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Abstract 
 
 
This essay explores the impacts of the distribution of recorded music as a 

compressed digital audio file, examining its effects upon the music that it serves to 

reproduce, and the consequential changes in the relationship between music and 

listener. I examine the graphic representations of recorded music in order to quantify 

the objective sonic alterations made by file compression algorithms and, through the 

subsequent study of original recordings and their twenty-first-century re-masters, I 

consider the premeditated musical changes made in compensation. I evaluate the 

medium’s socio-cultural significance through its comparison with a variety of different 

media, from language to visual art, drawing upon the writings of a range of critical 

and social theorists in an attempt to identify the manner in which the medium has 

altered our approach to listening, and our relationship with recorded music in the 

twenty-first century.  
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Introduction 
 
 
Since the release of the first commercial Mp3 file encoder in 1994, the digital audio 

file has grown rapidly in prominence, becoming the primary medium by which to 

acquire, store, and play music. 32.6 million albums were downloaded last year in the 

United Kingdom alone, with an additional 199 million audio files being downloaded 

illegally1 and 7.4 billion songs being streamed online.2  

 

From the invention of the Phonograph cylinder in 1877, the first instance of recorded 

sound, sonic media have developed in two key respects: first in their mediality; the 

way in which the medium conveys its content to the consumer, the aesthetic of the 

format and its sonic identity. Secondly, these media have changed physically. In this 

essay I will examine the widespread effects of the digital audio file’s unique mediality 

and physicality, setting aside its much-discussed industrial and financial 

ramifications, to establish instead the medium’s musical and socio-cultural 

significance twenty years on from its introduction.       

!
 

 

 

 

 

 

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 RIAA, FAQ’s, http://www.riaa.com/faq.php, Retrieved 03/04/14 
2 IFPI Digital Music Report 2014, http://www.ifpi.org/downloads/Digital-Music-Report-2014.pdf 
, Retrieved 03/04/14 
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Digital Audio Theory:  
The Digitalization, Duplication, and Dissemination 
of Music as a Compressed Digital Audio File 
 
 
‘The advent of digital technology in the early 1980s marks the beginning of what may 

be the most fundamental change in the history of Western music since the invention 

of music notation in the ninth century’ muses Timothy D. Taylor in the opening 

sentence of Strange Sounds: Music, Technology and Culture. A seemingly 

contentious, almost flippant remark yet, as the author proceeds to explain, the two 

have more in common than one would immediately imagine.3 Taylor draws parallels 

between the ways in which the two media were standardized, and notes the similarity 

in their impact on the practicalities of creating, storing and distributing musical 

material, yet the analogy extends beyond the functional to the mechanical. A digital 

audio file, like a manuscript, is not the embodiment of sound; rather it is a 

representation - a list of immensely detailed, yet ultimately quantized, instructions as 

to how the original sound can be recreated. Musical notation exists as an encoded 

set of instructions to be interpreted by a musician as a catalogue of both explicit and 

abstract directions. Analogously the digital audio file, in the form that one could store 

on a compact disc for example, is encoded so that it may be interpreted by a digital-

to-analog converter and ‘performed’ by the diaphragm of a loudspeaker or 

headphone as a series of precise movements, causing changes in air pressure, 

detected by our ears, and interpreted by our brains as sound. Whereas a musical 

idea in the form of notation is represented as a combination of graphic symbols, a 

digital audio file is comprised of a long stream of bits (a binary unit of information in 

computing). This arrangement of binary characters is generated through the process 

of Pulse Code Modulation (PCM), a form of digital transcription, the accuracy of 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3!Timothy D. Taylor, Strange Sounds: Music, Technology and Culture (New York: Routledge, 
2001), 3  
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which is variable but was first standardized by compact disc manufacturers Philips 

and Sony (as ‘CD quality audio’) in 1980 to 16-bit data sampled at 44.1 KHz.4 To 

foster further the analogy between musical notation and the digital audio file I will 

liken these technological parameters to their notational counterparts: if each second 

of an audio file on a CD were represented by a bar, then each bar would contain 

44100 beats of equal length. Whereas Western musical notation employs graphic 

symbols in the form of notes on a stave to appraise each beat, the process of 16-bit 

digital sampling evaluates each 1/44100th of a second through the assignment of a 

combination of 16 bits (existing in one of two states) to each fraction, totaling 65536 

(2^16) potential representations of each 0.023 milliseconds (1 second / 44100) of 

sound.    

 

A comprehensive acceptance of the above technicalities was prerequisite for the 

success of digital audio, just as the standardization of musical notation was 

necessary to ensure the prosperity of sacred music in the ninth century, but the 

standardization of any medium is an exercise of extreme compromise: a miscellany 

of practical obligations exert variable levels of force upon a catalogue of parameters 

until a fragile and fleeting equilibrium is achieved. The delicate and transient nature 

of such a compromise is intrinsic to the ‘artifactual’ nature of any standardized 

medium, as the prerequisite limitations and stipulations at the time of formulation are 

often made insignificant and ultimately self-destructive by the passing of time; the 

same necessities that bring about its hegemony, eventually motivate its decline into 

obsolescence. This is particularly conspicuous in the case of the compact disc: its 

long-term deficiencies directly promoted the rise to prevalence of the compressed 

digital audio file. As Phillips engineer Kees Schouhamer Immink recalls, the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 Kees A. Schouhamer Immink, The CD Story, Journal of the AES (May 1998), 458-65 
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parameters of the CD were ‘traded off to optimize playing time and reliability’.5 Its 

physical size was determined by a desire not to greatly exceed the dimensions of the 

Compact Cassette, its sampling and bit rate by the mechanical limitations of the time, 

and its data encoding technique by conjecture on the falling price of RAM.6 The sum 

of these specifications was conducive to the maximum playing time of 75 minutes 

and maximum storage capacity of 737 megabytes, the latter attribute an almost 

arbitrary product of a multifaceted compromise, yet the one that would necessitate 

the formation of the compressed digital audio file just over a decade later.  

 

The engineers from Philips and Sony could doubtless not have foreseen the 

widespread detachment of recorded music from its medium of dissemination, let 

alone that just 15 years later the vast majority of personal computers would contain 

the equipment to facilitate such a separation. In the same way that a representation 

of music as traditional musical notation is detached from its medium of dissemination 

(the manuscript) to facilitate playback by a secondary medium (a performer or 

ensemble), the optical disk drive enables the transfer of musical representation from 

the compact disk (a digital manuscript), to a new medium for archival and playback.       

