
  
 

 

GO WITH THE FLOW:  
WHEN LISTENERS USE MUSIC AS TECHNOLOGY 

Andrew Demetriou ‡ Martha Larson ‡§ Cynthia C. S. Liem ‡ 
‡ Delft University of Technology, Delft, The Netherlands 

§ Radboud University, Nijmegen, The Netherlands 
andrew.m.demetriou@gmail.com {m.a.larson, c.c.s.liem}@tudelft.nl 

ABSTRACT 
Music has been shown to have a profound effect on lis-
teners’ internal states as evidenced by neuroscience re-
search. Listeners report selecting and listening to music 
with specific intent, thereby using music as a tool to 
achieve desired psychological effects within a given con-
text. In light of these observations, we argue that music 
information retrieval research must revisit the dominant 
assumption that listening to music is only an end unto it-
self. Instead, researchers should embrace the idea that 
music is also a technology used by listeners to achieve a 
specific desired internal state, given a particular set of 
circumstances and a desired goal. This paper focuses on 
listening to music in isolation (i.e., when the user listens 
to music by themselves with headphones) and surveys 
research from the fields of social psychology and neuro-
science to build a case for a new line of research in music 
information retrieval on the ability of music to produce 
flow states in listeners. We argue that interdisciplinary 
collaboration is necessary in order to develop the under-
standing and techniques necessary to allow listeners to 
exploit the full potential of music as psychological tech-
nology. 

1. INTRODUCTION 
When the word technology is used in the context of mu-
sic, it generally relates to the development of new digital 
devices or algorithms that support the production, stor-
age, and/or transmission of music.  In this paper we break 
from the conventional use of the word technology in re-
gards to music, reprising a conception of music as a tech-
nology in and of itself.  
In order to understand precisely what music as technolo-
gy means, it is helpful to take a closer look at the mean-
ing of the word technology. Specifically, we use technol-
ogy in the sense of a manner of accomplishing a task es-
pecially using technical processes, methods, or 
knowledge1. We do not contradict the generally accepted 
perspective that music may exist for its own sake. How-
ever, we do take the position that other considerations 
may also be at stake when listeners listen to music. Spe-

