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Abstract

While digitization of music, particularly streamirggrvices, has gained increasing
popularity, it has also led to a steady declinthearevenues of recorded music industry.
This is causing strong concern regarding a potecblapse of the music industry
comparable to other print media industries sucheagspaper and book publishing.

However, recent changes in the music industryatat by a resurgence of the live
music industry are giving rise to some expectatimnghe survival and growth of the
music industry. The parallel paths of increasingarity of streaming services and a
resurgence of live music suggest that these twamjes are working together in a
co-evolutionary way toward the sustainability of thusic industry.

This paper attempts to elucidate the co-evolutipmlynamism between the increasing
popularity of streaming music and the resurgendarefmusic.

An empirical analysis of monthly trends over theige of the last three decades in the
US music industry by its sectors revealed thath@ co-evolution between streaming
and live music industries has functioned well over last few years, (ii) the live music
industry has incorporated a self-propagating fumctby assimilating innovations
previously initiated by digital music, (iii) givethe above co-evolution, the recent
resurging trend in the music industry can be sosthi(iv) the advancement of digital
innovations such as atrtificial intelligence, maehlearning, fintech, virtual reality, big
data, and social media by enabling such coevoluimre transformed the live music
industry into a “live-concert-streaming music inttys (LCSMI) that further enabling
the participative creativity of its stakeholdersor Rhese collaborative and cultural
industries to function in harmony, trust betwees participating stakeholders is very
crucial.

This analysis suggests the significance of a toased ICT-driven disruptive business
model (IDBM) with a consolidated challenge for stcdemand (CCSD) for the
development of cultural industries.

Keywords: Music industry, live music, live-concert-streamingusic industry,
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1. Introduction

Music is an integral part of our societies all ottee world. It is an art that strives to
feed our soul and paint a canopy of emotions ti@aangs (Stafford, 2010), and music
has always been playing an inspiring role in oultucal activities. Music as an

industry truly incorporates a wide-range of businessesit@igusic, which emerged

in 2004, is considered to be premier example ataliganovation, having provided the

music industry with new disruptive business mode&ld new digital music products and
services for consumers.

The United States plays a leading role in the dlobasic industry and has played a
pivotal role in the development and consumptiodigital music.

Fig. 1 shows the magnitude of the recorded music indtistryleading countries by
their revenues in 2014 which represents the majputi share in music market. This
figure clearly demonstrates the leading role of tHg& in the global music industry,
particularly in the digital music.
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Fig. 1. International Comparison of Music Industry by Revenueg2014)
Source: MusicallyMusic Ally Data map, Global Music Industry Data on Sales.).

The music industry has undergone huge changesthec&hlthough the digital music,
particularly streaming services has gained incrgagiopularity, there is a steady
decline in revenues of the recorded music indusiiyis has caused a potential
impending collapse of the music industry similarpont media industries such as
newspaper and book publishing.

! Music industry is defined as an industry sellimgmpositions, recordings and music performances.
Individuals and organizations operating within théustry include: (i) musicians (artists) who corspo
and perform music, (i) companies and professional® create and sell recorded music, (iii)
organizations involved with and giving music perf@ances, (iv) professionals who assist musicianks wit
their music careers, (v) those who broadcast mysig journalists, (vii) educators, and (viii) muosi
instrument manufactures.

2 Recorded music only, live music not included.
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Fig. 2 overviews the development trajectory of the US musilustry over the period of

1950 - 2015 by revenues of its different sectake music and recorded music. The
recorded music consists of both physical and digitasic (See Appendix 1 for the

significance and implications of this data).
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Fig. 2. Development Trajectory of the US Music Indstry by Revenueg1950-2015)
Sources: RIAARecording Industry Association of Amerigdyollstar(Trade publication for the concert tour industry).

In Fig. 2, we note that the US music industry hastioued to develop except during the
period of economic recession in the early 1980svéi@r, this increase finally reached
its peak in 1999 and after the expansion of therhat, it declined. The direct
relationship between the widespread access tontieenet and decrease in the record
music sales can be observed, apparently becaudaténeet has enabled everyone to
allocate, listen, download and stream music fag.fi@igital music emerged during 2004,
but it was also seemingly unable to become theosafithe declining music industry.
Another issue is the lack of trust relationshipwesn artists and music companies.
Many artists seriously thought of being too reliemiand unfairly compensated by the
record companies and digital music service progidend they shifted their focus
towards concert tours as their primary source cbrine.

In 2010, the continued decline in music industyeraues suddenly changed and turned
upward largely due to the renaissance of live mimslastry’. The music revenues were
increased by 15% between 2010 and 2013, and re&€8édintil 2015. In recent years,
live shows have become increasingly popular andialdé because live music is
something fans cannot fully experience merely btehing to recorded or online music.
Due to this shifting trend the balance of powetha music industry has also firmly
shifted away from record labels towards the vahgirc of live music. Nevertheless, the
value chain of live music is incredibly complex liits multiple stakeholders (e.qg.,
ticketing, secondary ticketing, venues, booking nagje promoters, taxes and other

® The performances take place at clubs, music treateenas, amphitheaters and local/regional music
festivals.



expenses, etc.), with each taking their revenueeshad such layers of complexity
necessitate the strong trust relationship amongpérgcipants of this value chain. El
Gamal (2012), demonstrated that rise of the spoédlde Internet, suggests that it may
be one possible explanation for such a shift sgesome as contrary to the recording
industry’s interests. The internet has enabled desstknown artists to easily produce,
market and distribute their music online buildingalid fan base, whom they may
attract and capitalize through their live conceiitee social media phenomenon and
growth of online music communities have also caniied to the growth of the fan base,
allowing the rising artists to easily connect thgbunew digital marketing techniques
for their already established acts. The author ja¢soted out another notable shift in the
live music industry occurred with the widespreadpydarity of music festivals.
Although it seems quite unlikely that live concecsuld serve as the sole revenue
stream for a viable music industry model, its ragbwth offers new valuable
opportunities for the music industry (EI Gamal, 2p1

Depicting this noteworthy resurgence of live musig. 3 reviews the details of the
actors supporting this resurgence game in thealligitisic era. Fig. 3 also suggests that
streaming music has been gaining popularity andothstrating the sustainable growth
by substituting the music downloading services.rél@as been observed a clear shift in
the number of consumers who select streaming asn@afgy source of their music
consumption contrary to all other formats of reeafdnusic. With every other format of
the recorded music industry declining, it seems tha streaming music could be the
potential driving force behind the growth of theelimusic industry (Fly, 2016).
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Fig. 3. Development Trajectory of the US Music Industn by Revenue (2004-2015)
Sources: RIAA and Pollstar.