The return to a multitudinous musical media after decades of singularity was widely 

unforeseeable in 1980 because of the financial disparity between the compact disc 

and hard disk drive storage space. In 1982 Billy Joel’s 52nd Street became the first 

album to be commercially released on a compact disc, with a total playing time of 40 

minutes and 26 seconds, and a digital footprint of 428.5 megabytes. It was 

consequently unthinkable that one would want to store Billy Joel’s album on a 

computer rather than on the conveniently sized disc of polycarbonate plastic on 

which the music was published, when a sufficiently substantial hard disk drive would 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 Ibid., 460!
6 Ibid.!!
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have filled the same real-estate as a refrigerator and cost the equivalent of 120,000 

USD.7  

 

However implausible it was in 1982, the exponential technological development of 

the following decade, from the ten-fold reduction in the cost of hard disk storage 

space to the growing accessibility of the Internet, led to the publication of the first 

MPEG-1 Audio Layer 3 encoder in 1994. 8  Christened L3enc by its developers at the 

Fraunhofer Society, the software enabled the user not only to extract the digital audio 

from a CD and store it on their computer, but also to compress the file size ten-fold 

so that less valuable hard disk space was required for its storage. This remarkable 

optimization of the digital storage process was achieved through the use of a 

technique known as Perceptual Coding: a form of lossy data compression whereby 

the data determined as being least important is discarded.9 The technique relies 

upon the fact that our ears and brains are biased sensory receptors, that we are 

imperfect listeners often listening in an imperfect environment. Numerous 

psychoacoustic phenomena contribute in varying degrees to the discrepancy 

between how a sound exists physically and how we perceive it, from our ears’ finite 

limitations in pitch and volume, to effects such as simultaneous masking - the way in 

which our brain prioritizes what we hear. As musicologist Mark Katz explains, ‘a loud 

cymbal crash in an orchestral piece will momentarily cover the sound of the other 

instruments playing at the same time’, thus a lossy audio compression algorithm 

would designate a greater number of bits to the representation of the loud cymbal 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7!Phillipe Theophanidis, First Gigabyte Hard Drive: The IBM 3380 HDA, May 2013, 
http://aphelis.net/first-gigabyte-hard-drive-ibm-3380/, Retrieved 23/02/2014!
8!MPEG-1 Audio Layer 3 is now commonly referred to as the ‘MP3 Format’, as of July 1995.!
9 Paul Sellars, Perceptual Coding: How Mp3 Compression Works, Sound on Sound 
Magazine, May 2000, Archived at 
http://www.soundonsound.com/sos/may00/articles/mp3.htm, Retrieved 24/02/14!
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crash, and a lesser or non-existent number of bits to the representation of other 

instruments.10 

 

The compression techniques detailed above belong to a history that extends far 

beyond the standardization of the Mp3 format in 1991; their usage in the domain of 

cultural media was preceded by their role in the optimization of telephony.11 The 

significance of the format’s inception is therefore not purely technological; rather it 

pertains to the medium’s inaugural implementation of perceptual coding in the 

compression of audio files, to enhance the efficiency of the consumption of music. In 

this context the Mp3, and the proliferation of similar audio file formats, are as 

contentious conceptually as they are mechanically. The compressed digital audio file 

is undoubtedly a technological marvel, and the epitome of what Jonathan Sterne 

suggests is a much wider history of compression: 

As people and institutions have developed new media and new forms of 
representation, they have also sought out ways to build additional 
efficiencies into channels and to economize communication in the service 
of facilitating greater mobility.12 
 

Such an outlook suggests that the development of the compressed audio file was the 

logical continuation from compact disc technology, just as the usage of perceptual 

compression techniques in the field of telephony a decade earlier were considered 

as a development or advancement of the previous system. There is, however, an 

obvious and fundamental difference in both the philosophical and practical 

consequences of the eradication of ninety percent of the data representing a 

temporal telephone conversation, and the eradication of the same amount of the data 

representing a piece of recorded music.   
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 Mark Katz, Capturing Sound (Berkley: University of California Press, 2004) 160 !
11!Research undertaken in universities and the laboratories of telecommunications 
companies in the late 1970s (M A Krasner, Digital Encoding of Speech and Audio Signals 
based on the Perceptual Requirements of the Auditory System, Massachusetts 1979) 
proposed the usage of psychoacoustic models to decrease the amount of bandwidth required 
to transmit an audible signal.!
12!Jonathan Sterne, MP3: The Meaning of a Format (Durham/London: Duke University Press, 
2012) 5!
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Philosophically, the juxtaposition of commercial practice against the traditional 

autonomy of a work of art is contentious in that the work of art is reified and its 

‘seriousness… destroyed in speculation about its efficacy’, more about which can be 

found in the latter part of this essay.13 The practical ramifications of such practices 

emanate from the medium’s reduction in functionality, namely its interference with 

the transfer of meaning or message. Consider the medium of language, for example, 

whose vector of development seems similarly aimed towards efficiency at the 

expense of accuracy. The consequences of the development of the written dialect 

known as ‘text-speak’, first designed to optimize communication within the limitations 

of SMS messaging in the mid-90s, analogize the theoretical connotations of the 

compression of musical media. The removal of letters or words that are less integral 

to the comprehension of a message enables a more efficient yet, importantly, less 

accurate transfer of meaning, from a minor loss of nuance by virtue of the removal of 

punctuation, to a complete obstruction of meaning incurred by the eradication of 

entire words. The premium paid for such efficiency is a resultant dialect condemned, 

by a noticeably irate John Sutherland, as being ‘thin and unimaginative… a bleak, 

bald, sad shorthand.’14 Unimaginative shorthand might be a perfectly capable 

medium for the transfer of a purely utilitarian message, yet would prove insufficient in 

the context of something less functional, like literature. Whilst the compression of the 

prince’s soliloquy in Act III, Scene I of Shakespeare’s Hamlet to ‘2 b, r nt 2 b dat iz d 

Q wthr ts noblr n d mnd 2 sufr d slngs & arowz of outrAjs fortn r 2 tAk armz agnst a C 

f trblz, & by oposn nd em?’, for example, might not entirely eradicate meaning, it 

would undoubtedly affect the reader’s comprehension of Shakespeare’s message. 