                                                
1 http://www.merriam-webster.com/dictionary/technology  

cifically, we hold that there are cases when listeners use 
music as a tool that is directed towards accomplishing a 
task. In these cases, music can be considered as part of a 
method applied by listeners to achieve a goal.  
The notion of music as technology was already coined in 
the area of sociology by DeNora at the end of the millen-
nium [8]. This work characterized music as part of the 
continuing process of self-development, and posited that 
individuals use it to maintain and develop a social identi-
ty as well as a means to self-regulate emotions, moods, 
energy levels, or for the purposes of ‘self care’. In effect, 
it was suggested that people outsource various sorts of 
'emotional work' to music, based on their goals within a 
given context.  
We argue that the moment is now ripe for the music in-
formation retrieval (MIR) community to revisit this no-
tion. In the intervening years, social psychology and neu-
roscience have considerably advanced our understanding 
of how music is used in everyday life, and how it effects 
the brain. Further, music recommender systems show 
signs that they are already reorienting themselves from 
music that users "like" to music that users find useful in a 
particular situation. This development is evident in the 
evolution of how the purpose of music recommender sys-
tems is described in the literature. A 2002 publication 
[36] characterized this purpose as recommending music 
that the user will be interested in, which contrasts with 
the statement of a 2011 publication [12] that a good rec-
ommendation system should...maximize the user's satis-
faction by playing (the) appropriate song at the right 
time. Currently, the unprecedentedly large amount of mu-
sic available online offers new possibilities of finding a 
tight fit with listener needs. Reflecting this focus, a 2015 
publication [32] stated the purpose of music recommend-
er systems to provide guidance to users navigating large 
collections. We draw on these contemporary findings and 
theory to understand how users may better use music as a 
tool in everyday life. 
The contribution of this paper is to revisit and update the 
notion of music as technology, and to link it to a Call to 
Action for MIR and neighboring psychology-oriented 
communities. It should be noted that the socio-
psychological concept of music preference as a potential 
indicator of personality, values and beliefs (and as a ‘so-
cial badge’) is relevant to music consumption behavior, 
fitting into the concept of considering music as a technol-
ogy (to establish belonging), and not yet taken into ac-
count sufficiently in the context of music recommender 
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systems [19]. However, in our paper the focus will not be 
on social listening, but rather on the complementary situ-
ation in which the listener consumes music on their own, 
in relation to achieving a personal goal. 
In our consideration of a technological role of music, we 
go beyond 'self-care', and describe music as a tool that a 
listener may use to achieve the internal state necessary to 
accomplish their goal. We hypothesize that this connects 
to the concept of flow [24]: a desirable internal state that 
has been characterized by complete and total attention, a 
loss of a sense of self, a loss of a sense of the passing of 
time, and the experience that conducting the activity is, in 
and of itself, intrinsically rewarding. In other words, a 
listener in flow state is enjoying the feeling of being ab-
sorbed in their task to such a degree that the passing of 
time is not noticed, and is therefore able to push past ob-
stacles to carry out activities and achieve goals. In later 
sections, we will elaborate on theories regarding the pos-
sible neurophysiological nature of flow states, the effects 
of music on the brain, and how it is that music may assist 
in achieving these internal states. As an initial indication 
of the growing importance of music that allows users to 
accomplish goals, we point to the growing number of art-
ists1 and services2 on the Internet that are providing music 
to help people focus. 
The idea of music as technology should not be considered 
a paradigm shift, but rather as the explicit identification 
of a common phenomenon. This phenomenon has thus 
far escaped the attention of the MIR community because 
the focus of music information retrieval research has been 
firmly set on what music is, rather than on what music 
does. However, there are many examples of work that 
illustrates the breadth of areas in which music is used as a 
tool to accomplish an end. Most widely known is perhaps 
the use of music as a meaning-creating element in story-
telling, especially in film and video, e.g., [35]. Currently 
expanding is the use of music in branding, e.g., within the 
rise of the concept of corporate audio identity [2]. Less 
comfortable to contemplate is the use of music for torture 
e.g., as studied by Cusick [7]. Finally, we mention the 
therapeutic uses of music, as covered recently by Koelsch 
[17]. 
Our work differs in a subtle, but important way from the-
se examples. We look at music as technology from the 
point of view of listeners who make a conscious decision 
to expose themselves to the experience of music to alter 
their internal state in order to achieve a goal that they 
have set for themselves. Later, we will return to the im-
portance of listener control over the choice of music for 
the effectiveness of music as a tool. 
Music as technology has serious implications for music 
information retrieval. If listeners may choose to use mu-
sic as a psychological tool, then it is important for music 
search engines and recommender systems to be sensitive 
to the exact nature of the task that users wish to accom-
plish. It also is important for researchers to judge the suc-

                                                
1 e.g., Delta Notch, https://www.youtube.com/user/DDRfrosh1 
2 e.g., Focus at Will https://www.focusatwill.com 

cess of these systems in terms of their ability to support 
users towards accomplishing tasks. 

To understand music as technology more profoundly and 
fundamentally, collaborations between MIR and the neu-
ro-, cognitive, and social psychological sciences, will be 
essential. Joint research lines involving collaborations 
between these fields will allow for the potential to deter-
mine when and how flow states occur, if they vary in any 
way based on context, and how exactly these states are 
aided by music. 

In summary, this implies two places in which the MIR 
community should be active: i) learning and understand-
ing what users need to put themselves into a flow state, 
and how this depends on what they are doing and on the 
surrounding circumstances, and ii) understanding how 
new music search engines and recommender systems can 
be designed to allow listeners to achieve flow states. 

In the remainder of this paper, we first will review how 
music is used as part of daily life. After this, we consider 
the effects of music on the brain, subsequently connect-
ing to insights in relation to achieving flow state. Based 
on our proposed viewpoint and the reviewed literature, 
we discuss how the MIR research agenda can be broad-
ened in this light, and finish with a Call to Action for in-
terdisciplinary work worth investigating. 