This pattern suggested that there could be parzdigtls of sustainable growth in which
the resurgence of live music may have a co-evailatidynamism. The result would be
a virtuous cycle between sustainable growth ofstiag services and the resurgence of
live music.

In addition, the resurgence of live music can Iprdpe attributed to its dependency on
similar advanced digital innovation$aple 1). Another important factor is that music
streaming services are gaining popularity despite deneral declining trend in the
music industry. This resurgence can also be at#tbuo the assimilation of the
preceding digital innovations, particularly on tedsitiated by streaming services and
on those introduced by downloading services.

Table 1 Advanced Digital Innovation Supporting theResurgence of Live Music

Creates algorithms enabling the creation of custethsongs for users and

Artificial intelligence helps artists to focus more on being creative.

Enables consumers to draw on past informationjriegat increased trust
among stakeholders.

The rise of the blockchain and bitcoin creating me@thods of sharing,
creating and selling music.

Artists can create interactive virtual worlds, allog fans from all over the
Virtual reality world to share experiences and open up new worldsaiso enabling
disabled (financially and physically) people to@niive music.

Provides sources for real-time personalizationdmpiling wide-ranging
personal information (e.g., purchasing historyeligng habits, physical ai
mental conditions).

Machine learning

Fintech

Big data analysis

Social media Exploring new distribution channefs.g., Facebook, Twitter, You Tube)

Furthermore, the impacts of the changing consunrefepgences should not be
overlooked (Fly, 2016). The general trend in thdtstf people’s preferences from

economic functionality to supra-functionality beyoeconomic value (encompassing
social, cultural, aspirational, tribal and emotibwalues, which are more personalized
and people are more active) (Watanabe et al., &0T%is may further accelerate our
higher dependency on live music while maintainingeaming as a (temporal)

complement of this radical shift, because of itsmparative advantages of
discoverability, accessibility and portability. laddition, in many industries a

transformational shift is taking place from valueation to value co-creation, which is
fundamentally changing the relationship betweersaorers and producers (Choi et al.,
2013).

Thus, streaming, accompanied by live music sales; attually be the driving force
behind the survival and new growth of the musiastdy (Fly, 2016). This led us to our
hypothesis that the notable resurgence in live enaan largely be attributed to its
assimilation of digital innovations incorporated digital music and this assimilation
has been enabled by the co-evolution between singaand live music industries.

This paper attempts to demonstrate this hypothesis.



To date, a number of studies have analyzed thecnmuiistry and provided a warning
of its possible collapse. Gronow (1983) suspedbted tecorded music might face this
crucial situation point due to the general economeession, the influence of private
copying, and competition from other media. In addit this situation was also due to
the industry reaching its saturation level.

The boom of the music market due to the CD emengealle beginning of 1980s, the
subsequent sharp rise in sales and revenue figuasked the fundamental problems of
the music industry. After the availability of mugracks online over the internet, the CD
became obsolete and revenues of the music indsisanply declined.

Tschmuck (2010) pointed out that the organizatianaftia of the established music
industry is the fundamental source of its declimeaddition, the overall market for
recorded music has become a market for long-playdts, which reflects a business
strategy that has been pursued mainly by the meord companies since the late
1960s. Stafford (2010) showed that increase in enstgaling might led to a vicious
cycle where the decrease in revenues of the réabels and the decrease in investment
savings for the development of artists resultedd@clining popularity of recorded
music.

Confronting this collapse, quite a few reports artitles suggested an expectation of a
resurgence of music industry initiated by the lwesic industry.

Turner (2015) pointed out the following seven tretitat were impacting the live music
business:

(i) Fans expect a mix of options and more personaBzeériences,

(i) Hybrid music events bring in bigger audiences andenmoney,

(iif) Online ticketing unlocks powerful data and insiglite never before,

(iv) Mobile technology improves the overall attendeeegigmce,

(v) RFID (Radio frequency identificatiorfechnology and smart cards add value, once insilevent,
(vi) Social media provides hard cash benefits to eveyanizers, and

(vii) Live streaming events keep fans connected and edgdigitally.

Explaining this powerful shift, Kirshbaum (2016)ipted out that the music industry
had been shifting in the following ways:

() Increasing dependency on brands for music strategglopment,

(i) Continued rise of emerging artists,

(iif) Continued streaming wars,

(iv) Highly brand- and technology-centric festival coétu

(v) Music as a bridge to consumers for fashion brazad,

(vi) Wearable technology blending with streaming musiaiew user experiences.
These trends suggest that live music will transforasic into a new music industry. Fly
(2016) suggested that “It is likely that a combimedustry consisting of both streaming
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and live music will continue to grow in the neatuie.” He also anticipated that in
order to take advantage of this trend, the artisisld likely find the most success in
promoting their music through streaming serviceas lanconducting live tours.

However, all these analyses remain phenomenologibakrvations or conceptual
analyses, and to our knowledge none of the stud@ése analyzed the structural
dynamism that may enable resurgence of the musiastny using econometric
modelling. This co-evolution of the increasing plapily of streaming music and the
subsequent assimilation of the preceding innovationdigital music, are econometric
sources of the resurgence of live music.

In light of the econometric system or “dynamisntiist paper undertook an empirical
analysis focused on the US, because it leads ti®mlgmusic industry. The dynamism
analysis was conducted by using the monthly devedy trajectories of different
sectors of the US music industry over a periocheflast three decades, with a special
attention given to the era of digital music.

