level, which is known as Hopfield energy [1,93]. The strength and the time course of conflict thus follow directly from
the activation of computing units, scaled by the strength of mutual lateral inhibition.

One limitation of conceptualizing conflict in terms of parallel activation of stimulus and response representations with a de-
fined task with known goal-action links (e.g., Stroop) is that it cannot account for abstract representations of upcoming
situations or future goals that are more uncertain in nature. So, the conceptualization of conflict as energy needs to be ex-
tended to incorporate predictions and their corresponding uncertainty. In computational terms, conflict also entails entropy
(i.e., unpredictability) [13], with conflict increasing with the complexity of the situation.

Here we propose to see these two views of conflict as complementary rather than competing. For instance, the concept of
conflict-as-energy is relevant to describe the pursuit of currently active goals, while conflict-as-entropy can capture the
process of choosing a future goal among multiple alternatives.
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across domains in psychology and neuroscience to relate different kinds of conflict to each other.
Beyond its potential to explain existing research within a shared perspective, the framework gener-
ates new predictions and sets an agenda for future research on conflict regulation.

The vertical challenge: what conflicts are made of
Conflict is a central motif in psychology and has always spurred crosstalk between different dis-
ciplines. For example, early ideas from information theory (about conflict in the context of curiosity
[13]) motivated cognitive dissonance theory in social psychology [14] and inspired computational
models in cognitive neuroscience [1]. Exchange is also common on the methodological level:
originally developed as a cognitive paradigm to assess attentional filtering, the Stroop task has
been applied in research programs to study conflicts in self-control [7,15,16], psychopathology
[17], stereotyping [18], social power [19], romantic relationships [20], and personality [21].
Recently, researchers have realized that theories and paradigms need to be integratedmore thor-
oughly, asking whether some cognitive or neural mechanism is common to all conflicts [22,23].
For example, it has been proposed that all conflicts are tied to negative affect [24–30], or involve
expectancy violations [31]. From that, there seems to be an emerging consensus that all conflicts
are similar enough to be captured by a single model.

Despite this consensus, conflicts differ widely in terms of the nature and scope of their compo-
nents. Some conflicts (e.g., resolving a Stroop trial) require people to consider just one concrete
action rule, whereas other conflicts (e.g., deciding to quit one’s job to travel the world) require
people to simultaneously consider a greater number and often more abstract aspects of goals
(e.g., current needs, potential consequences, relative value of the options). Yet, how these con-
flicts can bemapped to each other is still poorly understood across literatures. We term this prob-
lem the vertical challenge and we use this term to describe the difficulty of relating conflicts across
different levels of a hierarchy.

The horizontal challenge: when are conflicts resolved
In trying to understand how people resolve conflicts, most theories propose some variant of a
two-step process, in which conflict is first detected and then resolved [1–3,25,32,33]. For exam-
ple, cognitive neuroscience accounts [1] describe a monitoring mechanism that triggers conflict
resolution by biasing attention toward task-relevant features. In line with this model, imaging
758 Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8
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Glossary
Action-goal representations: a
hypothetical construct within cognitive
processing that represents personal
goals, values, and the like (i.e., higher-
level goal representations) as well as the
perception of the end state or result of a
concrete (motor) action (i.e., low-level
action representation). Goal and action
representations are interlinked in a larger
associative network, which is often
depicted in the form of nodes (goal/
action representations) and lines
(associations).
Complexity: the number of
connections within the network
(e.g., during planning, simulation,
evaluation, consideration, and
adjustment of possible action plans and
their consequences). In the goal
hierarchy, more abstract goal
representations are embedded in a
broader action space, because of the
larger number of links between goals
and subgoals, means, and actions
(cf. goal hierarchy).
Conflict: occurs when two or more
mutually incompatible goal and/or action
representations are active at any level or
between levels of the goal hierarchy.
Conflict resolution: processes
involved in implementing actions,
changing goal representations, and/or
revising the goal hierarchy to end the
conflict experience. Conflict resolution
can be fast but can also protract over
time.
Goal hierarchy: the relationship of
different goal and action representations
in a spatial arrangement, with more
abstract goal representations higher up
in the hierarchy and concrete action
representations at the bottom. Moving
up the hierarchy (i.e., increasing
abstractness) means that goal
representations entail an increasing
number of subgoal and action
representations (i.e., cover more action
space), implying a greater number of
possibilities for intervention
(cf. complexity).
Intertemporal choice: a classic self-
control conflict between a smaller,
immediately available reward and a
larger, delayed reward, where the
subjective value of the later reward is
devalued because it is further in the
future.
Stroop task: a classic experimental
paradigm used to study cognitive
conflict. Participants are asked to name
the ink color of a color word while
studies show dissociable neural activity in the anterior cingulate cortex (occurring when conflict
is detected) versus the dorsolateral prefrontal cortex (occurring when task-relevant attention
is boosted [34,35]). Such a two-step process is also inherent to cybernetic models of self-
regulation, which assume a monitoring system that compares desired and actual goal states,
and an implementing system aiming to reduce potential discrepancies [32]. Similar two-step
models explain conflict resolution in various other domains, like self-control [2,36], emotion regu-
lation [37], moral decision making [38], and knowledge acquisition [39].

Yet, despite these commonalities, there are glaring differences between domains in the temporal
extension of conflict resolution. To illustrate, we compare a conflict in the Stroop task with a con-
flict between two food options, say, between eating salad or pizza for dinner. Conflict in the
Stroop task is resolved by attending to task-relevant stimulus features. However, when deciding
between food options, people use qualitatively different and temporally more protracted strate-
gies. For instance, the process model of self-control [40] assumes that conflict regulation can
be subdivided into different stages, with attention deployment being only one way to regulate
conflict. Other ways, like changing the situation (e.g., avoiding the pizza restaurant), can prevent
conflict from occurring in the first place. And, when it is too late to avoid the conflict, people can
still reappraise the situation (e.g., ‘I deserve the pizza’). Importantly, these strategies can come
into play at different points in time for different conflicts. We refer to this as the horizontal
challenge, which pertains to the difficulty of relating conflicts across the temporal space in
which control is recruited.

