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Abstract

Social media platforms foster creativity by helping creators monetize their content and
resolving their disputes with copyright holders. These disputes often occur when content
creators use prior work (e.g., musical works, movie or show clips, and video game plays)
as baseline materials. We develop a content co-production mechanism for copyright
owners to set a revenue-sharing split with content creators. Content creators, aiming for
higher ad revenue, can dispute the copyright claim within a specific timeframe. We
suggest how the proposed mechanism can help the two sides settle and avoid a trial in
court with a sensible revenue-sharing ratio and dispute timeframe. We also show how
the share of ad revenue can be made proportional to the contribution of the baseline
materials.

Keywords: derivative work, content co-production, licensing, windowing, pre-trial settlement

Introduction

Besides gaining exposure and name recognition on social media platforms, content creators seek revenue
from original content as well as derived work that incorporates materials from fellow creators (Tang et al.,
2012). A derivative work!is defined as “a work based upon one or more pre-existing works” or “a work
consisting of editorial revisions, annotations, elaborations, or other modifications which, as a whole,
represent an original work of authorship.” Copyright disputes have been persistent on social media
platforms between copyright owners and content creators. These disputes often occur when content
creators use musical works, movie or show clips, or other digitalized products (e.g., streaming of console
game playing) as their baseline materials for their videos.

The perspectives and laws related to derivative works vary and can be controversial (Baldwin, 2020).
Depending on local copyright laws, derivative works may be blocked by social media platforms in some
countries or regions without fair use protections (Lacerna, 2022), while copyright owners can still
dispute in other territories. The over-protection from copyright law may stifle creativity and innovation
(Chen & Png, 2003; Yoon, 2002), causing the loss of opportunity to monetize copyrighted content if
content creators switch to royalty-free materials instead.

Creators of original content can benefit from the platform’s add-on mechanism without formal
registration because copyright protection is assumed in law.2 Using YouTube’s content identification

117 U.S.C. § 101 (2000). (https://www.law.cornell.edu/uscode/text/17/101)
2 https://www.copyright.gov/help/faq/faq-general.html
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(Content ID)3 as an example, each time a work is submitted, YouTube creates a “fingerprint” to check
against future uploads. Potential infringement gets a Content ID warning, and content creators can dispute
the claim. Content ID claims are issued mostly through an automation system; YouTube, on average,
issues 4 million content ID claims per day (Sar, 2021), and 0.5% of content creators receiving a Content
ID claim would dispute it (Geigner, 2021). YouTube provides warnings and handles payments but does
not claim to be the final arbiter of resolving copyright controversies. As a result, some recent cases have
gone to court (Barnes, 2022).

Securing permission from a copyright owner may be preferred over imposing penalties such as
blocking videos, deleting accounts, or facing litigations. However, the rules in the copyright laws could
complicate the licensing process. To speed up the licensing process and grow the Shorts content to counter
TikTok, YouTube recently unveiled a revenue-sharing mechanism in which content creators share the ad
revenue from their derivative works with copyright owners in lieu of lengthy license negotiation (Dahl,
2017). YouTube’s official web pages provided an example of how copyright owners and content creators can
equally share the ad revenue.4 Facebook also offers a similar policy in which content creators can keep a
portion of the in-stream ad revenue.5

Motivated by the need for efficient content licensing, this study proposes a mechanism in which copyright
owners can upload their content (e.g., sounds, images, or videos) to apply for copyrights and then monetize
their content through content co-production. If a derivative work is flagged for Content ID, the system can
split the ad revenue according to a predefined revenue-sharing ratio set by a copyright owner. Content
creators can either take no further action or dispute within a timeframe to keep all ad revenue after filing
the dispute. This approach, known as windowing, adds flexibility for both the copyright owners and content
creators, as they can adjust their share of ad revenues according to the performance of the derivative work
and their respective contributions. Prior studies on windowing focus on the dispute either between cinemas
and cable TVs (Calzada & Valletti, 2012) or between cable TVs and streaming providers (Chiang & Jhang-
Li, 2020). Our contribution is to mitigate disputes by suggesting revenue splits between copyright owners
and content creators. The time and cost of “see you in court” presents the needed incentive to achieve a
pretrial settlement (Nalebuff, 1987; Reinganum & Wilde, 1986).

Given the rapidly evolving landscape of social media platforms for speeding up the creation process of
high-quality derivative works, our primary research questions are: How would a copyright owner set the
revenue-sharing ratio acceptable to most content creators? If a content creator would dispute, when should
the dispute take place, and how should the copyright owner react?