2. LISTENERS USING MUSIC 
2.1 Music as part of daily life 
In the everyday life of the modern human, music has be-
come a constant accompaniment to all manner of daily 
activities [27, 29, 34]. The advent of portable music de-
vices capable of housing vast collections, the ubiquity of 
available musical data via streaming services, and the de-
velopment of technology that allowed for greater ease of 
music production, have all lead to the consumption of 
music on an increasingly individual basis across an in-
creasingly broad range of activities and contexts [10]. 
Music listening is a common occurrence in everyday life, 
yet rarely the sole focus of an activity. A number of stud-
ies have pointed to this conclusion, and we mention some 
key examples here. In an experience sampling study 
where participants completed brief surveys at random in-
tervals throughout their day, 44% of the surveys were 
completed while music listening had taken place within 
any 2-hour period, yet less than 2% of episodes involved 
listening to music as a main activity [32]. A later study 
showed that 38.6% of text messages sent to participants 
randomly throughout the day occurred during music lis-
tening occasions; on occasions where the participants 
were not listening to music, 48.6% indicated that they 
had listened to music since the last text message, yet only 
11.6% of these episodes occurred when music listening 
was the main activity [27]. A more recent survey study 
has shown similar results, with respondents indicating a 
mean of less than 1 hour of active music listening per 
day, yet 2-4 hours of passive music listening [15].  
Along with an increase in music consumption accompa-
nying other activities is the emergence of the belief that 
individual music selections function as a means to 



  
 

 

achieve various emotional, motivational, or cognitive ef-
fects to the benefit of accomplishing various activities 
[27]. Individuals will report that music is expected to per-
form different functions based on different situations 
[26], an awareness of the specific songs expected to ful-
fill these functions, as well as the expected psychological 
benefits from listening [8]. As such, people have come to 
use music as a piece of technology in their daily lives, 
effectively attempting to outsource various psychological 
tasks to specific song selections. We now go on to dis-
cuss the factors that contribute to listeners successfully 
using music to achieve internal states that may be de-
scribed as flow, which, in turn, support activities or goals. 
2.2 Choosing music for a purpose 
As mentioned above, our perspective on music as tech-
nology regards music as a tool in the hands of listeners 
themselves. In this section, we examine in more detail the 
importance of listener control of music. The perceived 
benefits of music listening have been shown to be more 
positive when the individuals had the ability to choose 
the desired music [27]. Participants indicate preferring 
playlists they created rather than automatically curated 
content [15], and those who chose the music they were 
listening to reported enjoying it more [27]. Furthermore, 
with greater control on the choice of music selection, in-
dividuals reported experiencing greater changes in mood 
along three bipolar factors: 1) positivity, 2) present mind-
edness, and 3) arousal [34]. 
Listeners' preference for control is consistent with the 
idea of music being a means to an end. A number of stud-
ies have shown that listeners use music as psychological 
tool to optimize emotion, mood, and arousal based on the 
very specific needs of a given situation and/or activity [8, 
27, 34]. Interviews have shown that individuals have an 
awareness of specific songs they feel will assist in ac-
complishing various emotional tasks, such as decreasing 
or increasing their arousal, motivating them to take ac-
tion, adjusting their moods, or assisting them to focus [8]. 
Reasons for listening to music have also been shown to 
vary by activity (e.g., doing housework, travelling, study-
ing, dating, getting dressed to go out etc.) [8, 15, 29]. 
Along with the constant growth of the music corpus, a 
means to organize, retrieve and discover appropriate mu-
sic selections is a growing challenge. Despite the preva-
lence of current playlist curation technologies, individu-
als report self-generated playlists to be the organizational 
method of choice [8, 15], an indication of the specificity 
of song selection requirements, above and beyond the 
specificity of individual preference. In the final section of 
the paper, we will return to discuss how, in order to use 
music as technology, users must have at their disposal 
appropriate music information retrieval technology. Next 
we turn to the neuroscience perspective on music as tech-
nology. 