Proposing an integrative framework of conflict and control
It is difficult to overstate the relevance of both challenges for conflict researchers. This becomes
apparent when we consider the correlational approach, the most-used research strategy to as-
sess how conflict and control are related across domains. In this approach, researchers test
the same participants in different conflict tasks. If, for example, conflict resolution in the Stroop
task co-varies with people’s efficacy to resolve self-control or moral conflicts in the lab, or even
in real life, this would indicate that a direct mapping of conflict and control across domains is fea-
sible [41,42]. However, findings obtained with this approach have been mixed, with many studies
reporting no or only very weak associations [5–7,43].

We argue that the problem conflict researchers are facing is a more fundamental one. If we want
to better understand how conflict and control can be linked across domains, we must explain the
variability people show in their attempts to control conflict on multiple levels and across time. We
present an integrative framework that captures the challenges portrayed earlier. It outlines four
basic propositions that describe conflict and conflict resolution through a hierarchical organiza-
tion of action–goal representations. By doing so, it suggests that the vertical and horizontal chal-
lenges are not independent, but that one follows from the other. The framework has implications
for our understanding of conflict regulation and allows researchers to draw meaningful links be-
tween different levels of analysis and research traditions.

Proposition 1. Action and goal representations are hierarchically organized
We draw from models of action control that posit that action-goal representations are hierar-
chically organized; more abstract action representations (or goal representations) activate
increasingly concrete action representations, and ultimately, actions [44–46]. Our framework
captures this assumption in the hierarchical organization of nodes representing concrete actions
at the lowest level (‘press button A’ or ‘order the pizza’), and abstract goals at higher levels (‘follow
instructions’ or ‘enjoy oneself’; Figure 1A). Representations become increasingly more abstract
higher up in the hierarchy (‘enjoy oneself’ is more abstract than ‘get tasty food’). Notably, conflicts
Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8 759
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and lingers longer

Figure 1. Schematic representations of the integrative framework of conflict regulation. (A) The hierarchical
organization of action/goal representations, with concrete action representations (darker shade of grey) at the bottom layer
and increasingly abstract goal representations towards the top layer (lighter shades of grey). Boxes depict nodes, which
represent specific actions or goals. Paths depict bi-directional activations between nodes. (B) Lower-level action conflicts
can trigger higher-level goal conflicts. (C) When the conflict is resolved by changing the representational strengths of a
higher-level goal representation (e.g., commit to saving natural resources), this will engender changes on lower levels until
an action is performed (e.g., grab bike key). (D) Both challenges are not independent: conflicts of higher complexity
(represented at higher levels of abstraction) do not only occupy a larger action space, but they also occupy a more prolonged
temporal space and more diverse resolution strategies. Time on the horizontal axis represents the duration (i.e., temporal
space) of conflict regulation.

Trends in Cognitive Sciences

ignoring the meaning of the word. Word
color and meaning can either match or
mismatch. In the latter case, participants
experience conflict between the
instructed response goal (name the ink
color) and the response tendency
triggered by automatic word reading.
Trolley dilemma: a classic moral
dilemma about whether or not to
sacrifice one person to save many, used
to study moral conflicts. It describes the
scenario of a runaway train about to kill
several people on the tracks. Participants
are asked to identify with a bystander
who can divert the train to another track
but would thereby kill another person. In
contrast to (norm-oriented) deontology,
(outcome-oriented) utilitarianism regards
the sacrifice as required.
can occur on every level of the action–goal hierarchy, both between representations at the
same level and between representations at different levels.

Proposition 2. Action representations are at the heart of all conflicts
Assuming that all (even abstract) representations are grounded in actions [45,47], we propose
that conflict and conflict resolution are ultimately action-oriented. In our framework, this implies
a bi-directional flow of information. This means that: (i) lower-level conflict can escalate to
higher-level goals (e.g., besides executing the task rule, resolving a response conflict in the
Stroop task may also involve the abstract goal to perform well or to earn money; Figure 1B);
(ii) conflicts between higher-level goals always imply conflicts at the action level, either real or hy-
pothetical (e.g., pulling versus not pulling the lever in a trolley dilemma); and (iii) conflict resolution
engenders changes on lower levels until the action is performed (Figure 1C). Importantly, this
means that a seemingly identical action conflict (e.g., whether to grab the car or bike keys;
760 Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8
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Figure 2, Panel B) can be represented at different levels of abstraction (e.g., saving time versus
saving resources or being a good parent versus a good person).

Proposition 3. More abstract goals are embedded in a more complex action space
The more abstract the goal representation, the further away it is from a specific action [44,45].
This is in part because abstract representations contain the gist of things rather than details
[48], but also because there are simply more means available to achieve an abstract goal
(e.g., to ‘pursue good health’, one could eat healthy food, exercise more, or try to sleep better).
Abstract goals thus entail a larger number of links between goals, subgoals, means, and actions.
Resolving conflicts at the level of more abstract goals, therefore, implies a larger number of possible
subgoals and actions being activated. Thus, abstract and concrete representations entail different
levels of complexity. To define complexity, we take inspiration from information-theoretic ap-
proaches that understand complexity in terms of the amount of information required to describe
the conflict (i.e., description length [13], see also ‘policy complexity’ [49,50]). In the proposed
framework, the amount of information depends on the number of connections between different
nodes within the network (i.e., superordinate goals, goals, and actions; see Proposition 2). Thus,
the amount of information in the hierarchical structure of our framework approximates complexity
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Figure 2. Conflicts at different levels of complexity. Examples of different kinds of conflicts at low (Row 1), medium
(Row 2), and high (Row 3) levels of complexity. Conflict resolution for more complex conflicts requires moving up the
hierarchy and thus covers more action space. Panel A shows the level of complexity (see Figure 1A). The more complex
the conflict gets, the more nodes (e.g., goals and actions) it includes. Panel B depicts the same real-life conflict (grounded
in the action to grab the car or bike keys) on three different levels of complexity (from top to bottom: habitually grabbing
the car key versus grabbing the bike key today as planned; saving time versus saving resources; being a good parent versus
being a good person). Panel C depicts different lab-based conflict tasks at the corresponding level of complexity (from top
to bottom: habitual word reading versus instructed color naming in the Stroop task; health versus indulgence goal in a
self-control task; deontological versus utilitarian orientation in the trolley dilemma).
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and can be used to scale goals and actions in a meaningful way. Accordingly, conflicts higher up
the hierarchy take more space in the diagram as they include more associated subgoals and
actions than conflicts at lower levels (Figure 2, Panel A).