Similarly, the moderate usage of a lossy compression algorithm to reduce the file 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13 Theodor Adorno, Culture Industry Reconsidered (1963), Trans. by Anson G. Rabinbach 
(1975), The Culture Industry (London: Routledge, 1991) 98 
14 John Sutherland, Cn u txt? (guardian.com, November 2002), 
http://www.theguardian.com/technology/2002/nov/11/mobilephones2, Retrieved 03/03/14!
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size of a recording of Beethoven’s Fifth Symphony may not obscure the identity of 

the opening passage, yet would inevitably alter the perception of instrumentation and 

timbral balance, equating to an impedance of the listener’s comprehension of 

Beethoven’s message.     
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Lost in Translation 
 
 
The very nature of perceptual coding, coupled with the inevitable inaccuracies 

inherent to the playback of recorded music, confine aural analysis of its effects 

predominantly to examination of the resultant aesthetic. Whilst the degradation of 

definition in lower quality formats is indisputably detectable by the human auditory 

system, ‘blind’ studies focused on listeners’ sonic perception of compressed digital 

audio files tend only to ascertain whether the summation of the numerous stages of 

data elimination alters the medium’s aesthetic, and whether the listener prefers the 

old aesthetic or the new.15 The visualization of sound, through spectrograms and 

other frequency domain analyses, allows a more accurate and less subjective 

analysis of the changes incurred by the translation of music into the language of its 

new medium.  

 

Figures 1 and 2 are visual representations of five seconds of The Beatles’ song 

Taxman, from their 1966 album Revolver, in the form of spectrograms: a graphic 

notation of the relative amplitudes of the sinusoidal components of any given sound, 

where the amplitude of each frequency is inversely proportionate to the lightness of 

the shade used to represent it. Figure 1 shows a spectrogram of the excerpt in its 

original uncompressed format, whereas Figure 2 shows a spectrogram of the same 

five seconds of music compressed to a 128kbps Mp3 file. Perhaps the most 

immediate difference between the pair is seen in the top third of the two diagrams, 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 A study completed by McGill University in 2009 found that between 70% and 80% of 
trained listeners, musicians, and audio engineers preferred the sound of uncompressed ‘CD 
quality’ audio to that of 96kbps and 128kbps Mp3 files. (Amandine Pras, Daniel Levitin, 
Rachel Zimmerman, Catherine Guastavino, Subjective Evaluation of Mp3 Compression for 
Different Musical Genres, October 2009, 
http://www.music.mcgill.ca/~hockman/documents/Pras_presentation2009.pdf, Retrieved 
10/03/14 
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where the latter is almost entirely empty. This frequency band, between 

approximately 11kHz and 20kHz, contains frequencies that fall outside of the sonic 

territory in which the human ear is most sensitive, which explains the seemingly 

coarse jettison of data representing those frequencies, yet the frequency range is still 

within the boundaries of human hearing and is responsible for the subjective but 

nonetheless desirable quality of brightness, coveted by mix engineers as the music’s 

sense of ‘space’ or ‘sparkle’.16 Indeed it is often this frequency range, in which the 

human ear is less sensitive, that studies have shown to contain ‘patterns of change 

that may be responsible for its [an instrument’s] timbral character.’17 There is, 

seemingly, an underlying irony here in that innovations in media are most widely 

directed at and accepted by the young, yet it is precisely youth that physiologically 

engenders the perception of the digital audio file’s unfaithful representation of this 

upper frequency range. 

 
 
1. Spectrogram of a five-second extract of The Beatles’ Taxman as an uncompressed 44.1 
kHz 16 Bit PCM file 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16 Eddie Bazil, Sound Equalization: Tips and Tricks (PC Publishing, 2009), 10 
17 Gregory Sandell, A Library of Orchestral Instrument Spectra, Proceedings of the 
International Computer Music Conference (Montreal, 1991) 1 
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2. Spectrogram of the same five-second extract of The Beatles’ Taxman as a 128 Kbps Mp3 
file, converted with the Fraunhofer Mp3 Encoder 
 
 
 

 

 

 

 

 

 

 

 

 

 

The increased contrast in Figure 2 between light and dark, soft and loud, is made 

more striking by the auditory phenomenon of masking as described in the opening 

chapter. The sharp attack of the off-beat snare drum and dissonant, percussive 

guitar chords momentarily distract the ear, allowing the compression algorithm to 

discard any simultaneous and subsequent data deemed less easily perceptible. The 

stream-lining of data after such transient peaks is beneficial beyond the resultant 

reduction in bit-usage; this accentuation of the start of the note goes some way to 

disguising the temporal blurring caused by the use of the Fourier-like mathematical 

transformations inherent to the process of frequency domain analysis and 

processing. 
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3. Partial Tracking of the frequencies below 261 Hz in a one-second extract of The Beatles’ 
Taxman as an uncompressed 44.1 KHz. 16 Bit PCM file 
 
 

 

 

 

 

 

 

 

 

 

 
4. Partial Tracking of the frequencies below 261 Hz in the same one-second extract of The 
Beatles’ Taxman as an uncompressed 44.1 KHz. 16 Bit PCM file in black, overlaid with the 
graphic representation of a 128 Kbps Mp3 file in red 
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The graphical representation of sound as a spectrogram provides an immediately 

clear documentation of the literal loss inflicted by the process of digital file 

compression, yet through a more detailed analysis of the individual component 

frequencies of a sound we notice that the relationship between compression 

algorithm and audio file may be more reciprocal than it originally appeared. Figure 3 

shows a sinusoidal analysis of the frequencies below Middle C in a one second 

extract of the same song by The Beatles, from an uncompressed audio file. The 

analysis documents the temporal changes in frequency of the individual component 

sine waves of the original sound. Figure 4 shows the same analysis, but with the 

analysis of the compressed 128 kbps Mp3 file superimposed in red, and some 

discrepancies are eminently noticeable: the absence of certain frequencies is less 

conspicuous in this analysis than the presence of spurious frequencies that were not 

present in the original file.18 These sinusoidal imposters are inevitable artifacts of the 

process of lossy file compression, and arise through the errors that occur in the 

quantization of a waveform to a lower bit rate. This ‘quantization noise’ is present in 

all digital audio files (including those which haven’t been compressed), and is usually 

amply concealed by the transmitted signal, but its prominence is exaggerated 

through perceptual audio coding. Whereas a quantization error in an uncompressed 

file sampled at 44.1 kHz would be audible for 1/44100th of a second, the usage of 

larger sampling windows in perceptual coding means that the error could be spread 

over a period of time one thousand times longer, hence the prevalence of such errors 

in Figure 4’s graphical analysis, and their increased audibility.19 Thus the 

compression algorithm’s stark translation of recorded music is characterized not only 

by what is lost, but also by what is reproduced unfaithfully. More elegantly described 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18 My analysis here is limited to a reasonably narrow band of frequencies in order to display 
most clearly the sonic artifacts. These artifacts are unpredictable in nature, and will vary 
greatly depending on the source material and frequency range in question, thus extended 
analysis would be required to support that which my limited analysis suggests.    
19 Jürgen Herre, Temporal Noise Shaping, Quantization and Coding Methods in Perceptual 
Audio Coding: A Tutorial Introduction (AES 17th International Conference on High Quality 
Audio Coding, 1999), 1!
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by the Italian proverb ‘tradurre è tradire’ (translation is betrayal), the smallest 

variance transforms tradurre in to tradire, translation in to treason. What is discarded 

by perceptual coding techniques emphasizes that which is left, caricaturing the 

original through the accentuation of its least subtle characteristics, and introducing 

audible artifacts through the process of decreasing definition.   