Literature Review

Content platforms supplement their subscription revenue with advertisements by monetizing customer
attention (Kumar & Sethi, 2009). Studies show that the access pattern in traditional video streaming
platforms is statistically different from that on social media platforms (e.g., YouTube), where videos are
viewed mostly right after an upload (Cheng et al., 2013; Zhou et al., 2016). To benefit participants in the
ecosystem (platform provider, advertisers, viewers, and content producers,) advanced tools and algorithms
for ad rendering, marketing analytics, ad matching, and revenue sharing between platforms and content
producers are essential (Bhargava, 2022).

To better understand the competition among creators and the motivation of content creation, prior
studies (e.g., Liu & Feng, 2021) highlight the importance of ad revenue-sharing policy in social media
platforms to encourage the creation of high-quality content. This is because the effort exerted by content
creators could be based on the connection between their decisions and future rewards (Tang et al., 2012).
Moreover, donations made by viewers could be another key driving force to fuel the production of high-
quality content (Jain & Qian, 2021). Bhargava (2022) advocated the need to improve one-rate-for-all
creators to accommodate the diversity of content creators better.

Social video platforms based on crowd economy differ from traditional (brick and mortar) establishments
because consumers can binge-watch titles. The theoretical analysis by Jain and Qian (2021) shows an

3 How Content ID works. (https://support.google.com/youtube/answer/2797370?hl=en)
4 https://support.google.com/youtube/answer/12657860?hl=en
5 https://about.fb.com/news/2022/07/music-revenue-sharing-for-video-creators-on-facebook/
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interesting perspective that the increased competition among content producers (as measured by the
headcount) can increase profits because the platform is willing to compensate production costs and the
demand attrition for retaining those time-leisure consumers with high-quality content. Another factor for
evaluating a social video platform is the size of the subscriber base. To derive benefit from the network
effect, platform providers often develop their own original titles and contract with other complementary
producers to help reach the critical mass. Though complementary producers are incentivized to sell their
works on multiple platforms, exclusivity can help ease competition by increasing differentiation among
competitors (Mantena et al., 2010).

In the context of producing a derivative work, the typical creative process in co-production (or co-
creation) recombines existing components such as sounds, images, or other media content (Lang et al.,
2009). The concept of co-production can also be applied to knowledge-intensive projects with essential
distinction. Moral hazard problems may exist in knowledge-intensive projects because multiple parties
need to exert their efforts as a team to make progress in such projects (Andritsos & Tang, 2018; Rahmani
et al., 2017) while resolving infringement on the existing copyrighted raw materials is the essence of co-
production for a derivative work. The research in content co-production models for digital goods was
pioneered by Lang et al. (2009), in which content transmutation is permitted on either the consumer side
or the producer side. In their experimental framework, the right of reusing or recombining digital content
can be traded between content producers in a B2B market or sourced by consumers through a B2C market.
Their experiment results show both approaches can enhance total surplus without lowering content
producers’ profits. Based on the specifications they proposed, our research model can be viewed as an
alternative to this B2B market for satisfying the need for content transmutation through acquiring ex-post
permission from copyright owners.

In prior studies, the fee authorized by a licenser is often measured by a fixed fee, a royalty fee, or a two-
part tariff. When licensing a cost-reducing technology patent to competitors, a patent-holding firm can
employ the cost advantage from a royalty licensing to gain more profit because the licensee’s pricing
decision is based on the royalty fee. On the other hand, fixed-fee licensing will enable them to compete on
equal footing because the sunk cost does not affect a licensee’s production decision (Wang, 1998, 2002). In
the model of Mukherjee and Mukherjee (2013), a similar argument can be found because the optimal two-
part tariff licensing in their work degenerates to royalty licensing when the licenser and licensee bargain
over the license expense. Moreover, royalty licensing can ease the competition between licenser and licensee
if both parties vie for the same customers in the market. For example, in Costa and Dierickx (2002), the
licenser knows that the royalty revenue is cannibalized when both parties use the same technology but earn
royalty revenue solely from the licenser instead. In the case that both licenser and licensee are competitors,
Niu (2017) advocated that the government can intervene in profit-sharing licensing because the industry
output under this contract will drop to hurt the interests of consumers.

In lieu of dealing with licensing on their own, copyright owners can monetize their works by transferring
the copyrights to an association that serves as a representative of these authors to grant licenses and collect
royalties (Hollander, 1984). If a product incorporates multiple intellectual property rights belonging to
different licensers, Lerner and Tirole (2004) suggested that these right owners can collaborate to offer a
single bundle composed of all essential rights, known as a “patent pool,” to bring in more revenue. The
analysis regarding the decentralized licensing of multiple complementary intellectual property rights has
also been explored by Meniere and Parlane (2010). However, historical records in US courts showed that a
licenser might face the challenge raised by potential licensees because half of the patent litigations were
invalidated by a court (Allison & Lemley, 1998). In the case of many licensees, the argument that deterring
litigation is better than accommodation is confirmed by Amir et al. (2014), indicating the advantage of
adopting a per-unit royalty contract for licensers holding patents but facing uncertain risks in court.