Proposition 4. Conflict between increasingly abstract goals extends over time
Let us revisit some typical examples of conflict (Figure 2, Panel C). In the Stroop task, conflict
arises between concrete actions (response triggered by automatic word reading and response
rule). In line with our framework, this low-level conflict comes with a rather narrow time scale,
with a focus on conflict resolution within a single trial or shortly before or after the trial [51]. In
a self-control conflict task, conflict arises between, for example, the goal to stay healthy and
the desire to eat pizza. In a moral conflict, deontological and utilitarian principles compete. To
describe each of these conflicts, we need tomove up the goal hierarchy. Because conflicts higher
in the hierarchy are more complex (e.g., due to a higher number of considerations and associated
actions), there are more possibilities to intervene, and people have a broader repertoire of control
strategies at their disposal. For instance, a person might anticipate a possible conflict and avoid
exposure to tempting stimuli. Alternatively, a person might re-evaluate experienced conflict differ-
ently by appraising a situation as a possibility to indulge. Thus, conflicts at high levels of abstrac-
tion do not only occupy a larger action space (see Proposition 3), but they also occupy a more
prolonged temporal space during which different forms of control can be employed (see funnel
shape in Figure 1D).

Implications
Our framework proposes that differences between conflicts can best be understood along the
dimension of complexity. It suggests that the vertical and horizontal challenges are closely related:
because more complex conflicts are embedded in a larger action space, they allow for more
diverse control strategies, and thus, conflict resolution extends longer in time. Our conceptualiza-
tion has key implications for models of conflict resolution. We next discuss how differences in
complexity affect mechanisms by which people resolve conflict, how conflict resolution mandates
a trade-off between costs and benefits, and we propose an agenda for future research.

Hierarchy determines conflict resolution
Self-control researchers are debating what mechanisms underlie conflict resolution [52–54].
Some researchers argue that control reflects the inhibition of automatic response tendencies
[52]; others argue that self-control can best be understood as a dynamic decision-making pro-
cess in which different options are weighed [53]. Our framework has the potential to resolve
this debate, by suggesting that the two perspectives describe conflict resolution at different levels
of abstraction. This idea is consistent with existing accounts of a hierarchical organization of con-
trol processes in the frontal cortex [55]. At lower levels of abstraction, control requires people to
consider fewer and more concrete goals and actions (Proposition 3). Hence, the resolution of
simple conflicts, as investigated with the Stroop task, can be described as the inhibition of an in-
appropriate action (e.g., ‘to grab the car keys’ needs to be inhibited when people had planned ‘to
take the bike’; Figure 2, Panel B, Row 1). Here, control ensures the correct response within the
context of a specific rule. By contrast, conflict regulation at higher levels of abstraction resembles
a multi-stage decision-making process (e.g., people oscillate between ‘to save time’ and ‘to save
natural resources’; Figure 2, Panel B, Row 2), which requires people to simulate and evaluate var-
ious actions and their potential consequences [56–59]. In such situations, a variety of control pro-
cesses can take place (e.g., attention deployment, appraisal [60]). Here, control serves to ensure
conflict resolution, per se, namely, resolving the conflict rather than deferring the decision. In this
way, our framework offers a big-picture perspective on the contrasting ways in which self-control
is currently being conceptualized (Box 2).
762 Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8
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Box 2. Reconciling current debates on conflict and control

Dual- versus single-process

Traditionally, control has been type-cast as the antagonist to automatic and impulsive tendencies. Dual-process models
capture this idea by construing control as a slow and deliberate process that inhibits fast and automatic impulses. This
view has been challenged by single-process models which describe control as a value-based choice that weighs actions
according to their costs and the benefits of potential outcomes [53]. Recently, similar debates in various domains
(e.g., self-control) have focused on differences in assumed mechanisms. Our framework can reconcile this debate by
showing that the two perspectives describe conflict resolution at different levels of complexity (Proposition 3).

Unitary versus fractioned control

Our framework also contributes to a debate asking whether control is due to a single controller (i.e., the unitary hypothesis)
or is the consequence of multiple, independent controllers. For example, personality research asks whether different con-
flict tasks can be explained by a few latent variables [94]. Neuroscientists debate whether prefrontal areas reflect a core
network for control or local individual controllers [95]. Cognitive science discusses whether control processes can gener-
alize across tasks or be task-specific [96]; and developmental science tests whether training control transfers to other
tasks or not [97]. Here, we propose that while basic aspects of conflict processing are shared across tasks, the fractioning
depends on the complexity (with more abstract conflicts allowing for broader control strategies, Proposition 4) and the
specifics of how actions are implemented (Proposition 2). Our framework also suggests when research should expect
to find evidence for the unitary view (e.g., when measures are aligned along the horizontal axis) and when to expect evi-
dence for the fractioned view (e.g., when measures do not align).

Weakness of will versus goal inconsistency

Finally, self-control failures have often been conceptualized as a weakness of the will in which impulses overrule intended
behavior. An alternative conception considers conflicts as a (temporal) inconsistency of different goals [98]. From this per-
spective, a failure of control reflects a change in the importance of goals, either because a temporally more distant goal is
discounted or because a goal that promises immediate reward (i.e., hedonic goal) becomes self-relevant (e.g., sharing
pizza because you celebrate a special occasionwith friends [99,100]). Our framework captures both perspectives. Conflict
between more abstract goals provides a description of goal-inconsistency (Proposition 3), whereas conflict at concrete
levels refer to situations in which specific action impulses overrule goals or intentions.

Trends in Cognitive Sciences
The empirical finding that correlations between different conflict measures are often low was
previously considered surprising in the literature. Our framework, however, suggests that these
correlations should be expected to be low because, at different levels of complexity, conflict mea-
sures tap into different action representations, which require different forms of conflict resolution.
Relatedly, because more complex conflicts extend longer in time, they allow for more diverse con-
trol strategies (Proposition 4). Thus, it is unrealistic to expect that the way people resolve low-
complexity conflicts is directly related to how people resolve high-complexity conflicts. Our frame-
work could guide future work that aims to optimize the correlational approach. It may be possible to
accurately predict how people resolve real-life conflicts from lab-based tasks if measures are more
aligned on action abstraction and strategy selection [40,51].