 

Through a combination of critical listening and the visualization of sound, it is 

possible to begin to identify and quantify the palpable consequences of the digital 

compression of an audio file, and understand what effect this might have on the 

modern listener. One would also expect to be able to identify changes in the actual 

sonic material as sound engineers attempt to optimize their music for its accurate 

transmission through the medium of compressed digital audio. Much as mastering 

engineers in the 1960s would boost the volume of frequencies at around 200Hz to 

compensate for the fact that the mechanical equipment struggled to reproduce lower 

bass frequencies accurately, their contemporaries must arguably attempt to offset 

the potential consequences of the compression of their music into a plethora of 

different file formats.  

 

Indeed, the promotional material accompanying The Beatles’ catalogue of recordings 

on Apple’s online music marketplace, exhibits the claim: ‘Mastered for iTunes’. A 

comparison between the original and 2009 remaster of Revolver offers some insight 

into how contemporary mastering engineers attempt to overcome, or arguably merely 

disguise, the limitations of the compressed digital audio file. The changes made to 

the original recordings are subtle considering the vast shift in sonic convention since 

their original release, the transformation of the modern listener’s sonic palette, and 

the manifest differences between the vinyl record and the digital audio file, but this 

was perhaps inevitable, as the cultural significance of the material meant that the 
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result was always ‘going to be put under the microscope’.20 The eminently noticeable 

difference between the two recordings is in the perceived loudness of the remastered 

album: by limiting the volume of the loudest parts of the music and subsequently 

raising the overall level, the range between the quietest and loudest parts is 

decreased, and thus the average loudness increased. This in itself goes some way to 

disguising the shortcomings of the compressed digital audio file, through the sheer 

increase in energy and intensity of listening to music at higher volumes. As audio 

academic Barry Blesser explains: ‘raising the loudness of music, like a double shot of 

whisky, elevates the intensity of the experience… loud music is simply a stronger 

stimulant than soft music’.21 A further examination of the non-linear frequency 

response of the human ear, as demonstrated by equal-loudness contours, also 

shows that through raising the volume of a sound, the human ear becomes more 

receptive to sound at the lower and higher ranges of the frequency spectrum: the 

frequency ranges in which lossy compression algorithms remove most data. Indeed, 

mastering engineer Paul Hicks commented on the remastered catalogue: ‘I think one 

thing people will notice is more low end and top end’.22  

 

This increase in the perceived volume of The Beatles’ material, a seemingly 

interminable trend heard in recorded music over the past half-century23, is perhaps 

indicative of the challenge faced by sound engineers attempting to provide sonic 

consistency within the confines of an inherently inconsistent medium. As Apple note 

in their technology brief Mastered for iTunes, mastering engineers must also take 

into account the listening environment of their audience, which could range from 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20 Sam Ingles, Remastering The Beatles, Sound on Sound Magazine, October 2009, 
Archived at https://www.soundonsound.com/sos/oct09/articles/beatlesremasters.htm, 
Retrieved 23/04/14 
21 Dr Barry Blesser, Why do we like our music loud?, Computer Music Online, July 2013, 
http://www.musicradar.com/tuition/tech/why-do-we-like-our-music-loud-212790, Retrieved 
23/04/14 
22 Ingles, Remastering The Beatles 
23 For further information see Bob Katz’s excellent commentary on the increased average 
volume of music, the ‘loudness wars’, in Mastering Audio: The Art and the Science 
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listeners ‘using white earbuds while riding in a loud subway car’ whilst ‘another may 

end up listening intently to a Bach cantata on Airplay-equipped Bowers and Wilkins 

speakers.’24 The infinite combinations of different listening environments, playback 

devices, speakers, headphones, digital encoders and file formats will all exert a 

varying and uncontrollable degree of change on the sound of the music as 

disseminated by the artist, and thus any attempt fully to compensate for these factors 

would prove futile. Disguising the myriad infidelities of the digital audio file with the 

illusion of energy and excitement, cast by the increased loudness of a piece of 

music, is altogether more feasible. Just as lossy compression algorithms exploit 

volume’s ability to distract the human ear, mastering engineers decrease the 

dynamic range of music, and thus increase its overall perceived loudness, with the 

hope that it will mask the deficiencies of its playback medium.    

 

 

 

  

 

 

 

 

 

 

 

 

 

 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
24 Apple Computer Inc., Mastered for iTunes:  Music as the Artist and Sound Engineer 
Intended, https://www.apple.com/uk/itunes/mastered-for-itunes/docs/mastered_for_itunes.pdf, 
Retrieved 23/04/14 
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The Piece of Music in the Age of Digital Reproduction 
 
 
The sonic infidelity of the process of digital file compression is perhaps the clearest 

manifestation of the medium’s interference with the transfer of message from 

composer to listener, however other aspects of the digital audio file’s wider mediality 

and physicality may alter the manner in which music is perceived without directly 

altering the sonic content. A fundamental characteristic of digital media is their infinite 

and exact reproducibility, and their consequent status as non-rivalrous resources. 

Once a recording has been compressed to any one of the many lossy audio file 

formats, the representative data can be duplicated endlessly with no further reduction 

in definition, establishing a representation of music whose consumption by one party 

does not limit its consumption by others.25 The effects of this fundamental change in 

the status of recorded music, and its liberation from previous constraints, must be 

identified in order to gain further insight into how our current medium might affect the 

way that we listen to music. 

 

The reproduction of music by mechanical means was far anticipated by the 

reproduction of visual art, and clear parallels can be drawn between their histories 

allowing an informed judgment to be made about the former in light of the philosophy 

of the latter. To be specific: Walter Benjamin’s theorization of reproductive 

photography’s impact on the status and emotional resonance of the work of art in his 

classic 1936 essay can, I think, be usefully extended to the examination of recorded 

music and the digital audio file. 