It was revealed that (i) the co-evolution betwedreasning and live music has
functioned well over the last few years, (ii) tleel music industry has incorporated a
self-propagating function by effectively assimitagithe innovations previously initiated
by the digital music, (iii) given the above co-awibn, the recent resurging trend in the
music industry can be sustained, (iv) the advanoérogdigital innovations such as
artificial intelligence, machine learning, fintechirtual reality, big data, and social
media has enabled the above co-evolution and kedrémsformation of live music into
a ‘“live-concert-streaming music industry’LGSM)). The LCSMI enables the
participative creativity of its stakeholdetsCSMI correspondso the historical demand
of consumers and also of society.

As the consumer preferences has been shifting fiemership— physical ownership
— digital ownership— access— viewership and accesso the consumers are not
the passive listeners anymore, they want wide rasfgehoices and are willing to
actively participate, integrate and co-create valliee emergence of collaborative
platform such ad CSMI reflects the historical demand of consumers but the
successful implementation of such collaborativeiress environment the importance
of trust among its stakeholders is crucial.

In total, this analysis suggests the significant@ drust-based ICT-driven disruptive
business model (IDBM) with consolidated challengedocial demand (CCSD) for the
development of cultural industries.

Section 2 of this paper analyzes the co-evolutipa@velopment of the streaming and
live music industries. Section 3 demonstrates fapsepagating function incorporating
by the live music by assimilating its precedingi@iginnovations initiated by the digital
music. The transformation of live music into a He@ncert-streaming music industry is
demonstrated in Section 4. Section 5 briefly sunmearnoteworthy findings, policy
suggestions and future research.



2. Co-evolutionary Development of the Streaming andive Music
Industries

In order to test the hypothesis developed in thecquting section, the correlational
dynamism between the increasing popularity of stiag services and the boom of live
music was analyzed, focusing on the period afteretonomic recession in September
2008, also called as the Lehman shock.

Fig. 5 shows the inducing role of streaming music in éasing the revenues from live
music from July 2009 to December 2015, a time spandivided into six periods.

Logarithmic monthly revenues (US$ million) of stndag music (explanatory variable)
and live music (dependent variable) with one motithe-lag for an explanatory

variable were used for identifying causality. Caséint dummy variables corresponding
to the six periods were used (see Appendix 1 oa clatstruction).

A similar analysis for the inducing role of live sia in increasing the revenues from
streaming music over the same periods was alsaucted as demonstratedhig. 6.

Both analyses demonstrate statistically significeegults (see thélote below the
figures).

Effects and efficiencies of both inducements (iretnent of live music revenues by
streaming music and also of streaming music byrsic) in each of the 6 periods are
tabulated inrable 2

When examining the figures and the table, we naddllowing behavior:

(i) While live music revenues declined after the ecoisaecession due to the Lehman
shock in September 2008 (periddsandD,), the trend changed to increasing from
the late 2010 (periods) as streaming music commenced to induce live music
revenues.

(i) This inducement increased dramatically from théyez013 O,).

(i) Live music induced by streaming music in turn inellictreaming music revenues
with a one month time lag from the late 2010 onward

(iv) These revenue increases in streaming music inducéde music led to successive
inducement of revenue increases in live music.

(v) Thus, the negative or the vicious cycle hangingrdiie correlation between the
streaming music and live music industries converted a co-evolutional
relationship (mutually inspiring virtuous cyclepim the late 2010.

(vi) This co-evolution was further activated in the g2013.

This co-evolutionary dynamism provides a reasonekfganation for the parallel paths
of the increasing popularity of streaming serviees the conspicuous growth of live
music from 2010 on and its further acceleratiorsi®013 as observed in Fig. 3.
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6
o + Z [ﬁiDi] In X, (Y,X = L,S(Fig 4), S,L(Fig 5)
i=0

Iny, =
L: Live music monthly revenugnillion US$),S: Streaming music monthly revenugsillion US$),
Di= ;,.6: Dummy variables

Dy: 2009.07 — 2009.12, rest =D,: 2010.01 — 2010.10, rest =Ms: 2010.11 — 2013.02, rest = 0.
D,: 2013.03 — 2014.03, rest =Ds: 2014.04 — 2014.07, rest =Ds: 2014.08 — 2015.12, rest = 0.

Correlation of Fig. 4 adj. R 0.993 DW1.05

InL, = 5455+ Q172D,In S_, - 365D, In S_, + Q121D In S, + 0837D, In S_, + Q161D, In S_, + 0167D, In S,_, + 1426D, -~ 2989D,
(195.91) (17.22) (-4.21) (15.43) (14.50) (24.54) (28.13) (5.80) (-12.13

Correlation of Fig. 5 adj. R0.992 DW1.04
InS, =-38272+ G906D, InL,_, —1844D, InL,_, + 712D, InL,, + 971D, In L, + 6944D, In L _, + 06894D, In L,_, +51917D, +36.700D,

(-26.59)  (28.56) (-3.06) (29.09) (3.29) (29.64) (29.88) (13.63) (16.07

The figures in parenthesis indicdtstatistics: all are significant at the 1% level
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Table 2 Elasticity of Co-evolution between the Steming and Live Music Industry
in the US (Jul. 2009-Dec. 2015)

Elasticity

- - - : Remarks
Streaming — Live Live — Streaming

Vicious cycle

D, | Jul.2009 - Dec.2009 0.172 6.906 (Both decrease)

Negative cycle
D, |Jan.2010 - Oct.2010 -0.365 -1.844 (Streaming increases,
live decreases)

D; | Nov.2010 - Feb.2013 0.121 7.120 Virtuous cycle
(Both increase)

D, | Mar.2013 - Mar.2014 0.837 0.971 P
Co-evolution

Ds | Apr.2014 - Jul.2014 0.161 6.944

Ds | Aug.2014 - Dec.2015 0.167 6.894

Note Elasticity of streamindS) to live (L) e.s explains 1% increase iB increases s %
increase inL, and represents the efficiency &f inducement ofL. This elasticity
corresponds to the slope of the Fig. 4.

Table 2 clearly demonstrates there was a conveirfsan the vicious and negative
correlation between streaming music and live musiz a co-evolutional relationship.
This relationship emerged in the late 2010 andharraccelerated from the early 2013.