The basis of our research resembles, to some extent, the model of settlement and litigation in prior
economic studies. In the general model of settlement and litigation, a plaintiff can raise the settlement
demand to resolve the dispute through pretrial negotiation because using the court system could be costly
for both parties. However, a defendant may not accept the settlement demand because the plaintiff may
exaggerate the loss of true damage. If the measure of court accuracy is common knowledge, Reinganum
and Wilde (1986) showed that the allocation of trial costs does not affect the expected gain of the plaintiff
from settlement versus litigation. Moreover, Nalebuff (1987) used a similar setup, in which the plaintiff’s
loss of damage is common knowledge, but the actual liability of the defendant is private information and
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showed that the success of pretrial negotiation depends on the court costs, while pretrial settlement may
fail if the value of litigation is uncertain. In our model, both the respective contribution of two sides can be
evaluated by the licenser and licensee since the derivative work uploaded to social media platforms can be
accessed by the public. Therefore, both sides can reach pretrial settlement without going to court because
we assume that all information are compete and public.

The Model

Consider a social media platform on which creators can register their content (e.g., a music track) for
copyright protection. When other creators upload materials, the platform checks them against the archive
and issues an identification claim (ID Claim) for suspected copyright infringements. While copyright
owners can block submissions with copyright violations, they may instead monetize such “co- produced”
content. The platform operator can arrange revenue sharing by allowing copyright owners to receive a
percentage (¢) of ad revenue from the derived works. Upon receiving an ID claim, the content creator can
withdraw the submission, agree to the revenue-sharing ratio, or dispute the claim within a timeframe.
Although the dispute is mainly to counter incorrect ID claims, we also view it as a possible means for content
creators to retain a higher proportion of ad revenue. Assume that content creators can dispute each ID
claim once and only once at time t.., beyond which the copyright owner either accepts the dispute and stops
receiving the ad revenue or elects to refute the dispute. In case of accepting the dispute, the ad revenue
share already received (before t..) can be viewed as an up-front license fee for the rights owner. The
mechanism for revenue sharing and dispute resolution in content co-production is shown in Figure 1.

No objection _ Both sides split ad
»| revenue according to the
predefined ratio @

CC receives CO accepts [ CCis the sole recipient of
content ID claim 7| ad revenue after time 1.,

CC dispute
attime t. . [CO evaluates whether to

reinstate claim

CC: Content Creator

CO: Copyright Owner CO reinstates claim [ Go to court if CC insists:

”| otherwise, follow status quo

Figure 1. The flow of the revenue-sharing mechanism

The stages of our model are specified in detail as follows. First, the copyright owner registers original
work in the social media platform and sets an ad revenue-sharing ratio. Second, a content creator uploads
the derivative work and then receives an ID claim. Third, the content creator can dispute at any time but
only once. This procedure ends if the content creator decides to accept the existing revenue-sharing policy.
Fourth, if receiving the dispute request at time ¢t , the copyright owner can either release or reinstate the
ID claim. If releasing the ID claim, the copyright owner receives no ad revenue after time ¢.. If the copyright
owner reinstates the ID claim, the choice is either entering litigation or following status quo.

The ad revenue declines with time because the viewing wanes as the video ages (Cheng et al., 2013; Zhou
et al., 2016). Empirical literature (Li & Thorson, 2015; Sun & Zhu, 2013; Tang et al., 2012) also shows that
content creators incentivized by revenue sharing will attempt higher viewing rate, and analytical studies
(Bhargava, 2022; Jain & Qian, 2021; Lorenzon, 2022) on platform economics and content industry
assumed a positive relationship between the advertising revenue and content quality. We model the value
of the derivative work as a = F(q,,, q..) where q., and q.. are the content contributions from the copyright
owner and content creator, respectively. Moreover, since the content popularity drops with time, we use
an exponential function v(t) to estimate the ad revenue rendered from the work:
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fiem v(e)de = [ ae Pt €))

tstart

where parameter b measures how well the content value stands against the test of time (Chiang & Jhang-
Li, 2020).