 

Benjamin begins his analysis of the effects of mechanical reproduction by 

considering the underlying difference between a work of art and a duplication of it: 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
25 Katz, Capturing Sound, 163 
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Even with the most perfect reproduction, one thing stands out: the here 

and now of the work of art26  

 

This elemental differentiation between original and reproduction is clearly manifested 

in a work of visual art. Consider Leonardo’s Mona Lisa for example, where ‘its unique 

existence in the place where it is at this moment’ is easily conceivable, as are ‘the 

changes it has undergone in its physical structure over the course of time’, ‘the 

fluctuating conditions of ownership through which it may have passed’ or, in short, 

‘the abstract idea of its genuineness.’27 The high definition image of the painting 

displayed on the website of the Musée du Louvre shares none of the above attributes 

with Leonardo’s actual painting, hanging in the museum’s Salon Carré, despite being 

almost identical in appearance. The concept of the ‘here and now’ seems less 

applicable to the duplication of a piece of music, whose temporal nature means that 

its very state of existence is in fluctuation, but indeed it is music’s lack of ‘here and 

now’ that cannot be duplicated digitally. The ‘aura’ of music’s presence is only as 

compelling as the aura of its absence: the prevention of its absence equates to a 

denial of its ephemerality. A digital reproduction of a piece of music exists constantly 

and persistently as does its potential to be infinitely further reproduced, thus the very 

nature of the original work of art is violated by the medium of its duplication.   

 

The question necessarily arises: is this a new development?  Does the digital audio 

file mark a fundamental paradigm shift in relation to earlier reproductive techniques 

comparable to the difference between photography and engraving that underpins 

Benjamin’s argument in the case of visual art? It is true that the repercussions of the 

duplication of a digital audio file as outlined above could be, and have often indeed 

been attributed to earlier musical media, but the notability of the aforementioned 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
26 Walter Benjamin, The Work of Art in the Age of Mechanical Reproduction (1936), trans. by 
J. A. Underwood (London: Penguin Group, 2008), 5 
27 Ibid. 
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circumstance is in the current medium’s interface with recorded music as its own art 

form. Much early commentary on the gramophone record, for example, pertains to 

the perception of sound recording as a functional practice; a process designed to 

archive musical performance, or to furnish Theodor Adorno’s ‘bourgeois family’ with 

the ability to ‘enjoy the music that it itself… is unable to perform.’28 Sound recording, 

like photography and cinematography, has since transcended its functional origin, to 

the extent that the very entity that stands to be affected by the medium of its 

reproduction has undergone a change. Consider David Lucas’ mezzotints after John 

Constable for example: in each print a new work of art is conceived, its newness 

defined by the discrepancy between Constable’s first depiction of a given landscape, 

and Lucas’ creative interpretation of it. Under Constable’s supervision, his works 

were transcribed with an intentional and controlled degree of inaccuracy, introduced 

by the many media (both physical and physiological) through which they passed over 

the course of their re-imagination. Similarly, a modern recording of the London 

Symphony Orchestra playing one of Beethoven’s symphonies can be considered 

itself a work of art by virtue of the intentional discrepancy between recording and 

performance. The collage of different recorded ‘takes’ organized expertly, each to 

compliment the other, and the choice of recording equipment made to balance the 

collective timbre of the orchestra compels the listener to hear the music through the 

ears of the sound recordist, just as Lucas compels the spectator to survey 

Constable’s landscape through his eyes.29 

 

Despite these often-discussed differences between musical performance and 

recorded music, one characteristic had remained in common until the advent of the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
28 Theodor W. Adorno, The Curves of The Needle (1928), trans. by Thomas Y. Levin (1990), 
October Vol. 55 (Cambridge, MA: MIT Press, 1990), 50  
29 Accordingly, I am examining Walter Benjamin’s theories on the relationship between 
original and reproduction in the context of the relationship between a piece of recorded music 
and a digital reproduction of it, rather than between a live musical performance and a 
recording of it.   
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digital audio file: their finite nature. Whilst recorded music has always been pervasive 

to an extent unthinkable of live performance, the piece of music remained a finite 

resource, accessible by a limited number of parties at any one time. It is possible to 

consider a CD of The Beatles’ Revolver, for example, as being one edition of a work 

of art, the total number of which (as dictated by The Beatles or the record company 

representing them) is vast, but ultimately limited. In this case, as in live musical 

performance, the ‘here and now’ of a piece of music remains in a state of flux. A 

digital audio file differs significantly in that it can be endlessly and perfectly 

duplicated, and therefore consumed simultaneously by an infinite number of parties. 

Thus just as the reproduction of a painting ‘devalues’ the ‘here and now’ of its 

original, so the duplication of a piece of recorded music undermines the fluctuating 

existence of the finite resource from which it was cloned.30 The duplicated piece of 

music is therefore autonomous once liberated from the temporal constraints inherent 

to the original. This autonomy is further embodied in the aesthetic change resulting 

from digital file compression, as the piece of music is stripped of its right to be heard 

only in its unadulterated form rather than through a filter of digital efficiency. 

Additionally Benjamin notes that the ‘authority’ of a work of art is reduced further by 

the potential pervasiveness of a technological reproduction: 

…it can also place the copy of the original in situations beyond the reach 
of the original itself. Above all, it makes it possible for the original to come 
closer to the person taking it in.31 
 

It is in this respect that the consequences of the mechanical reproduction of a work 

of visual art, and the representation of a piece of music in a digital audio file can be 

seen as equivalent. The immense portability offered by the digital audio file means 

that a piece of sacred choral music can be removed from the church and enjoyed in 

the kitchen, or a piece of dance music separated from the nightclub and listened to 

on the underground. Moreover the modern listener can chose to listen to both, one 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
30 Benjamin, The Work of Art in the Age of Mechanical Reproduction, 6!
31 Ibid. 
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immediately after the other, thus greatly altering their perception of both pieces. The 

autonomy of the digital audio file and its emancipation from the constraints of its 

predecessors’ finite existence is, in this way, shared by the listener, who is able to 

self-control their consumption of music spatially, temporally and contextually. 

 

What, therefore, seems to be most lacking in the digital audio file is an ability to 

duplicate the limitations of the real. The temporal restrictions of a piece of music, the 

finite usability of a physical resource, and the idea of genuineness are all concepts 

rooted in the world of things, and are thus attributes unrepresentable by a digital 

duplication. It is its lack of verisimilitude that defines the medium, but this obvious 

shortcoming can to some extent be concealed if its content is also devoid of the real. 