Furthermore, it is suggested that this co-evolutioay have enabled the live music
assimilation of the preceding digital innovatioms@mulated in streaming music, which
also assimilated its preceding innovations from gloading music.

10



3. Self-propagating Function Incorporated in Live Music Industry

This section was inspired by the findings obtaimedhe preceding section and the
subsequent postulate that a co-evolutionary relahip between streaming music and
live music exists, we built our model and testedtiwvas further anticipated that this
relationship might enable live music to assimilatethe preceding digital innovation

accumulated in the streaming music. This set ofowation also assimilated the

preceding innovation from downloading music. Weestpto see that this assimilation
would be a driving force for the resurgence of lmesic. This section analyzed the
dynamics of this system.

The dynamics of assimilating the spillover techggl@an be summarized as follows
(Watanabe et al., 2001):

() When coming across a flow of spillover technologymulative learning plays a
decisive role. Cumulative learning cultivates theacity to distinguish this flow by
assessing and classifying it insbould learn should not learnandcannot learn
categories, resulting in certain absorptive cagaatadapt any accepted spillover
technology to own technology stock, and

(i) Through a co-evolutionary exercise of absorptiossirailation capacity can be
developed to enable it to incorporate the absoreetinology into the whole
innovation value chain as production, diffusion amitization.

Fig. 6 illustrates the concept of assimilation of spilowechnology in this dynamism.
Assimilation capacity can be depicted as equatidprfW/atanabe et al., 2002).

Indigenous
technology
stock T;

Potential spillover
technology pooT

Fig. 6. Concept of Assimilation of Spillover Technlogy.

1+ AT, /AT,
./ T

T . 1 T
Assimilation capacity z= ﬁ - (1)
In the case when live music assimilates the cunwvelatock of the preceding digital
innovation from streaming music, assimilation cafyaand gross assets consisting of
indigenous assets and assimilated assets can hetedeps equations (2) and (3),

respectively.

1 T,
Z:TGL _ _ 1
1+ ? T, @  TEhrEdesbe el @)
I,l_| A%

On the basis of this formula, trends in assimilatiapacity and gross assets of live music in the
US over the period of 2006 - 2015 were measuratbamnstrated ifigs. 7and8.

* In the assimilation dynamism described, its capasia function of the ratios of volume and growdte of the
donor and the host. Sée the details of its matheahatevelopment in Watanabe et al. (2002).
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Fig. 7 shows that while the assimilation capacityive music, representing a general
case of mature industries, continued to declinéqudarly after the economic recession
in 2009, this changed to an upward trend from #éite 2010 and dramatically increased
from the middle of 2013. Both changes correspontthédbeginning of the co-evolution
with streaming music, with a few months’ time-lag,demonstrated in Fig. 4.

Supported by the dramatic increase in the assionlaiapacity, the share of assimilated
assets in live music has increased significantlytigularly since 2013, reaching up to
50% of its indigenous assets in 2015 as demondtrateig. 8.

This significant assimilation of digital innovatioffom digital music through the
co-evolution with streaming music enabled live musi incorporate a self-propagating
function which enhances the functionality of liveusit. Enhanced functionality
prolongs the lifetime of live music, leading toaver obsolescence rate (see Appendix
3). This contributes to the increase in its reveramd assets as illustratedHig. 9.

Sustainable growth

Assets increase 4
Y
Assimilation Self- Lower

Co-evolution  —» of preceding —» propagating =—» ngh?r . L_““:g"" —» obsolescence
. R . functionality lifetime
innovation function ! rate

'

Revenues increase 4

Advanced digital innovation

Fig. 9. Scheme for Sustaining the Resurging Trend dlusic Industry.

With this dynamism in mind, in the above analysie bbsolescence rate of live music
decreased to reflect the consequence of a “liveastmg phenomena” that started from
2010 and its subsequent activation of co-evolu(sm®e Appendix 4)Fig. 10 compares
the level of assimilation capacity with the obsolsce rate decreasing effe@RDE
does not function.

0.90 - Assimilation capacity ) with ORDE
Fig. 10 demonstrates that the joo0 e
level of assimilation capacity o0.70 ...,.....Withom -
H N . et jemmmm——a
decreases ifORDE does not 060 ™\ " L
. . 0.50 RN
function, thus supporting the ., TTTTTmemmemeee -
dynamism illustrated in Fig. 9. 0.30
Y J EEEEEEEEE TRy
SESIRIJIVAJIISIIRISIIRER
gvoogvooﬁvcoﬁvcoﬁvcoﬁvcog

Fig. 10. Comparison of Assimilation Capacity with ad without
Reflecting Obsolescence Rate Decreasing EtfORDE).
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Since logistic growth function within a dynamic gang capacity (GDCC) exhibits
self-propagating behavior (Watanabe et al., 208ée Appendix 5 on this dynamism),
LGDCC was utilized to demonstrate that self-propiagafunction in live music.

Table 3 compares theGDCC of the assets of the live music industry overgbgod of
January 2004 - December 2015 with the followingeasenditions:

() Gross assets WIthRDE (T, +z-T;, p =9 -6.5%)
(i) Indigenous assets WithRDE(T;, p =9 - 6.5%)
(i) Gross assets WithOORDE(T, +z-T,, p = 10%) wherep: rate of obsolescence of assets.

Table 3 Comparison of Self-propagating Function Inorporated in the US Live Music
Industry (Jan. 2004-Dec. 2015) N,

LGDCC Y(t) =
() 1+be—at+15%e—akt

Live music assets condition N a b & by adj.R?
k ]

) ] 148.189 0.179 1.725 0.010 6.912 0.993
(i) Gross assets witbhRDE (5.51) (2.05) (2.50) (14.96) (5.62) .

. ) ) 83.247 0.136 1.137 0.009 3.748 0.990
(i) Indigenous assets withRDE (5.75) (3.23) (3.66) 9.97) (5.26) .

' 141.417 0.108 5.741 0.009 5.992 0.971
(iii) Gross assets witho@RDE (L.71)* @.12) (1.63)* (4.54) (1.61)* .