The costs of going up the hierarchy
Our framework also provides an explanation for why people often fail to consider their higher-level
goals [61]. According to Proposition 3, moving up the goal hierarchy implies representing (and
simulating) an increasing number of actions and their consequences. Given the embodied nature
of action planning and action simulations (Proposition 2), these processes require time and cog-
nitive resources [62]. That is, not only do more abstract goal representations come with more
connections to other nodes in the network, but the neural representations that are involved are
also more likely to overlap with neural representations related to competing goals, increasing
the likelihood of interference [63,64]. Moreover, resolving conflicts at a higher level of abstraction
will be accompanied by a stronger sense of uncertainty. Since abstract conflicts involve the con-
sideration and evaluation of an increasing amount of information (Proposition 3), uncertainty in-
creases about which action is the ‘correct’ one (e.g., ‘Is it more important to spend time with
my family or to save natural resources?’), and uncertainty about whether a specific action leads
Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8 763
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to the desired outcome (e.g., ‘Does taking the bike really help save the planet?’). For both reasons
(increased representational overlap and uncertainty), conflict resolution at higher levels should
generally be more costly. As a consequence, we predict that all else being equal, people should
have a general preference to resolve conflicts at lower levels of the action–goal hierarchy [44] and
to avoid higher-level conflict resolution [62].

A further benefit of resolving conflict at lower, rather than higher, levels of abstraction it is that this
may support behavioral consistency (i.e., enacting the same behavior in the same or similar con-
texts in the future). There has been much interest in the effect of conflict resolution on future be-
havior across domains (e.g., congruency sequence effect, sustained self-control behavior). One
common assumption is that conflict functions as a learning signal reinforcing active representa-
tions [3,65]. Without acknowledging the hierarchical organization of action–goal representations,
however, any model assuming the common two-step control process will come to the similar
conclusion that conflict will reinforce whatever representation drove the action (e.g., task rule,
health goal, moral value), with more consistent future behavior as a result. Our framework, how-
ever, suggests that complexity matters. Specifically, it predicts that conflict complexity should
modulate learning. Given that conflicts higher up the hierarchy include more associated subgoals
and actions (Proposition 3), we expect that the reinforcement signal should spread across multi-
ple nodes rather than just one. In line with goal system theory, and general spreading activation
accounts, which posit that the strength of the activation decays as it propagates through the net-
work [46,64] we propose that the link between the enacted behavior and the reinforced goal
should be relatively weaker the more abstract the goal is (and stronger for more concrete action
plans or goals). As a consequence, high-level conflicts should be followed by relatively lower be-
havioral consistency [66]. This effect may be compounded by the fact that single actions rarely
immediately satisfy abstract goals, which means that the learning signal is delayed and thus
weaker to begin with [67].

By contrast, when conflicts are solved at a low level, a concrete task rule is enacted and rein-
forced, which should readily strengthen behavioral consistency. This prediction resonates with
research showing that behavioral interventions that require the implementation or monitoring of
concrete actions are often effective (e.g., in the context of health behavior [68]; in the context of
psychotherapy [69]). Possibly, these interventions reduce complexity by limiting possible connec-
tions between goals and actions (Proposition 3). In turn, this may reduce opportunity costs, un-
certainty, and regret [29,70]. An important question for future research is how to increase
certainty and confidence about resolving abstract conflicts, as this might be a way to nonetheless
achieve behavioral consistency. Prior work suggests that giving more weight to the action-
congruent, but not the action-incongruent, goal can boost confidence (e.g., ‘to save resources’
and not ‘to save time’ in case one chooses to take the bike [71]). Our framework adds that this
intervention should be especially useful in the context of abstract conflicts, where confidence is
potentially lower. Perhaps, this can be achieved by explicitly guiding people’s attention to the
action-congruent goal or providing positive feedback.

The benefits of going up the hierarchy
If resolving conflict on the level of abstract goals comes with costs, why should people escalate to
this level at all? Our framework predicts that higher-level conflict resolution has the potential to in-
fluence behavior across contexts and in the long term. First, we note that even small amounts of
activation can strengthen a goal when repeated over time. For example, a person’s health goals
will never get reinforced if they always solve food conflicts at a low level (‘I eat salad today because
it is salad day’). Yet, their health goal will get reinforced, at least sometimes, if they sometimes re-
solve food conflicts at a high level (‘I eat salad today because I find a healthy lifestyle important’).
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Given people’s general tendency to solve conflicts at lower levels, our framework explains why
people find it difficult to act in line with their goals in new situations. Second, as abstract goals
are mapped onto more subgoals, our framework predicts that there should also be more gener-
alization across behaviors that serve the same goal when conflicts are resolved at a higher level
(e.g., repeatedly choosing the bike for environmental reasons should increase the likelihood of
buying a vegetarian meal). Such generalizability is particularly useful for the pursuit of more ab-
stract goals, as these can only be achieved through repeatedly engaging in a variety of goal-
conducive actions.

A final benefit from resolving conflict at higher levels stems from the observation that abstract
goals are often core goals (i.e., goals that are intertwined with people’s identity) [44,72]. Thus, re-
solving conflicts at higher levels of abstraction may be important for people’s self-concept and for
experiencing actions as meaningful [73]. That is, we predict that, over time, resolving conflicts at a
higher level may produce a broad and diverse, yet identity-congruent behavioral pattern [74]. The
enhanced impact over time with increasing levels of complexity is captured in the funnel shape in
Figure 1D. In sum, drawing from our framework, we posit that resolving conflict at higher levels
has costs (e.g., increasing computational costs and uncertainty), but also unique benefits
(e.g., generalization and identity shaping).

Research agenda
Computational models of control and decision-making suggest that behavior follows from a cost–
benefit trade-off, in which people weigh anticipated costs against potential rewards [75]. Al-
though these models can successfully describe behavior, it often remains unclear why control
of some conflicts is more costly than the control of others. Our framework provides a potential an-
swer to this question: we propose that complexity, represented as the amount of information or
number of possible connections in the network, should scale with processing costs of going up
the hierarchy (i.e., increasing abstractness of the active representations; Proposition 3). This form
of meta-control [76,77] can, therefore, be conceptualized as a decision about the level of abstrac-
tion (and thus complexity) at which conflicts are resolved. Based on this novel perspective, future
computational work could arrive at an account of hierarchical conflict control, by juxtaposing the
costs and benefits of complexity.