Benjamin writes that ‘the reproduced work of art is to an ever-increasing extent the 

reproduction of a work of art designed for reproducibility’, and this is perhaps audible 

in the content of modern music. The mediality of the digital audio file is at its most 

conspicuous when representing forms of music that are themselves representations 

of reality, but is considerably less conspicuous when representing forms of music 

that themselves transcend it. Consider, once again, a recording of the London 

Symphony Orchestra playing a Beethoven symphony; as the recording itself appears 

to be an imitation of reality, the limitless nature of the medium is at odds with its 

content. The modern listener’s abilities to listen repeatedly to just the symphony’s 

most climactic moments, or to listen synchronously with countless others regardless 

of geography, contrast with the connotations of reality and restriction carried by the 

sound of a symphony orchestra. Contemporary electronic music and, to an 

increasing extent, popular music does not carry these connotations of performance 

and the illusion of reality is often avoided entirely. Electronic music pioneer Tom 

Jenkinson’s 2012 album Ufabulum for example, in stark contrast to a recording of the 

London Symphony Orchestra, was digitally generated ‘purely from programming’ 

thus never existed tangibly until the point at which it was first translated into 
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longitudinal sound waves by the diaphragm of a speaker.32 When a piece of music 

has existed solely as a stream of 0s and 1s from the moment of its conception, the 

music shares the supernatural characteristics of the digital audio file, and the 

medium is no longer tasked to reproduce that which it cannot.  
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32 Robin Murray, Dreams Recurring: Squarepusher, April 2012, 
http://www.clashmusic.com/feature/dreams-recurring-squarepusher, Retrieved 09/04/14 
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Music and the Masses 
 
 
In an age then, in which verisimilitude seems to be an ever-decreasing characteristic 

of contemporary music, and thus the medium of its reproduction seems ever more 

suited to its task, how (if at all) does the usage of the digital audio file affect the 

consumption of music as a mass cultural practice? At its simplest, the medium can 

be seen to increase the scale of the interface between music and the masses; the 

proliferation and widespread dissemination of recorded music via the Internet has 

resulted in an increased availability of music, its consumption no longer governed by 

traditional physical and financial constraints.33 As Steve Jones argued in his prefatory 

analysis of the relationship between music and the Internet, the medium’s 

characteristics and the consequential evolution of listening practices ‘involve a 

concomitant social reshaping by shifting the sites of hearing and listening and of 

buying music in spatial terms.’34 The objective sonic characteristics of the digital 

audio file, or the modification of the nature of the music that it serves to represent, as 

previously examined, are arguably less effectual in the context of wider society than 

its physical characteristics, which have enabled the instantaneous and limitless 

acquisition and consumption of music. The resultant ‘social reshaping’ is referred to 

by Theodor Adorno and Benjamin as the change in ‘social role’ or ‘function’, which is 

‘triggered… by the work of art laying claim to mass attention.’35 Benjamin comments 

on the original work of art’s ‘embeddedness in the context of tradition’ and its 

inseparability from its original ‘ritual function’: 36 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
33 Though a thorough analysis of the financial repercussions of the distribution of music as a 
digital file is beyond the scope of this essay, the financial devaluation of music must be 
recognized as constituent of the alteration of the relationship between music and listener. 
David Kusek and Gerd Leonhard in The Future of Music: Manifesto for the Digital Music 
Revolution provide a comprehensive summary of the commercial repercussions of music’s 
digitization, and offer interesting speculation about the future of recorded music.  
34 Steve Jones, Music and the Internet, Popular Music Vol. 19/2 (Cambridge: Cambridge 
University Press, 2000) 218 
35 Benjamin, The Work of Art in the Age of Mechanical Reproduction, 27!
36 Ibid., 11 
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The ‘one-of-a-kind’ value of the ‘genuine’ work of art has its underpinning 
in the ritual in which it had its original, initial utility value.37   
 

He argues that a fundamental implication of the reproducibility of a work of art is as 

follows: 

Its being reproducible by technological means frees the work of art, for 
the first time in history, from its existence as a parasite upon ritual… the 
instant the criterion of genuineness in art production failed, the entire 
social function of art underwent an upheaval. 38    
 

This change in the function of art, made possible by its reproducibility, is 

characterized by a change in its reception from what Benjamin refers to as 

‘contemplation’ or ‘immersion’, to ‘distraction.’39 As John Mowitt explains: 

Benjamin did not mean by this that one was unable to pay attention, but 
rather that one could make sense of it without surrendering to its 
traditionally sanctioned patterns of identification.40  

 
In a musical context this liberation from traditional function and the disintegration of 

‘cultic value’ indeed allows the listener to evade the cultural ‘fascism’ of the traditional 

listening experience, and addresses a ‘passionate concern of today’s masses’: to get 

‘“closer to things” in both spatial and human terms.’41 This distracted reception, 

Adorno argues, is demonstrated in the gravitation of the masses towards melody, 

which is ‘catalogued as the composer’s “inspiration” which one thinks he can put in 

his pocket and take home, just as it is ascribed to the composer.’42 Indeed, if the 

listener begins to perceive the very inspiration of a composer as a reproducible 

attribute, they no longer receive a piece of music with the ‘awe-inspiring distance’43, 

rather ‘the distracted mass… absorbs the work of art into itself.’44 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
37 Ibid. 
38 Ibid., 11-12, Italics in the original 
39 Ibid., 33 
40 John Mowitt, The sound of music in the era of its reproducibility, Music and Society: The 
politics of composition, performance and reception (Cambridge: Cambridge University Press, 
1987) 185 
41 Benjamin, The Work of Art in the Age of Mechanical Reproduction, 9, Italics in the original 
42 Theodor W. Adorno, On the Fetish-Character in Music and the Regression of Listening 
(1938), trans. by Susan H. Gillespie (California: University of California Press, 2002) 294!!
43 Mowitt, The sound of music in the era of its reproducibility, 184!
44!Benjamin, The Work of Art in the Age of Mechanical Reproduction, 33!
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The modern listener’s spatio-temporal autonomy, coupled with the devaluation of 

music resulting from its infinite reproducibility, changes the manner in which music is 

received, and thus its social function. Adorno argued in 1938 that this leads to a 

‘regression’ or ‘infantilization’ of the listener, and a fetishization of music based on its 

monetary worth:45 

It is the mere reflection of what one pays in the market for the product. 
The consumer is really worshipping the money that he himself has paid.46 
 