Y: assets of live musidy,: carrying capacityt: time;a, b, a, b coefficients.
The figures in parenthesis indicate t-statistitlsar significant at the 1% level except *: 5%éév

Table 3 shows that (i) gross assets VRDE are statistically more significant than (ii)
indigenous assets WitBRDE and (iii) gross assets witho@RDE In addition, the
values of the factors governing dynamic carryingacaty (f% ) are 7.39, 4.01 and
6.53, respectively, which demonstrates that (isgrassets wit®RDE incorporate the
self-propagating function most significantly.

Furthermore, by comparing (i) and (ii), it is derstrated that live music has turned out
to be incorporating the self-propagating functignassimilating the preceding digital
innovations accumulated in digital music througle tto-evolution with streaming
music.

In addition, by comparing (i) and (iii), it is demstrated that this self-propagation
process follows the dynamism as illustrated in Bigand suggests the significance of
the advanced digital innovations for sustaining aativating the co-evolution between
live music and streaming music industries, resgltim a sustainable growth of the
music industry.

These observations and models support our hypgthesi
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4. Transformation into a “Live-concert-streaming Music Industry”

The analyses discussed in the preceding sectionerddrate that the recent noteworthy
streak in the resurgence of the US music indusdrylze attributed to the co-evolution
between the streaming music and live music indestand their assimilation of

preceding innovations.

Given this long-awaited resurgence of the musicistiy in mind, our concerns goes to
whether the co-evolution is based on a sustairgthleture or a transient phenomenon.

In order to address this concern, this sectionyaedl the structure governing the future
trends in the respective music industries and dbkstto be carried out to maintain the
co-evolution of live music and digital music intea by streaming music.

4.1 Structure Governing the Trends in the Music Indistry

Trends in music entering the market, as well aastets there are normally subject to
an epidemic function. However, these are sensitveéhanges in external circumstances
such as customer’s preferences and the emergena®nopetitive businesses and
innovations in music industry.

With this peculiar nature, trends in music industgn be depicted by the following
hybrid logistic growth modé&i

— NX
- —a, D;t —a, ,D.t

(4)

whereY: Music input into the market/its assek$; Upper limit of diffusion (carrying
capacity);X: P (physical music)D (digital music),L (live music);D;: dummy variables
corresponding to the change in external circumstsitctime trend; andy;, by (i = 1,
2): coefficients.

(1) Trends in Revenues in Music Industry Segments

By utilizing this model, monthly trends in revenudghysical music, digital music and
live music over the period of January 1985 — Decam#®15 were estimated, and the
fitness of the estimated trends with actual tremds evaluated first.

The estimated trends are illustrated Rigs. 11-13 and the results of the fithess
evaluation are summarized in tNeteon the Figures, which demonstrates an extremely
high level of fitness as the valuead;. R is higher than 0.95 and 1% significance level
of t statistics of all coefficients in all cases analyz

With this confirmation of reliability, Figs. 11-13lso illustrate the estimated future
prospects of the revenues toward 2030 in threesinglsegments.

6 HLG model (Watanabe Naveed model). See Appendix 6.
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Fig. 12. Trend and Prospect of the Digital Music Reenues in the US1985-2030)
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3) Live Music

USS$ Billions
1.00 - D1:1985/1-2013/3 D2:2013/4 - 2015/1Prospect: 2016/1 - 2030/12
0.90 -
0.80 - Blockchain based /"’
Payment systems /"
0.70 - Virtual reality T e
ocuws A e
0.60 - Smart, VR :/ ...............
subscriptiopd .
0.50 - ticketing ° .
0.40 Wearable " S foe
0.30 - 1970: . A
3D projections Realtlm_e music
0.20 | Massive holograms Motion producyn,
MIDI sen§pr >
0.10 controllers ,
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Fig. 13. Trend and Prospect of the Live Music Reveres in the US1985-2030)

Note Regression analyses for Figs. 11-13an. 1985 -Dec. 2015)

— Ny
~ 1+b, De P +h,,D,e 4
Ny P > adj. R
a by a b,
1985/1 - 1999/12 2000/1 - 2015/12
Physical 1.705  0.015 1.980 -0.026 0.001 0.983
(60.89) (15.00) (28.46) (-26.00) (-36.76)
1985/1 - 2007/12 2008/1 - 2015/12
Digital 0.443  0.066 42.08x10° 0.016 84.775 0.981
(14.29) (22.00) (21.51) (5.33) (6.97)
1985/1 - 2013/3 2013/4 - 2015/12
Live 0.868 0.007  14.145 0.024 411287  0.966
(7.54) (19.75) (23.32) (5.48) (6.41)

Nx: Carrying capacityt; Monthly trenda,, &, by, b,: CoefficientsD,, D, dummy variables.
Figures in parenthesis indicate t-statistics: mdlsagnificant at the 1% level.
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(2) Future Prospects of the Music Industry as a Whole

Based on the preceding analysis of the trends emgpects of the three music industry
segments, the future prospects of the music ingasta whole were examined next.

Given thatthe foregoing structure governing each respective musiastry in the US
continues, Fig. 14 demonstrates the estimate on the US music indsistiyure
prospects towards 2030 by simply summing up thienasts of the future prospects of
each of the music industries.

USS$ Billions
$ Trend

Prospect
1.80 +

1.60

1.40 -

1204 0 SFma L ms e
- Resurgence of .
", music industry.. .

1.00 -

0.80

Fig. 14. Trends and Future Prospects of the US Musindustry.
January 1985- December 2016-end,2016 — 2030Prospect

Fig. 14 demonstrates that the improving trendsvia inusic continuing together with a
slight increase in digital music, leading to a rgeace of the music industry as a whole
from its lowest point in the early 2010s. As analyzarlier, the parallel paths of the
increasing trends in both live music and digital smucan be attributed to the
co-evolution between streaming music and live muBlese findings suggest how to
sustain this co-evolution, which could be the kéwategy for the resurgence of the
music industry.
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(3) Sustainability of the Resurging Trends

While the prospect of a resurgence in Fig. 14 selaon the resurging trends chiefly in
live music and digital music, streaming music iawdn by their co-evolution. It should
be noted that the co-existence of two sectorsensdime industry does not necessarily
mean co-evolvement; sometimes it is a case of atitution of one for the other and
may result in killing the partner as in the caséd@ivnloading and streaming music.