3. MUSIC AND THE BRAIN 
Research in the field of music and emotion suggests 
there are multiple means for music to affect the individu-
al, and that underlying physiological and neurological 
mechanisms should be researched [14]. We highlight two 

posited mechanisms relevant to our discussion: a) brain 
stem reflexes, and b) musical expectancy.  
The degree and manner in which each mechanism results 
in a physiological or neurological response, and by ex-
tension arousal, may be key in understanding why listen-
ers select specific songs given the tasks they have set out 
to accomplish. As the demands of each situation vary, 
the effect of acoustic stimuli on the brain of the listener 
may function to moderate arousal such that an optimal 
internal state is reached. In other words, listeners may be 
selecting songs, and by extension sequences of acoustic 
stimuli, to alter their internal state in order to best meet 
the needs of their situation.  
3.1 Brain stem responses 
The brain stem is believed to be a very old part of the 
brain, and has been shown to be sensitive to loud, low 
frequency, dissonant, suddenly changing sounds [5, 9, 
22]. It is posited that sounds indicative of a sudden 
change, a strong force, or something of large size may 
coincide with an event that requires immediate, urgent 
and reflexive attention. These acoustic qualities shift at-
tention to the stimulus, giving rise to muscular and car-
diovascular responses as well; a by-product of this may 
be the reason bass drum sounds inspire people to dance 
in sync with the music, and why music with faster tem-
pos is more arousing (see [14] and [17]). Furthermore, a 
greater number of brain regions have shown activation at 
the onset of musical samples as opposed to the middle or 
end of these samples [23].  
As such, music that contains such acoustical stimuli, or 
dramatic changes in its acoustic features (e.g., dramatic 
build ups and “drops”), may shift attention to the music 
arousing the listener in the process. Conversely, music 
that is relatively constant may instead serve to 'drown 
out' distracting ambient sounds instead: for example, the 
difference between silence and the rustling of papers is 
far greater than the difference between the rustling of 
papers and background music. As such, music may pro-
vide a constant acoustic backdrop thereby reducing the 
amount of arousal and attentional shifts caused by dis-
tracting sounds in the listener’s environment.  
3.2 Musical expectancy 
Recently, an increasing amount of attention has been de-
voted to expectancy as it relates to music (e.g., as in Hu-
ron's recent work [11]). The ability of the human brain to 
predict events is thought to have been vital to survival, 
and thus plays a prominent role in all cognition. As such, 
meeting or violating expectations in music should result 
in physiological and neurological effects (see [30] and 
[31]). Given that music is essentially an organized pattern 
of sounds, our brains generate predictions as the music 
unfolds over time based on our knowledge of the specific 
musical piece, but also our knowledge of all music [31].  
As only so much information may be encoded at a time, 
the more complex the piece, the greater the number of 
potential prediction errors, the more exposure is required 
to become familiar [31]. In fact, as far back as Berlyne's 
[3] studies, it has been shown that familiarity of a particu-
lar sequence of notes in relation to a corpus results in less 
physiological arousal than unfamiliar sequences of notes, 



  
 

 

as does simplicity in the melody as opposed to complexi-
ty. These expectations may be used deliberately by com-
posers of music to create a sense of musical tension, only 
to resolve the tension later on in the piece, resulting in 
relaxation and pleasure [18]. In addition, familiarity of a 
piece may lead to anticipation of the pleasure to be expe-
rienced at peak moments in the music, resulting in the 
activation of midbrain dopamine neurons causing atten-
tion to be paid to potential upcoming rewards [31].   
Relevant to our topic, such arousal may divert attention 
from the task to the music [e.g., 13]. On one hand, music 
that adheres to expectations, such as a collection of very 
familiar pieces, may result in less overall arousal than 
pieces that are unfamiliar, very complex, or of an unfa-
miliar genre. On the other hand, familiar pieces that result 
in pleasure and anticipation may also be arousing, divert-
ing attention from the task to the music as well.  