More broadly, our framework can serve as a starting point for an interdisciplinary, systematic, ex-
perimental approach to studying conflict regulation in different domains. Concretely, our frame-
work suggests that we need new experimental paradigms, which allow the manipulation and
measurement of conflicts of varying complexity. A first step is to examine how conflict complexity
can be captured in reaction times [78], different types of errors [79], and behavioral and (neuro)
physiological indicators [80–82]. For example, more complex conflict stimuli should produce
longer reaction times than stimuli of lower complexity in the same task [83]. Relatedly, since
more, compared to less, complex conflict resolution may involve the use of different strategies,
it is necessary to attempt to assess multiple control strategies within the same task [84]. One
could also investigate variation in subjective conflict complexity by assessing its determinants
(e.g., number of considered goals or actions) or its consequences (e.g., amount of strategies
used, uncertainty about correct response, outcome uncertainty, experience of effort) via self-
report [85,86].

A second step is to manipulate the complexity of conflicts [62,78]. For example, a recent study
manipulated ‘policy abstraction’ in a cognitive control task by varying the number of contextual
contingencies of the task rule (one symbol determines response versus two or more symbols
jointly determine response [62]). In line with our framework, they show that participants avoided
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Outstanding questions
How are hierarchical action
representations learned and
implemented? Which computational
frameworks (e.g., hierarchical rein-
forcement learning) could capture
the underlying mechanisms?

How do motivational and emotional
processes influence conflict resolution
across hierarchies? Is motivation
required to solve conflicts at higher
levels of the hierarchy? Do emotions
influence the speed with which
information is propagated through the
levels of hierarchy?

We currently refer to complexity as the
number of connections between
nodes in the network (policy
complexity). A complimentary descrip-
tion of complexity could include the ef-
ficiency with which these connections
become activated (computational
complexity). Extending the definition
of complexity within our framework
could help explain phenomena like
habit formation.

Since the framework is broadly
consistent with existing accounts of a
hierarchical organization of control
processes in the frontal cortex, can
we leverage recent neuroimaging
techniques (e.g., representational sim-
ilarity analysis) to assess complexity in
conflict processing across different do-
mains and tasks?
higher policy abstraction tasks more often. Building on those initial efforts, future research re-
quires experimental paradigms that allow a systematic and equivalent mapping of complexity
across different research traditions. We, therefore, recommend building hybrid paradigms that
allow for different types of conflict (e.g., typical response, self-control, and moral conflicts) within
the same task or design space [87]. For example, one could think of designing a task in which an
agent has to make consecutive decisions that vary in conflict complexity: delivering packages
across the city and encountering low complexity conflicts (e.g., following instructions of traffic
agent versus traffic lights) and high complexity conflicts (e.g., picking mode of transportation:
environmentally friendly bike versus more efficient car).

Finally, it is necessary to combine both measurement and manipulation of conflict and complexity
because conflict representations vary depending on person and situation. For example, contex-
tual factors such as fatigue may reduce people’s willingness to invest the higher costs of moving
up the hierarchy [88]. Similarly, individual differences, such as trait self-control, may impact at
what level people represent the conflict and their choice of conflict resolution strategies
[60,89,90].

Concluding remarks
For decades, researchers have been concerned with the question of whether ‘all conflicts are the
same’. Here, we present an integrative framework that proposes that different conflicts vary along
the dimension of complexity. The framework captures the similarities and differences between dif-
ferent conflicts and provides a unifying language and conceptual frame that allows researchers
across domains to relate different kinds of conflict to each other. Although many open questions
remain (see Outstanding questions), the framework explains existing phenomena and disparities
in the literature and offers novel insights and predictions, yielding a new agenda for research on
conflict regulation across different domains.

Acknowledgments
The ideas presented in this paper were collaboratively developed by all contributing authors within the Scientific Network on

Conflict Regulation, supported by the German Research Foundation. Special appreciation is extended to Elena Frei for her

invaluable assistance in coordinating multiple in-person meetings for this Scientific Network in Tübingen. Preparation and

writing of this article were funded by a ‘Scientific Network’ grant from the German Research Foundation awarded to D.D.

(DI 2126/5-1). D.B. is funded by the Dutch Research Council (NWO) XS (406.XS.01.150). D.D. acknowledges support by

grant DI 2126/3-2 from the German Research Foundation. R.P. is funded in the Heisenberg Programme of the German

Research Foundation (PF 853/10-1). A.M.F.R. acknowledges support by grants from the German Research Foundation

(DFG RE 4449/1-1,SFB 940/3, B7 RTG 2660/B2) and by a 2020 NARSAD Young Investigator Grant. A.S. received an Emmy

Noether fellowship from the German Research Foundation (SO 1636/2-1). S.B. is funded by an ERC Starting grant (852570).

Declaration of interests
No interests are declared.

References

1. Botvinick, M.M. et al. (2001) Conflict monitoring and cognitive

control. Psychol. Rev. 108, 624–652
2. Myrseth, K.O.R. and Fishbach, A. (2009) Self-control: a function

of knowing when and how to exercise restraint. Curr. Dir.
Psychol. Sci. 18, 247–252

3. Verguts, T. and Notebaert, W. (2008) Hebbian learning of cog-
nitive control: dealing with specific and nonspecific adaptation.
Psychol. Rev. 115, 518–525

4. Grueschow, M. et al. (2021) Real-world stress resilience is
associated with the responsivity of the locus coeruleus. Nat.
Commun. 12, 2275

5. Eisenberg, I.W. et al. (2019) Uncovering the structure of self-
regulation through data-driven ontology discovery. Nat.
Commun. 10, 2319

6. Saunders, B. et al. (2022) Longitudinal evidence that event
related potential measures of self-regulation do not predict
everyday goal pursuit. Nat. Commun. 13, 3201

7. Saunders, B. et al. (2018) Reported self-control is not meaning-
fully associated with inhibition-related executive function: a
Bayesian analysis. Collabra Psychol. 4, 1–16

8. Braem, S. et al. (2019) Measuring adaptive control in conflict
tasks. Trends Cogn. Sci. 23, 769–783

9. Hedge, C. et al. (2018) The reliability paradox: why robust cog-
nitive tasks do not produce reliable individual differences.
Behav. Res. Methods 50, 1166–1186

10. Friedman, N.P. and Gustavson, D.E. (2022) Do rating and task
measures of control abilities assess the same thing? Curr. Dir.
Psychol. Sci. 31, 262–271
766 Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8

http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0005
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0005
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0010
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0010
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0010
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0015
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0015
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0015
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0020
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0020
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0020
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0025
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0025
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0025
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0030
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0030
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0030
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0035
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0035
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0035
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0040
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0040
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0045
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0045
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0045
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0050
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0050
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0050
CellPress logo