Although the identification of the dynamism of suokactions of the three music

industry segments is beyond this analysis, thelteestithe preceding analyses give us
some confidence to believe that by activating amgtasning the co-evolution between
live music and streaming music there will be a wayards the sustainability of the

resurging trend in the music industry, as illugtdain Fig. 9.

With this confidence, the last analysis of thisgrajpcuses on possible strategic options
for activating the above co-evolution..

4.2 Transformation of Music Industries for Sustaindle Co-evolution

The above analyses suggest that the stakeholdeodtvéid in music industry have
undergone structural changes, which inevitablyaldisruptive changes in the business
model of the industry.

The relationship between music fans (consumersp#met actors in the music business
Is also changing. Instead of owning CDs or othpesyof music embedded in physical
media released by particular artists, fans now veanaccess to a widening choice of
music. The change from ownership to access briags ftloser to the artist and
transforms the role of commercial actors (or enablsuch as record labels (Erica,
2016). As the music industry has moved from a pecotiua service business model, the
loss of sales does not necessary reflect losingmess (Parry et al., 2012).

We have sought to move our focus from fans undengithe music industry through
piracy to fans enhancing and co-creating value artnership with artists and small
record labels. Evidence is now emerging that therihet is enabling some record labels,
artists and fans to work together to co-create evdtur mutual benefits (Choi et al.,
2013). These participants work in the concert petidn through co-creation,
interaction and participation in all phases of the production. By
harnessing innovative technology, the participants can engage in co-ogat
memorable live concert experiences (Erika, 2016) advancement of the Internet
further promotes such participative creativity (Céial., 2013).

Live shows, which are something fans cannot fublpezience online, have become
increasingly valuable for both fans and artist® tharket concert tours being the
primary source of revenue for most artists.

While these dynamics have created a renaissandweoimusic, the value chain is
incredibly complex, with multiple stakeholders tadi their share (e.g., ticketing,
secondary ticketing, venues, booking agents, preraptax and expenses). The share of
the revenue that artists make from live music hadined every year since 2000. The
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ICT-driven disruptive business model (IDBM) is neddto transform that complex
chain into a new more straightforward productivaioh

Under these circumstances, the only thing recdoél$a artists, music publishers and
consumers can do is embrace the new technologieallmv the digital age to work to
the advantage of everyone, with the hope that thederful art which we call music
will keep its integrity for all of eternityStafford, 2010) Technological tools are becoming
increasingly sophisticated, and the collaborativkucal landscape continues to evolve
(Freeman, 2010)

Thus, new business opportunities, particularlyha areas of digital distribution and
live entertainment, will likely take the center ggaas the progression of the Internet
continues (EI Gamal, 2012). The ICT-driven disruptibusiness model (IDBM)
consolidating the advantage of digital music int@ Imusic has raised all stakeholders’
expectations. This supports the significance otwolution between streaming music
and live music as demonstrated in the precedintysisand suggests a leading role for
the ICT-driven “live-concert-streaming music indyst(LCSM|) as the savior of the
music industry.

Based on the review abovejg. 15 illustrates the direction of the music industry
towards a sustainable resurgence. This corresptmdsie way of constructing a

trust-based IDBM (ICT-driven disruptive businessdalp with CCSD (consolidated

challenge for social demand) as has been dematbtiatthe new stream of sharing
economy like that initiated by Uber’s ride-sharmegolution (Watanabe et al., 2CH4)7

Fig. 15 highlights the specific features of “livencert-streaming music industry”
(LCSMI) that correspond to the following historical demhathrough co-evolution
between the streaming and live music industries:

(i) Historical change in consumers propensity to mérsim viewership— physical
ownership— digital ownership— access— viewership and access

(i) Shift in consumers preferences from passive listermg viewers to access to
widening choice of music, participation, integrati@o-creation, and participative
creativity,

(i) Emergence of the collaborative cultural landscape,
(iv) Collaboration of live entertainment and digitaltdisution, and

(v) Long-lasting desire of consumers as well as orgasiro transform live music’s
complex chain with multiple stakeholders into plpneductive chain.

Advanced digital innovation, such as social methig, data, virtual reality, fintech,
machine learning and artificial intelligence, hasiged the sustainability and activation
of this co-evolution.

It should be noted that this co-evolution can hebatted to increasing trust among
stakeholders supported by the overdrawing of thet pdormation (Luhmann, 1979)
and also by implementing the emerging technologles as blockchain.
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Fig. 15. Concept of IDBM with CCSD in the Music Indistry
— Live-Concert-Streaming Music Industry (LCSMI).
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This direction corresponds to a new stream of iation: spinning off from traditional to new
co-evolution of the advancement of ICT with un-capd GDP dependency and shift to what is
called “supra-functionality beyond economic valuélas been demonstrated in the digital
economy such as in Uber’s ridesharing revolutiod #re digitally-rich innovative learning
environments (Watanabe et al., 2618016, 2016, 20174, 201b) are illustrated ifrig. 16.
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Fig. 16. Music Industry in the Spinoff Dynamism.

This new stream of innovation impulses the reswgeof the music industry in a
self-propagating way as illustratedkig. 17,which in turn demonstrates a testbed for a
resurgence strategy for cultural industries.

o ) Creation of algorithms enabling the creation of
Artificial intelligence  cystomized songs for users and helping artistedosf

more on being creative. q“"-u._
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Fintech . . : . T Ma
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Fig. 17. Digital Innovation Supportive to Sustainablity of Music Industry Resurgence.
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5. Conclusion

This analysis shows that the recent resurgencevef rhusic in parallel with the
increasing popularity of streaming services coufdaively save the music industry.
The industry which is on the brink of an impendiogllapse due to diminishing
revenues as a consequence of digitization. We pdrsaur analysis based on the
possibility that the live music has effectively iastated digital innovation from digital
music through its co-evolution with streaming music

An empirical analysis of monthly trends in the U&sie industry by sectors over the
last three decades were conducted and revealed:

(i) A co-evolution between the streaming and live musiistries has functioned well
over the last few years,

(i) The live music industry has incorporated a selfppgating function by
assimilating its preceding innovations initiateddigital music,

(iif) Given the co-evolution between the streaming avel husic industries, the recent
resurging trend in the music industry can be sosthi

(iv) The advancement of digital innovation such as ieidif intelligence, machine
learning, fintech, virtual reality, and big datashenabled the sustainability and
activation of this co-evolution while leading theel music industry to transform
into a “live-concert-streaming music industry’GSM|) that enables participative
creativity for all stakeholders,

(v) LCSMI corresponds to the historical demand of consurasi®) the consumers’
propensity has shifted from viewership to physieaiership, digital ownership,
access to viewership and accdgssonsumers’ preferences has shifted from passive
listening or viewing to access to widening choiggrticipation, integration,
co-creation, and participative creativity) emergence of collaborative cultural
landscaped) collaboration of live entertainment and digitaktdbution, ande)
transformation of the complex chain of live musithwnultiple stakeholders into a
more straightforward productive chain.

(vi) In this collaborative cultural environment the imgamce of trust among
participating stakeholders (e.g. artists, musicviglers, ticket sellers, consumers
etc.) has become even more crucial. The importarficeust together with the
above points in turn suggest the significance ttist-based ICT-driven disruptive
business model (IDBM) with consolidated challengedocial demand (CCSD) for
the successful development of our cultural indastri

These findings give rise to the following insiglatsout sustainable growth of the music
industry:

(i) Establishment of a platform where streamed musidaes would participate with
live music so as to construct a co-evolutionargtrehship between them,

(i) Participative creativity of stakeholders shouldioerished,
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(i) Experiences of the preceding trust-based IDBM wit@SD initiatives in the
sharing economy such as Uber’s ridesharing rewmiuprovide lots of learning
opportunities,

(iv) The digitization of music and co-evolution of streag and live music is very
crucial and important step but it also needs antiaddl layer of trust to function
successfully in a very collaborative environmertte implementation of emerging
technologies e.g. blockchain distributed ledgerhnige helpful to further increase
the transparency and visibility, building trusteelationships among the
stakeholders of value chain.

(v) Active introduction of advanced digital innovatiorghould be initiated by
providing a testbed for the advancement of sucbvations, and

(vi) Next generation of “live-concert-streaming musidustry” LCSMI) should be
envisioned.

This paper explored a possible blueprint for theurer of the music industry and
provided a prototype of a dynamic system calledtthst-based IDBM with CCSD for
the further development of cultural industries. Tistorical demand for these systems
can be applied not only to the music industry blsio &o other broader cultural
industries, and lessons from the music industrypramide helpful guidelines.

Further research should focus on in-depth analg&isountry-specific institutional
systems accelerating the co-evolution between lmasic and streaming music
industries. Further analysis of the optimal intrctton of advanced digital innovations
should be undertaken. For that, a wider empiricelysis covering more countries
should be considered.

Given that the economic implications of this anmlyare generally applicable to other
similar industries as well, the analyses for theirgence strategies for industries facing
collapse such as print media industries could bkpfllein understanding these
dynamics and planning for the future.
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Appendix 1 Data Construction

Revenues from the music industries et shipments estimated by monetary vdlue)
can be considered as music input (live and reconaiesic, respectively) into the market
while cumulative stock of the revenues can be cwmned as music assets in the market
(Meade et al., 2006, Modis, 2007).

Therefore, the monthly trends in revenues and themulative stocks of live and

recorded (physical and digital) music industriegsia US over the period 1950-2615
were constructed as follows:

(1) Data collection

Annual revenue statistics available in current &&minal value) over the period

of 1974-2015 (for live and physical music) and 2@025 (for digital music) were
collected.

(2) Estimation of missing data for unavailable years

Missing data for unavailable years (1950-1973 fwe land physical music and

2004-2006 for digital music) was estimated by avemd and backward ensembles
approach.

(3) Conversion to fixed prices

The annual revenues in current US$ were conveddikéd US$ (real value) by
using the GDP deflator (base year = 2010).

(4) Disaggregation of annual data to monthly data

Since the life time of digital music is 12 year9@2-2015), in order to conduct
significant time series analysis, all annual dataendisaggregated to monthly data
by using the Denton-Cholette temporal disaggregatiethod (Sax et al., 2013).

(5) Cumulative stock

Utilizing the above monthly revenues in fixed pacecumulative stocks were
estimated with the following equation. Annual olesmlence rate was estimated as
10% (0.83% per month) The details of the estimation of the obsolesceate can

be seen in Appendix 2.

Cumulative stock at time T, = R;_,, + (1 — p)T;—, where R, is revenues at time
t, m (lead time for commercializatior 0), andp is the rate of obsolescence of
music assets (see Appendix 2). See Appendix 4stomated cumulative stock.

" Revenues = Sales + Interest income + Dividendrireo
Shipments (by monetary value) = Sales + Inveegori
Revenues = Shipments — Inventories + Interestmec+ Dividend incomes= Shipments

® In order to estimate the initial values for cuntivia stock estimate, year 1950 was considered
reasonable for live and physical music and 2004ligital music (See Fig. 1).

9 After the live-streaming phenomena emerged in 2010, the effects of functionality
increases on the decreasing the rate of obsolescence value were taken into account
(see Appendices 2 and 3).
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Appendix 2 Rate of Obsolescence of Music Assets

Innovation becomes obsolete when it loses funclitgn@arreca, 1998, Watanabe et al.,
2009, Jennings et al., 2016). Thus, companiesttsffor sustainable growth correspond
to the prolongation efforts of functionality devpfoent (Watanabe et al., 2009). Here,
functionality is defined as ability to improve tperformance of production processes,
goods and services by means of innovation (Wataetbe, 2008) and corresponds to
potential capacity before reaching the obsolesstage (Watanabe et al., 2009).
Innovation life-cycles can be measured by the pehetween the emergence and
obsolescence of a phenomenon by its losing furalityn(Barreca, 1998, Jennings et al.,
2016). The average rate of obsolescence of an atimovcan be estimated by taking the
reverse of the length of this period.