This considered, the digital audio file’s monetary worthlessness consequent upon its 

apparent intangibility and uncontrollable reproducibility is most important. If a piece of 

music is stripped of its traditional function, then further stripped of its function as a 

valuable commodity, one could argue that what remains is a purified form of music, 

or auditory equivalent of ‘l’art pour l’art’. In reality, to view the situation as such is 

idealistic. Whilst Adorno’s grim proclamation that ‘the last pre-capitalist residues [of 

music] have been eliminated’ seems hyperbolic, in many respects his perception of 

musical life as being ‘dominated by the commodity form’ is an accurate one.47 As 

Matthew Kirschenbaum reminds us, the digital file is often perceived as immaterial by 

virtue of the invisibility of the inscription process, but the file itself is stored in a 

tangible form: 

As a written trace digital inscription is invisible to the eye, but it is not 
instrumentally undetectable or physically immaterial. Saying so is not a 
theoretical proposition but a discernable fact.48 
 

This very process of seemingly supernatural digital storage, however, has itself been 

commodified by the proliferation of digital audio playback devices, which further 

shroud the process in mystery through their transcendental qualities like the ability to 

‘hold 40,000 songs in your pocket’ - ‘Hold Everything - available in quintessential 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
45 Adorno, On the Fetish-Character in Music and the Regression of Listening, 307 
46 Ibid., 296 
47 Ibid., 295 
48 Matthew Kirschenbaum, Extreme Inscription: Towards a Grammatology of the Hard Drive, 
TEXT Technology Vol. 13/2 (Ontario, 2004) 91 
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silver or striking black.’49 Apple’s iTunes, whose digital music sales have now 

surpassed 25 billion songs, assumes the identity of a digital utopia where ‘all your 

favorite stuff is just a click away.’50 We are allured by the idea of a musical 

marketplace containing ‘everything you want… and so much you didn’t even know 

you wanted’, all of which is ‘synced automatically’ in an environment in which 

seemingly anything is achievable by the click of a button.51 It seems that the illusion 

of digital music’s immateriality, which at times looked likely to topple the traditional 

music industry entirely, is now ever increasingly projected by that same industry. This 

illusion is presumably propagated in anticipation that music’s perceived 

dematerialization promotes an increased consumption of it, furthering demand 

amongst the masses for the iPod with the greatest storage capacity, and tickets for 

the next iTunes Music Festival. 

 

Perception of music in this light, now but a singular component in the music 

industry’s capital backup generator, implies a prerequisite socio-cultural functionality 

on its part, responsible for upholding this mass-demand for music. Steve Jones 

proposed in 2000 that the increasingly solitary consumption of music might indicate 

an impending change in its socio-cultural role, and indeed over the last decade mass 

media in its entirety seems to have become ‘less mass and more personal.’52 Of 

course, the gradual personalization of musical consumption was set in motion by the 

development of Renaissance chamber music and its domestication of the listening 

experience, which liberated music from the spatial and contextual confines of the 

church and court. The potential for personal musical consumption was furthered by 

the introduction of recorded music in the late nineteenth century, and the recent 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
49 Apple iPod Classic Features, http://www.apple.com/ipodclassic/, Retrieved 14/04/14 
50 Apple Press Info, iTunes Store Sets New Record with 25 Billion Songs Sold, 
http://www.apple.com/uk/pr/library/2013/02/06iTunes-Store-Sets-New-Record-with-25-Billion-
Songs-Sold.html, Retrieved 14/04/14 
51 Apple iTunes Features, https://www.apple.com/uk/itunes/features/, Retrieved 14/04/14 
52 Jones, Music and the Internet, 225 
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adoption of the digital audio file marks an equally vast progression towards 

individualist listening. Whilst a piece of music may be liberated, by duplication, from 

its original function, the extreme individualization of music consumption offered by 

mobile technology functionalizes the listening experience, allowing the listener to 

consume music as a means to an end. This is best demonstrated by the non-

domestic listening habits of iPod users, as catalogued and analyzed by Michael Bull. 

He notes the congruence amongst mobile listeners in their usage of music to create 

personal artificial environments, and to mediate their perception of the physical 

environment around them:  

Privatised and mediated sound reproduction enables consumers to 
create intimate, manageable and aestheticised spaces in which they are 
increasingly able, and desire, to live.53 
 

Bull’s interviewees speak of their desire to exercise control over their everyday life, 

and experience omnipotence through the dictatorial auditory management of their 

environment: 

Being in public places forces me to endure other people and their habits… I 
didn’t realize how much I yearn for control… The MP3 digital revolution has 
given me some control back. (Tracy 1) 54 
 
It’s a great deal of power to have over your environment (Kerry 6) 55 

 
This sense of autonomy, endowed upon the listener by the digital audio file, would be 

considered entirely spurious by Adorno, who spoke critically of the ‘culture industry’ 

and its propagation of the ‘illusion of control’. The modern listener’s supposed 

freedom to organize their ‘free time’ in accordance with their own desired gratification 

is illusory because products of mass culture must ultimately service the capitalist 

system, and therefore confine the consumer to finding gratification in the act of 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
53 Michael Bull, No Dead Air! The iPod and the Culture of Mobile Listening, Leisure Studies 
Vol. 24/4 (London: Routledge, 2005) 347 
54 Ibid., 346 
55 Ibid., 347!



!

! 28 

consumption itself.56 The pleasure offered by the culture industry is, in reality, a mere 

promise of pleasure: ‘all it actually confirms is that real point will never be reached, 

that the diner must be satisfied with the menu’,57 moreover ‘the substitute gratification 

which it prepares for human beings cheats them out of the same happiness which it 

deceitfully projects.’58 The gratification sought by the myriad consumers of mass 

culture, Adorno argues, is in their desired sense of proximity and coincidence within 

a society in which the individual is increasingly alienated. They seek an ‘illusion of 

immediacy in a totally mediated world.’59 This illusion can never amount to any more 

than exactly that, as the products of the culture industry serve only to fuel further 

society’s regression, and ‘impede the development of autonomous, independent 

individuals who judge and decide consciously for themselves.’60  

 

Henri Lefebvre, whilst sharing a predominantly critical view of the cultural products 

designed to occupy ‘leisure’ time, offers an alternative impression of their function: 

whilst Adorno perceived the consumption of cultural commodities as the pursuit of 

social intimacy, Lefebvre views their consumption as illusory escapism from the 

constraints of modern society:  

The most striking imperative as far as the needs of leisure among the 
masses are concerned is that it must produce a break. Leisure must 
break with the everyday (or at least appear to do so) 61 

 
However ‘we cannot step beyond the everyday. The marvelous can only continue to 

exist in fictions and the illusions that people share. There is no escape’, thus the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
56 Theodor W. Adorno, Introduction to Sociology, Trans. by Edmund Jephcott (Cambridge: 
Polity Press, 2002) 
57 Theodor W. Adorno and Max Horkheimer, Dialectic of Enlightenment (1944), Trans. by 
John Cumming (London: Allen Lane, 1973) 139 
58 Adorno, Culture Industry Reconsidered, 106  
59 Adorno and Horkheimer, Dialectic of Enlightenment, 46 
60 Adorno, Culture Industry Reconsidered, 106 
61 Henri Lefebvre, Critique of Everyday Life Volume I (1947), Trans. by John Moore (London: 
Verso 1991) 33 
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illusory nature of leisure products is prerequisite.62 Society’s inability to escape the 

everyday thus engenders desire for the next best thing: distraction.  