Trends in Cognitive Sciences
11. Reiter, A.M. et al. (2021) Neuro-cognitive processes as media-
tors of psychological treatment effects. Curr. Opin. Behav.
Sci. 38, 103–109

12. Wennerhold, L. and Friese, M. (2020) Why self-report measures
of self-control and inhibition tasks do not substantially correlate.
Collabra Psychol. 6, 9

13. Berlyne, D.E. (1954) A theory of human curiosity. Br. J. Psychol.
Gen. Sect. 45, 180–191

14. Festinger, L. (1957) A Theory of Cognitive Dissonance, Row,
Peterson, & Co

15. Allom, V. et al. (2016) Self-report and behavioural approaches
to the measurement of self-control: are we assessing the
same construct? Pers. Individ. Dif. 90, 137–142

16. Inzlicht, M. and Gutsell, J.N. (2007) Running on empty. Psychol.
Sci. 18, 933–937

17. King, J.A. et al. (2007) Inefficient cognitive control in adult
ADHD: evidence from trial-by-trial Stroop test and cued task
switching performance. Behav. Brain Funct. 3, 42

18. Kleiman, T. et al. (2014) The control-freak mind: stereotypical
biases are eliminated following conflict-activated cognitive
control. J. Exp. Psychol. Gen. 143, 498–503

19. Schmid, P.C. et al. (2015) Power effects on cognitive control:
turning conflict into action. J. Exp. Psychol. Gen. 144, 655–663

20. Langeslag, S.J.E. and van Steenbergen, H. (2020) Cognitive
control in romantic love: the roles of infatuation and attachment
in interference and adaptive cognitive control. Cogn. Emot. 34,
596–603

21. Jostmann, N.B. and Koole, S.L. (2007) On the regulation of
cognitive control: action orientation moderates the impact of
high demands in Stroop interference tasks. J. Exp. Psychol.
Gen. 136, 593–609

22. Chen, T. et al. (2018) A domain-general brain network
underlying emotional and cognitive interference processing:
evidence from coordinate-based and functional connectivity
meta-analyses. Brain Struct. Funct. 223, 3813–3840

23. Feng, C. et al. (2021) Common brain networks underlying
human social interactions: evidence from large-scale neuroim-
aging meta-analysis. Neurosci. Biobehav. Rev. 126, 289–303

24. Inzlicht, M. et al. (2015) Emotional foundations of cognitive
control. Trends Cogn. Sci. 19, 126–132

25. Dignath, D. et al. (2020) Conflict monitoring and the affective-
signaling hypothesis—an integrative review. Psychon. Bull.
Rev. 27, 193–216

26. Fröber, K. et al. (2017) The role of affective evaluation in conflict
adaptation: an LRP study. Brain Cogn. 116, 9–16

27. van Harreveld, F. et al. (2015) The ABC of ambivalence:
affective, behavioral, and cognitive consequences of attitudinal
conflict. Adv. Exp. Soc. Psychol. 52, 285–324

28. Götz, F.J. et al. (2023) Conflict experience and resolution under-
lying obedience to authority. Sci. Rep. 13, 1–12

29. Becker, D. et al. (2019) Spoiling the pleasure of success: emo-
tional reactions to the experience of self-control conflict in the
eating domain. Emotion 19, 1377–1395

30. Körner, A. et al. (2019) When skeptical, stick with the norm: low
dilemma plausibility increases deontological moral judgments.
J. Exp. Soc. Psychol. 84, 103834

31. Proulx, T. et al. (2012) Understanding all inconsistency com-
pensation as a palliative response to violated expectations.
Trends Cogn. Sci. 16, 285–291

32. Carver, C.S. and Scheier, M.F. (1982) Control theory: a useful
conceptual framework for personality–social, clinical, and health
psychology. Psychol. Bull. 92, 111–135

33. Norman, D.A. and Shallice, T. (1986) Attention to action: willed
and automatic control of behavior. In Consciousness and Self-
Regulation: Advances in Research and Theory (Vol. 4) (Davidson,
R.J. et al., eds), pp. 1–18, Springer

34. Botvinick, M. et al. (1999) Conflict monitoring versus selection
for-action in anterior cingulate cortex. Nature 402, 179–181

35. Kerns, J.G. et al. (2004) Anterior cingulate conflict monitoring
and adjustments in control. Science 303, 1023–1026

36. Hofmann, W. et al. (2012) Everyday temptations: an experience
sampling study of desire, conflict, and self-control. J. Pers. Soc.
Psychol. 102, 1318–1335

37. Tamir, M. (2021) Effortful emotion regulation as a unique form of
cybernetic control. Perspect. Psychol. Sci. 16, 94–117

38. Mata, A. (2019) Social metacognition in moral judgment:
decisional conflict promotes perspective taking. J. Pers. Soc.
Psychol. 117, 1061–1082

39. Murayama, K. (2022) A reward-learning framework of knowl-
edge acquisition: an integrated account of curiosity, interest,
and intrinsic–extrinsic rewards. Psychol. Rev. 129, 175–198

40. Duckworth, A.L. et al. (2016) Situational strategies for self-
control. Perspect. Psychol. Sci. 11, 35–55

41. Berkman, E.T. et al. (2011) In the trenches of real-world self-
control: neural correlates of breaking the link between craving
and smoking. Psychol. Sci. 22, 498–506

42. Lopez, R.B. et al. (2014) Neural predictors of giving in to temp-
tation in daily life. Psychol. Sci. 25, 1337–1344

43. Duckworth, A.L. and Kern, M.L. (2011) A meta-analysis of the
convergent validity of self-control measures. J. Res. Pers. 45,
259–268

44. Vallacher, R.R. and Wegner, D.M. (1987) What do people think
they’re doing? Action identification and human behavior.
Psychol. Rev. 94, 3–15

45. Fine, J.M. and Hayden, B.Y. (2022) The whole prefrontal cortex
is premotor cortex. Philos. Trans. R. Soc. B Biol. Sci. 377,
20200524

46. Kruglanski, A.W. et al. (2002) A theory of goal systems. Adv.
Exp. Soc. Psychol. 34, 331–378

47. Barsalou, L.W. (2008) Grounded cognition. Annu. Rev. Psychol.
59, 617–645

48. Trope, Y. and Liberman, N. (2010) Construal-level theory of
psychological distance. Psychol. Rev. 117, 440–463

49. Gershman, S.J. (2020) Origin of perseveration in the trade-off
between reward and complexity. Cognition 204, 104394

50. Mittenbühler, M. et al. (2024) A rational trade-off between the
costs and benefits of automatic and controlled processing. In
Proceedings of the Annual Meeting of the Cognitive Science
Society