4. MUSIC AND FLOW 
Flow is characterized as a mental state in which one’s 
complete attention is focused on a task, one has lost sense 
of self and of time, and one’s perception of the experi-
ence is positive and rewarding [24]. In this research tradi-
tion, the definition of flow also includes a sense that one's 
subjective level of skill is balanced with the subjective 
challenge of the activity: a too-simple task evokes relaxa-
tion then boredom which in turn causes attention to drift, 
and a too-challenging task evokes vigilance then anxiety 
[24]. As with music use in everyday life, the concept of 
flow is also intertwined with context and activity.   
More recently it has been theorized that flow states may 
emerge during media enjoyment, resulting in neural states 
where attentional and reward centers in the brain are acti-
vated synchronously [40]. Weber and colleagues [40] 
drew a theoretical link between engagement in linear me-
dia (e.g., books, films and video games) and flow states. 
They posit that linear media require mastery of mental 
models: video games require a level of skill that increases 
as one progresses, and films require an understanding of 
the characters and the narrative. It is suggested that these 
contribute the challenge, which in addition to pleasurable 
engagement, coincides with activations of the brain re-
gions necessary to achieve flow. While music is not spe-
cifically discussed, it is a medium that can be consumed 
during various activities, and may function in conjunction 
with these activities to inspire flow states.  
The dopaminergic pathway, which is involved in the ex-
perience of pleasure, is posited to be active during flow 
states [40], and has been shown to be active during expe-
riences of pleasure while listening to music [31]. Of in-
terest in this pathway is the nucleus accumbens, which is 
also thought to be involved in automatic consummatory 
behavior (e.g., drinking or eating), and the striatum 
which also has connections to the brain stem [40]: both 
also been observed in pleasurable responses to music 
[31]. In addition, regions thought to be involved in re-
ward-seeking behaviors, such as the prefrontal and or-
bitofrontal cortices have also been implied in both [31] 
[40].   

While it is not yet clear how specifically music and con-
text may interact to produce a flow state, enough evi-
dence has been accrued for us to suggest two aspects 
worthy of study. Firstly, during tasks in which boredom 
is likely, more arousing music may be selected to induce 
a flow state: by diverting attentional resources to the mu-
sic the challenge of the task increases, as it now requires 
attention to be paid to both the activity and the music. As 
such, music that is more likely to be arousing either by a) 
resulting in responses from the brain stem (e.g., loud, 
frequently changing, or dissonant song selections) or b) 
causing prediction errors (e.g., less familiar, familiar and 
causing anticipation, or more complex) may be more 
suitable. Secondly, during tasks that are challenging or 
otherwise cognitively engaging (e.g., studying or read-
ing) music that is likely to be less arousing either by a) 
resulting in less brain stem activation (e.g., relatively un-
changing or consonant) or b) being predictable without 
anticipation (e.g., somewhat familiar and somewhat liked, 
more simple songs) may be more suitable.  

5. NEW CHALLENGES FOR MIR 
We now turn back to discuss how music as technology 
connects with MIR. The ability of listeners to successful-
ly use music as technology depends on the effectiveness 
of music information retrieval and recommender systems 
in supporting them. We argue for the necessity of multi-
disciplinary research that brings together neuro-, cogni-
tive, and social psychologists, and music information re-
trieval researchers. Such collaboration will allow us to 
understand what makes music helpful for users and what 
makes it appropriate for different tasks. In this section, 
we point to several areas in which the music information 
retrieval is on the right track, and several areas in which 
more effort is needed if users are to truly benefit from 
music as technology. 
First, we return to the relation between the user choosing 
music, and music being perceived as having positive ben-
efits. Taking this connection seriously means taking the 
position that for music to be used effectively as technolo-
gy, it must truly be a tool in the users’ hands (i.e., fully 
under the control of the user). Other work that points out 
the critical role of user control over music selection in-
cludes [38], who observe that the context and the inten-
tions of the user impact which music features are im-
portant. Their music selection interface provides users 
with control over factors such as tempo, mood, and genre, 
and their experiments show that users prefer this control. 
The findings are not surprising given the role of control 
in the success of recommender systems from the user 
point of view [28]. In order to make music a useful tool, 
MIR must start with the choice of the listener to change 
their internal state in order to accomplish a goal. The 
choice may be semi-conscious, or may simply consist of 
going to a place where certain music is playing, or ac-
cepting to stay in that place. Listeners who are unwilling 
or who are not themselves in control are not using music 
as technology. In other words, piping in focus music dur-
ing an exam can be predicted not to improve students' 
ability to concentrate. MIR systems can make music use-
ful as technology by providing results and recommenda-