Contrary to what applies to technology innovatitime concept of obsolescence of
music assets is rather complicated. It is subjemtenstrongly to cultural, economic and
technology values. It varies depending on suchtutginal factors as the historical era,
cohort, generation, fashion, handling practicee freusic monster and piracy (Bylin,
2009). However, Peterson (1975) identified theterise of cycles in popular music and
Cross (2012) demonstrated that these cycles inUtBen the latter half of the last
century can be estimated to last for approximatdy years: Cycle 1. 1951-1963
(Rok’n’roll), Cycle 2: 1964-1975Batle3, Cycle 3:1976-198900isco storm to classic
rock), and Cycle 4: 1990-200Rck’s next rebirth

These cycles correspond to the focus of acadenseareh in musicology, and
bibliometric analyses on the obsolescence of miitei@ture have provided supportive
evidence (Diadato et al., 1993). Bhattacharjed. ¢2@07) discovered that, while digital
sharing technologies shorten the survival timeowgi-fanked albums, they do not hurt
the survival of top-ranked albums.

With an understanding that popular music accouatsnfigjority of sales in music
industry, these cycles represent the period betwlser®emergence and obsolescence of
functionality of music assets measured by cumuagtock of music industry revenues.

By taking the reverse of the above cycles’ lentjtle, foregoing reviews suggest 10%

p.a. as a reasonable average rate of obsolesaancri$ic assets. In addition, since the
length of these cycles prolongs as functionalityreéases (Watanabe et al., 2009, see
Appendix 3), the live-streaming phenomena that getkin 2010 led to a decrease in

the rate of obsolescence.
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Appendix 3 Functionality, Lifetime and Obsolescencef Innovation

Logistic Growth Function within Dynamic Carrying @acity (GDCC) can be
approximated by the Simple Logistic Growth FunctiSbG as follows:

— Nk
1+be™ + 2 e
=

— Nk
1+ be‘at(1+ - e(a'ak)tj

_&
==

Nk

A

1+be e
Nk

1+ (a-a,)t)

4
1+pe % g2

~ yi Nk \
= o
1+ bb+%$_iék -5k

E% where a‘:a(l—&),b':b 14051
1+ be™ b b 1-

Functionality can be depicted as follows:

FD =N =14p 1+E[-|—1a il
Y b 1-*
Its initial level is described as follows:
FD, :&:1+b 1+& 3—1
Y, b 1—%

Thus, functionality, lifetime and obsolescence wfdvation can be illustrated as
follows (Watanabe et al., 2009):

FD %

by |
1+b |14+-X. -
b 1-agfa L
Velocity to obsolescent a [1— L ]< a TLogistic growih within g Longer lifetime
I+b b dynamic carrying capacity Lower obsolescence rate
Velocity 1o obsolescent a Simple logistic growth

t

Fig. Al. The Scheme of Functionality, Lifetime andbsolescence of Innovation.
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Appendix 4 Assets Estimate for the US Live Music ldustry (1950-2015)

Two cases, with or without obsolescence rate denrg&ffectorpp, from 2010 were estimated.

USS$ billions (2010 fixed prices)
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Fig. A2. Trend in Live Music Assets in the USA €umulative Stock of Live Music Revenues.
Source: Pollstar (Year End Business Analysis EdjtR915).
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Appendix 5 Dynamism in Developing Self-propagating-unction

Diffusion trajectory of innovative goods ¥  Simple Logistic Growth (SLG) with fixed carrying capacity (N)

Y () _ v (ey1— %

Particular innovation which create new N during

the process of diffusion.

dy (1) YD)
_—=ar (n( S

Carrying capacity increases as ¥ increases.
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Logistic Growth within a Dynamic Carrying Capacity
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Appendix 6 Model Construction

Trends in music input into the market as well asaissets in market are normally
subject to a phenomena similar to that demonstratedan epidemic function as
depicted in equation (Al).

L ay(-- (A1)

dt N
whereN: upper limit of diffusion (carrying capacity), ard coefficient governing the
velocity of diffusion.

This equation is developed to a logistic growthction as depicted in equation (A2)

Y = Lt (A2)
1+be

whereb: coefficient identifying the initial state of dif§ion.

While Y seeks to attain levé, its velocity would be subject to external circtiamces
such as a change in paradigm, customers’ prefesesuce emergence of competitive
businesses and innovation. Therefore, equation (@uld be rewritten to (A3),
depending on circumstances 1 and 2.

dy Y Y
~— =aD,Y1l-—)+a,D,Y1-—
a &b ( N)+a2 Y |\I) (A3)

whereD; andD,: dummy variables demonstrating circumstances 12anespectively.
This is the same as the initial state of diffusa@represented by coefficidmt

Therefore, in case of two circumstances which nraksic industries react differently,
each respective music industry follows the follogvinybrid logistic growth trajectory:

— N X (A4)

1+ b, ,D,e™™ Oy by 2D2e_axzth
whereX classiﬁes sectors of music industryRagphysical),D (digital) andL (live).

This hybrid logistic growth(HLG) model (Watanabe Naveed modetjemonstrates a high
level of fitness in relation to actual behaviors mlisic industries reacting to the
circumstances’ change.

10 This simple logistic growth functiorSLG can be considered an approximation of a logigt@wvth

fungtion within dynamic carr)éing {:apacity@[gkccgK under the kaIIowing conditions (see Agkpendix 3):
: bak elFat cc ] (a—a)t<<l, Hgil - <<1 FSFE@(a—a«ﬁ <<1-—* therefore (a-a,)t<<l, i+€<<1
Y s a a
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Appendix 7 LGDCC Logistic growth Regression Estimation
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Fig .A3. LGDCC Logistic growth Regression Estimation
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TIS 2017 _11_Highlight

Highlights

Blue print for the survival of the music industry was demonstrated.

Co-evolution between streaming and live music was € ucidated.

Live music has incorporated self-propagating function by assimilating digital music assets.
Live-concert-streaming music industry (LCSMI) was recommended for music industry future.

LCSMI corresponds to the historical demand of consumers.