51. Braver, T.S. (2012) The variable nature of cognitive control: a
dual mechanisms framework. Trends Cogn. Sci. 16, 106–113

52. Hofmann, W. et al. (2009) Impulse and self-control from a dual-
systems perspective. Perspect. Psychol. Sci. 4, 162–176

53. Berkman, E.T. et al. (2017) Self-control as value-based choice.
Curr. Dir. Psychol. Sci. 26, 422–428

54. Shenhav, A. (2017) The perils of losing control: why self-control
is not just another value-based decision. Psychol. Inq. 28,
148–152

55. Badre, D. and Nee, D.E. (2018) Frontal cortex and the hierarchi-
cal control of behavior. Trends Cogn. Sci. 22, 170–188

56. Hunt, L.T. et al. (2021) Formalizing planning and information
search in naturalistic decision-making. Nat. Neurosci. 24,
1051–1064

57. Soutschek, A. et al. (2021) Frontopolar theta oscillations
link metacognition with prospective decision making. Nat.
Commun. 12, 1–8

58. Reiter, A.M.F. et al. (2021) Preference uncertainty accounts for
developmental effects on susceptibility to peer influence in ado-
lescence. Nat. Commun. 12, 1–13

59. Dora, J. et al. (2022) The effect of opportunity costs on mental
fatigue in labor/leisure trade-offs. J. Exp. Psychol. Gen. 151,
695–710

60. Hennecke, M. and Bürgler, S. (2020) Many roads lead to Rome:
self-regulatory strategies and their effects on self-control. Soc.
Personal. Psychol. Compass 14, e12530

61. Baumeister, R.F. (2002) Yielding to temptation: self-control fail-
ure, impulsive purchasing, and consumer behavior. J. Consum.
Res. 28, 670–676

62. Sayalı, C. et al. (2023) Policy abstraction as a predictor of cog-
nitive effort avoidance. J. Exp. Psychol. Gen. 152, 3440–3458

63. Alon, N. et al. (2017) A graph-theoretic approach to multitask-
ing. Adv. Neural Inf. Proces. Syst. 30,

64. Musslick, S. and Cohen, J.D. (2021) Rationalizing constraints
on the capacity for cognitive control. Trends Cogn. Sci. 25,
757–775

65. Verguts, T. andNotebaert,W. (2009) Adaptation by binding: a learn-
ing account of cognitive control. Trends Cogn. Sci. 13, 252–257

66. Kleiman, T. and Hassin, R.R. (2013) When conflicts are good:
nonconscious goal conflicts reduce confirmatory thinking.
J. Pers. Soc. Psychol. 105, 374–387
Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8 767

http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0055
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0055
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0055
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0060
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0060
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0060
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0065
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0065
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0070
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0070
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0075
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0075
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0075
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0080
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0080
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0085
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0085
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0085
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0090
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0090
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0090
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0095
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0095
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0100
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0100
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0100
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0100
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0105
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0105
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0105
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0105
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0110
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0110
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0110
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0110
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0115
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0115
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0115
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0120
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0120
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0125
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0125
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0125
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0130
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0130
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0135
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0135
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0135
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0140
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0140
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0145
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0145
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0145
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0150
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0150
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0150
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0155
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0155
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0155
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0160
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0160
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0160
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0165
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0165
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0165
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0165
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0170
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0170
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0175
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0175
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0180
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0180
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0180
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0185
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0185
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0190
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0190
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0190
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0195
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0195
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0195
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0200
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0200
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0205
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0205
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0205
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0210
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0210
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0215
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0215
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0215
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0220
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0220
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0220
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0225
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0225
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0225
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0230
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0230
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0235
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0235
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0240
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0240
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0245
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0245
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0250
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0250
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0250
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0250
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0255
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0255
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0260
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0260
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0265
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0265
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0270
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0270
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0270
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0275
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0275
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0280
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0280
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0280
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0285
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0285
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0285
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0290
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0290
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0290
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0295
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0295
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0295
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0300
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0300
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0300
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0305
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0305
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0305
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0310
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0310
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0315
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0315
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0320
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0320
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0320
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0325
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0325
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0330
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0330
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0330
CellPress logo


Trends in Cognitive Sciences
67. Held, L.K. et al. (2024) Reinforcement learning of adaptive con-
trol strategies. Commun. Psychol. 2, 1–13

68. Gollwitzer, P.M. and Sheeran, P. (2006) Implementation inten-
tions and goal achievement: a meta-analysis of effects and pro-
cesses. Adv. Exp. Soc. Psychol. 38, 69–119

69. Cuijpers, P. et al. (2021) Psychotherapies for depression: a net-
work meta-analysis covering efficacy, acceptability and long-
term outcomes of all main treatment types. World Psychiatry
20, 283–293

70. Becker, D. (2021) Feeling right about doing right, even if it was
difficult? Emotional and behavioral consequences of conflict
during ethical consumer decision-making. J. Consum. Behav.
20, 817–826

71. Lieder, F. et al. (2019) Cognitive prostheses for goal achievement.
Nat. Hum. Behav. 3, 1096–1106

72. Vallacher, R.R. and Wegner, D.M. (1989) Levels of personal
agency: individual variation in action identification. J. Pers.
Soc. Psychol. 57, 660–670

73. Davis, W.E. et al. (2016) Motivating the academic mind: high-
level construal of academic goals enhances goal meaningful-
ness, motivation, and self-concordance. Motiv. Emot. 40,
193–202

74. Fujita, K. (2008) Seeing the forest beyond the trees: a construal-
level approach to self-control. Soc. Personal. Psychol. Compass
2, 1475–1496

75. Shenhav, A. et al. (2013) The expected value of control: an inte-
grative theory of anterior cingulate cortex function. Neuron 79,
217

76. Griffiths, T.L. et al. (2019) Doing more with less: meta-reasoning
and meta-learning in humans and machines. Curr. Opin. Behav.
Sci. 29, 24–30

77. Hommel, B. (2015) Between persistence and flexibility: the Yin
and Yang of action control. Adv. Motiv. Sci. 2, 33–67

78. Moss, M.E. and Mayr, U. (2023) What’s so hard about hierar-
chical control? Pinpointing processing constraints within cue-
based and serial-order control structures. Cogn. Psychol.
144, 101582