  
 

 

tions that are transparent. The importance of transparency 
for recommender systems has long been recognized [33]. 
They should also minimize the effort needed from the us-
er to provide feedback. 
Second, serving listeners who want to use music as a tool 
requires extending today's context-aware recommender 
systems, which are described, for example, in [32]. Par-
ticularly promising is the development of systems to rec-
ommend music for activities, e.g., [39]. In [25] the au-
thors propose a context-aware music recommendation 
system the monitors heart rate and activity level, and rec-
ommends music that helps the user achieve a desired 
heart rate intensity. The challenge of such activity-based 
recommenders is to provide music that serves the com-
mon needs of people engaging in an activity, while taking 
personal taste into account. One aspect of using music as 
technology is blocking out background noise. Context-
aware recommenders will need to develop to be sensitive 
to the acoustic environment, so that they can recommend 
music that will mask it. 
A challenge that has yet to be faced is moving music rec-
ommendation and retrieval away from music that listen-
ers "like" the first time that they hear it, towards music 
that allows them to meet their goals. Currently, the 
ground truth that is used to evaluate the success of rec-
ommender systems does not differentiate “love at first 
listen” from an appreciation that a listener develops over 
a longer period of time on the basis of utility given the 
context and activity. 
We suggest that collaboration between MIR and psychol-
ogy may be appropriate to best determine not only how 
music can better be organized to suit different tasks, but 
also which specific features make certain music helpful, 
or make one selection more suitable for a given activity 
than another.  
Recent years have seen progress in content-based and hy-
brid music recommender systems [32]. These systems 
make use of timbral features (e.g., MFCCs), features re-
lated to the temporal domain, such as rhythmic proper-
ties, and tonal features such as pitch-based features. Our 
discussion revealed the importance of content features 
that might point to a sudden, unexpected event in the mu-
sic that would shift the listener’s attention. We point out 
that recent approaches to exploiting music content may 
only use very short segments of the music, such as the 
deep learning approach in [37]. A future challenge is to 
determine how long a window must be considered in or-
der to determine whether the song contains features that 
disrupt focus. Here again, task specific as well as user-
specific aspects are important.  
Further, the role of familiarity is critical. The importance 
of music freshness is well recognized. For example, Hu 
and Ogihara [12] relate it to a memory model. However, 
playing the same familiar music repeatedly does not pro-
mote focus if the user's sense of anticipation becomes too 
strong. With the vast amounts of music currently availa-
ble online, the possibility is open to creating a music rec-
ommendation system that never repeats itself. 
When music is used as technology, it is important to keep 
in mind that it is the stream and not the individual song 

that is important. Currently, an increasing amount of 
work is carried out in the area of playlist recommendation 
[4]. Whereas many playlists are played on shuffle, 
playlists that most effectively allow the user to achieve 
internal state transformation may have a particular order, 
calling for more work on the generation of ordered 
streams of content items. 
Finally, we anticipate that when listeners use music as 
technology they will want the possibility to query the sys-
tem, instead of relying on a recommendation. Such que-
ries, even though context-based, may not be well fitted to 
the goal that they want to accomplish. Here, it is neces-
sary to understand the type of language that users use to 
express the complexity of their task. To this end, the MIR 
community should further foster insights in information 
seeking and user studies. However, an important differ-
ence with the existing paradigms under which these stud-
ies are conducted (e.g., [6, 20]) is that under the ‘music as 
technology’ paradigm, a query would be expressed in the 
form of a (non-musical) task to be accomplished, rather 
than a directed query to an explicit song (e.g., similarly to 
what was done in [21] on music and narrative). 