Rather than bringing any new worries, obligations, or necessities, leisure 
should offer liberation from worry and necessity…So those involved tend 
to reject ambiguous forms of leisure which might resemble work or entail 
some kind of obligation... They mistrust anything which might appear to 
be educational and are more concerned with those aspects of leisure 
which might offer distraction, entertainment and repose, and which might 
compensate for the difficulties of everyday life.63 

 
Whilst this may well emphasize Adorno’s earlier warnings with regards to the 

regression of listening, it simultaneously presents his ‘culture industry’ as both 

democratic and potentially empowering. The masses are offered a distraction from 

the everyday that they so crave, and in its consumption they are empowered to 

transform unpleasurable experience, into the ‘oppositional, creative and 

pleasurable.’64 This transformation may be characterized by illusion and distraction, 

but both the power to make such a change, and the resultant pleasure experienced 

are entirely real. The modern listener carries in their pocket the ability to mediate 

their psychological presence in the everyday, and to exercise precise control over 

their thoughts, emotions and perception of their environment. Whilst Adorno’s 

‘illusion of control’ may indeed be perpetuated by mass culture’s parade of ‘the 

incessantly new’ as the ‘disguise for [its] eternal sameness’, real control is exercised 

by the listener through their autonomous assignment of function to the music that 

they listen to.65     

 

   

 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
62 Henri Lefebvre, The Production of Space (1974), Trans. by Donald Nicholson-Smith 
(Oxford: Blackwell, 1991) 40 
63 Lefebvre, Critique of Everyday Life Volume I, 33 
64 Bull, No Dead Air! The iPod and the Culture of Mobile Listening, 346!!
65 Adorno, Culture Industry Reconsidered, 100 
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Conclusion 
 
 
Without wishing to overly politicize my findings, my examination of the digital audio 

file’s diverse repercussions in the domains of audio reception and consumption has 

revealed each of them to be constituent of a paradigm shift in the balance of power 

towards the listener. Whilst followers of Adorno might perceive this empowerment 

merely as an illusion cast by the culture industry, and even his greatest adversaries 

must concede that the capitalization of music as a result of its technological 

reproduction seems irrevocable, the degree of control relinquished by artists and 

industrialists alike is beyond doubt. Just as the music industry is barely able to 

ascribe commodity value to its product before monetary worth is stripped from it by a 

torrent of online streams and unpaid downloads, the musician has lost control over 

the fate of his/her music: authority over the definition, scale, conditions and purpose 

of its consumption is relinquished from the moment of its dissemination. The divide 

between the cultures of live and recorded music is becoming absolute: the latter not 

only transcends the real-world limitations inherent to the spatio-temporal singularity 

of the former, but also deprives the creator of dictatorship over their creation.      

 

Having explored the changing relationship between recorded music and the modern 

listener, an expansion of my study might consider how the transformations noted in 

recorded music feed back into live musical performance. In the early twentieth 

century, the gramophone dictated to an ever-increasing extent the conditions of ideal 

musical performance: the relocation of sacred music from the church to the concert 

hall, for example, is indicative of a significant depreciation in the value of both 

musical function and historic context. The mass-consumption of recorded music, in 

which function and context are made autonomous, provoked a change in perception 

that may initially have pertained only to that which was archived in the grooves of the 

gramophone record, but which ultimately extended beyond its origins, affecting 
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listeners’ relationship with live musical performance, and traditional practice of it. In 

the twenty-first century it is likely that changing practices in the curation of musical 

recital – ‘pick and mix’ programmes of single movements or selected excerpts – are 

likewise a response, in part at least, to an audience whose expectations are shaped 

via access to digital media, and by their self-governed consumption of recorded 

music.  
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Glossary 
 
Bit 
 
 
 
 
 
 
File compression 
 
 
 
 
 
 
 
Hard disk 
 
 
 
 
Lossy/Lossless 
 
 
 
 
 
 
 
 
 
Mediality 
 
 
 
 
 
Perceptual coding 
 
 
 
 
 
 
 
 
Quantization!
 
 
 
 
 
 

 
 
A bit is the basic unit of information in computing, and 
can exist in one of two states, commonly represented 
by a 0 or 1. 8192 bits equate to 1 kilobyte, 1024 
kilobytes to 1 megabyte, and 1024 megabytes to 1 
gigabyte: the most commonly used denomination of 
digital information at the time of writing.      
 
The term file compression pertains to the reduction in 
size of a digital file by encoding the information using 
fewer bits. This is not to be confused with volume 
compression; an entirely different process which is 
also often used in discussion of the changing sonic 
character of the twenty-first century. For more 
information see Lossy/Lossless.     
 
The hard disk drive is a commonly used consumer 
data storage device at the time of writing. A hard drive 
archives data through the physical process of 
magnetic inscription. 
 
Lossy and lossless describe two different methods of 
data compression. Lossless compression reduces file 
size without discarding information, but instead by 
identifying and eliminating ‘wasted space’ in the file. 
Lossy compression reduces bit usage by identifying 
‘unnecessary’ data (as defined in digital audio by 
physical hearing models), and removing it. Typically 
lossy file compression yields a much larger file size 
reduction than its lossless counterpart.     
 
I use this term (as defined by Jonathan Sterne in MP3 
The Meaning of a Format, 251) to ‘evoke a quality of 
or pertaining to media and the complex ways in which 
communication technologies refer to one another in 
form or content.’ 
 
Perceptual coding is a form of lossy file compression 
whereby models of human perception are used to 
identify and discard data that is physiologically and/or 
psychologically less perceptible by human sense. This 
is not exclusive to the compression of digital audio 
and is used in the compression of countless digital 
media including low-definition graphic files like the 
JPEG, and moving picture media like Quicktime files.  
 
Quantization is the process of constraining a 
continuously variable input of values to a smaller 
discrete set. This is seen at its most basic level by 
rounding a series of real numbers to a set of integers. 
e.g. The series 1.35, 2.65, 3.95 could be quantized to 
1, 3,