79. Krigolson, O.E. and Holroyd, C.B. (2007) Hierarchical error pro-
cessing: different errors, different systems. Brain Res. 1155,
70–80

80. Kikumoto, A. and Mayr, U. (2020) Conjunctive representations
that integrate stimuli, responses, and rules are critical for action
selection. Proc. Natl. Acad. Sci. U. S. A. 117, 10603–10608

81. Tusche, A. and Hutcherson, C.A. (2018) Cognitive regulation
alters social and dietary choice by changing attribute represen-
tations in domain-general and domain-specific brain circuits.
Elife 7, e31185

82. Pfister, R. et al. (2016) Burdens of non-conformity: motor exe-
cution reveals cognitive conflict during deliberate rule violations.
Cognition 147, 93–99

83. Mattes, A. and Schneider, I.K. (2024) Cognitive processing of
attitudinal ambivalence: insights from a diffusion model analysis.
PsyArXiv, Published online May 17, 2024. https://doi.org/10.
31234/osf.io/p7239

84. Dignath, D. et al. (2015) Flexible conflict management: conflict
avoidance and conflict adjustment in reactive cognitive control.
J. Exp. Psychol. Learn. Mem. Cogn. 41, 975–988

85. Saunders, B. and More, K.R. (2024) Some habits are more
work than others: deliberate self-regulation strategy use in-
creases with behavioral complexity, even for established habits.
J. Pers., Published online March 7, 2024. https://doi.org/10.
1111/JOPY.12926

86. Phillips, L.A. and Mullan, B.A. (2023) Ramifications of behav-
ioural complexity for habit conceptualisation, promotion, and
measurement. Health Psychol. Rev. 17, 402–415

87. Almaatouq, A. et al. (2024) Beyond playing 20 questions with
nature: integrative experiment design in the social and behav-
ioral sciences. Behav. Brain Sci. 47, e33

88. Müller, T. and Apps, M.A.J. (2019) Motivational fatigue: a neuro-
cognitive framework for the impact of effortful exertion on sub-
sequent motivation. Neuropsychologia 123, 141–151

89. Inzlicht, M. et al. (2021) Integrating models of self-regulation.
Annu. Rev. Psychol. 72, 319–345

90. Schneider, I.K. et al. (2019) Meta-analytic evidence for ambiva-
lence resolution as a key process in effortless self-control.
J. Exp. Soc. Psychol. 85, 103846

91. Harmon-Jones, E. and Mills, J. (2019) An introduction to cognitive
dissonance theory and an overview of current perspectives on the
theory. In Cognitive Dissonance: Reexamining a Pivotal Theory in
Psychology (2nd edn) (Harmon-Jones, E., ed.), pp. 3–24, American
Psychological Association

92. Hommel, B. (2011) The Simon effect as tool and heuristic. Acta
Psychol. 136, 189–202

93. Hopfield, J.J. (1982) Neural networks and physical systems
with emergent collective computational abilities. Proc. Natl.
Acad. Sci. U. S. A. 79, 2554

94. Friedman, N.P. and Miyake, A. (2017) Unity and diversity of
executive functions: individual differences as a window on cog-
nitive structure. Cortex 86, 186–204

95. Badre, D. (2020) Brain networks for cognitive control: four unre-
solved questions. In Intrusive Thinking across Neuropsychiatric
Disorders: FromMolecules to FreeWill (Kalivas, P.W. and Paulus,
M.P., eds), pp. 203–228, MIT Press

96. Braem, S. et al. (2014) What determines the specificity of
conflict adaptation? A review, critical analysis, and proposed
synthesis. Front. Psychol. 5, 111622

97. Karbach, J. and Kray, J. (2009) How useful is executive control
training? Age differences in near and far transfer of task-
switching training. Dev. Sci. 12, 978–990

98. Brandtstädter, J. and Rothermund, K. (2002) The life-course
dynamics of goal pursuit and goal adjustment: a two-process
framework. Dev. Rev. 22, 117–150

99. Bernecker, K. and Becker, D. (2021) Beyond self-control:
mechanisms of hedonic goal pursuit and its relevance for
well-being. Personal. Soc. Psychol. Bull. 47, 627–642

100. Becker, D. and Bernecker, K. (2023) The role of hedonic goal
pursuit in self-control and self-regulation: is pleasure the prob-
lem or part of the solution? Affect. Sci. 4, 470–474
768 Trends in Cognitive Sciences, August 2024, Vol. 28, No. 8

http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0335
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0335
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0340
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0340
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0340
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0345
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0345
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0345
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0345
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0350
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0350
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0350
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0350
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0355
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0355
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0360
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0360
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0360
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0365
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0365
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0365
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0365
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0370
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0370
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0370
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0375
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0375
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0375
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0380
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0380
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0380
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0385
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0385
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0390
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0390
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0390
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0390
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0395
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0395
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0395
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0400
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0400
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0400
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0405
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0405
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0405
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0405
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0410
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0410
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0410
https://doi.org/10.31234/osf.io/p7239
https://doi.org/10.31234/osf.io/p7239
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0420
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0420
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0420
https://doi.org/10.1111/JOPY.12926
https://doi.org/10.1111/JOPY.12926
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0430
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0430
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0430
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0435
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0435
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0435
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0440
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0440
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0440
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0445
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0445
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0450
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0450
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0450
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0455
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0455
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0455
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0455
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0455
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0460
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0460
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0465
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0465
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0465
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0470
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0470
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0470
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0475
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0475
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0475
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0475
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0480
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0480
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0480
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0485
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0485
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0485
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0490
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0490
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0490
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0495
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0495
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0495
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0500
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0500
http://refhub.elsevier.com/S1364-6613(24)00173-6/rf0500
CellPress logo

	An integrative framework of conflict and control
	Are all conflicts the same?
	The vertical challenge: what conflicts are made of
	The horizontal challenge: when are conflicts resolved
	Proposing an integrative framework of conflict and control
	Proposition 1. Action and goal representations are hierarchically organized
	Proposition 2. Action representations are at the heart of all conflicts
	Proposition 3. More abstract goals are embedded in a more complex action space
	Proposition 4. Conflict between increasingly abstract goals extends over time

	Implications
	Hierarchy determines conflict resolution
	The costs of going up the hierarchy
	The benefits of going up the hierarchy

	Research agenda
	Concluding remarks
	Acknowledgments
	Declaration of interests
	References