6. CALL TO ACTION 
In this work, we pointed out the notion of music as tech-
nology, which we feel currently is overlooked in MIR 
solutions. Connecting this concept to existing literature 
from the psychological sciences, it is clear that pursuing a 
joint research roadmap will be beneficial in both gaining 
fundamental insights into processes and internal states of 
listeners, and finding ways to improve music search en-
gines and recommender systems. To concretize this fur-
ther, we conclude this paper with a Call to Action, formu-
lating interdisciplinary research directions, which will be 
beneficial for realizing the full potential of music as tech-
nology.  
First, research should contribute to a better understanding 
of flow states. The evidence brought together in this pa-
per points to the conclusion that flow is a desirable over-
arching internal state, and is the target state underlying a 
wide range of activities. We further argued that listeners 
choose music that complements an activity to result in a 
net optimal level of cognitive engagement. Under this 
view, music is not an end unto itself, but rather an inex-
tricable part of the activity. More research is needed to 
validate flow as an overarching mental state in practice, 
as well as its antecedents. In addition, how music leads to 
and moderates flow state should be investigated. 
Second, on the basis of a deeper understanding of flow, 
research should work to define new relevance criteria for 
music. Such work will involve understanding which 
kinds of music fit which kinds of tasks, zeroing in on the 
relevant characteristics of the music. We expect this to be 
a formidable challenge, since it must cover perceptual, 
cognitive, and social aspects of music. The contribution 
of users’ personal music experiences and music tastes 
must also be understood. On the one hand, we anticipate 
a certain universal character in the type of music that will 
allow a person to achieve flow state for a given activity. 
On the other hand, we anticipate that a ‘one size fits all’ 
solution will not be optimal, and that relevance criteria 



  
 

 

must also be flexible enough to capture individuals’ 
needs and preferences. 
Third, once we have defined relevance criteria, we should 
move from there to identify new features, new algo-
rithms, and new system designs. We anticipate that fea-
tures reflecting music complexity and unexpectedness 
will be important, as a few relatively isolated disruptive 
moments can potentially make an entire song unsuitable 
for an activity. This observation points to the need to 
consider the song as a whole, implying, in turn, new MIR 
algorithms. New system designs will be needed to help 
guide users’ music choice without effort, and ideally 
without interrupting their flow state. System designs will 
need to take into account that users may not recognize the 
music that will make them most productive the first time 
they hear it.  Further, even after listeners recognize the 
connection between certain music and their own produc-
tivity levels, they might not be able to express their music 
needs explicitly in music-technical terms. Systems must 
be able to accommodate the types of information and 
feedback that users are able to provide about the kind of 
music that will be most effective for them. 
Finally, once new applications have been developed and 
deployed, they will provide an extremely valuable source 
of information about when listeners use music, allowing 
neuroscientists and psychologists to refine their theories 
of flow and how listeners achieve it in certain situations, 
against the backdrop of scalable and real-world use cases. 
Our suggestion for MIR and the (neuro)psychological 
sciences to connect is not new; for example, it also was 
reflected upon in [1], and recently further interconnection 
possibilities between the disciplines were suggested in 
[16]. Both of these works rightfully point out that such 
collaborations are not trivial, particularly because of 
methodological differences and mismatches. However, 
we believe that the currently described possibilities offer 
fruitful research questions for all disciplines. 
Ultimately, understanding music as technology has the 
potential to profoundly impact not only the MIR domain, 
but the whole ecosystem of music production, delivery 
and consumption. Currently, the success of music is 
judged by the number of downloads or the number of lis-
tens. The idea of music as technology opens up the possi-
bility of evaluating the success of music also in terms of 
the goals that are achieved by listeners. 
Besides considering music as technology, we believe that 
we also should continue to study and enjoy music for its 
own sake. However, the potential of music to help listen-
ers achieve their ends opens the way for creative new us-
es of music, with respect to commercial business models, 
as well as promoting the well-being of listeners. We hope 
that ultimately, music as technology will support listeners 
in coming to a new understanding on how they can use 
music to reach their goals and improve their lives. 
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