When setting the revenue-sharing ratio , the copyright owner does not know how extensively the
copyrighted material will be used in the derivative work. Therefore, we consider q.. a uniform random
variable and normalize it to a range of [0,1]. The value of g, is revealed once the derivative work is

uploaded. Under revenue-sharing, the copyright owner and content creator will gain ¢ fooov(t)dt and
(1-¢) fom v(t)dt, respectively, if the content creator has no objection. On the other hand, if the content
creator disputes at the time ¢.., and the copyright owner releases the ID claim to forgo future earnings, the
payoff for the copyright owneris ¢ | Ot“ v(t)dt, and the payoff for the content creatoris (1 — ¢) [ Ot“ v(t)dt +
) :C v(t)dt for being the sole recipient of the ad revenue after time ¢..

If the copyright owner reinstates the ID claim, the content creator can opt for a lawsuit in court. We
assume the copyright owner and content creator are risk-neutral revenue maximizers. If the content creator
commences litigation, both sides rationally expect that their ad revenues from the derivative work will be
“reallocated” according to their respective contribution. Following prior literature on settlement and
litigation (Meurer, 1989; Nalebuff, 1987), we assume that the litigation costs of both sides are L., and L,
(Reinganum & Wilde, 1986), and the expected payoff of the copyright owner and content creator going to
court are

dco © dcc © .
doctdon Jy v@®)dt - L., and P Jy v(®)dt — L. , respectively. (2)

A properly designed revenue-sharing mechanism should discourage litigation. A high likelihood of
lawsuits lowers future content creator’s interest in co-production. To analyze the equilibrium in Figure 1
and how the copyright owner sets the optimal revenue-sharing ratio, the content creator will agree to the
ratio ¢ if the content creator’s litigation cost is too high, which can be expressed as

e [Py()dt — Lee < (1 - ¢) [, v(B)dt (3)

qcctdco

In case the content creator disputes while (3) holds, the copyright owner’s best strategy is to reinstate the
ID claim because the content creator will not seek litigation. In that situation, disputing at any time after
receiving the ID claim will not improve the content creator’s payoff. The litigate threat becomes credible
when (3) is not held.

When the litigate cost for the copyright owner is high, and the content creator can benefit from a trial, the
copyright owner releases the ID claim when the content creator disputes, or

e [Py(t)dt < Le, and (1 - ¢) [” v()dt < # Jy v@®dt — Lee . @

qcctdco

In this case, the optimal strategy for the content creator is to file a lawsuit from the very beginning (i.e., t;, =
0). The following lemma helps simplify the analysis in Figure 1.

Lemma 1. When compared with the payoff in the revenue-sharing mechanism, no more than one side can
benefit from a trial in court.

Though the court can reallocate the ad revenue in light of the respective contributions of the two sides,
the overall welfare is reduced due to the litigation costs. The following two inequalities, thus, cannot hold
at the same time:

(1-¢) [, v()dt < # Jy v@®dt — Le and ¢ [, v()dt <

dco ©
doct o0 fo v(t)dt — Leo (5)

After (3), (4), and (5), what remains to be solved is
(1—¢) [, v(t)dt < ﬁf:} v(t)dt — L, andﬁf;" v(D)dt — ¢ [, v(t)dt < Lg, < ﬁf:’ v()dt  (6)

In (6), the content creator has the incentive to litigate because the expected payoff from going to court is
better than the current revenue sharing. Moreover, the copyright owner receives more ad revenue than the
expected value of going to court if there is enough time to accrue ad revenue. The content creator can find
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awindow [0, t..] such that the copyright owner is indifferent between reinstating and releasing the ID claim
if the content creator disputes it at time ¢, or

¢ [ v()dt = =22 [ y(t)dt — L, )

c
qcctdco

When resolving the revenue issue through a trial in court, the content creator can initiate the dispute at any
time before t.., and both sides will go to court because the copyright owner always reinstates the ID claim
within such a short timeframe. Comparing the two choices can lead to the following result.

Lemma 2. When (1 - ¢) [;" v(t)dt < # Jy v(@®)dt — Lo and —— [P v (t)dt — ¢ [, v(t)dt < L, <

dcctdco
—deo__ fom v(t)dt, the content creator will dispute at the time t,. where ¢ fot“ v(t)dt = ﬁ [P v(t)dt —
cc co

Acctqco 0
L., Moreover, the copyright owner agrees to release the ID claim.

Lemma 2 shows the feasibility of applying windowing to resolving the revenue dispute between the
copyright owner and the content creator, as shown in Figure 2. Based on Lemma 1, L., and L., the two
thresholds in Figure 2 represent the actions of the copyright owner and content creator and cannot be
positive at the same time. When either threshold is negative, the benefit from the revenue-sharing
mechanism is more than the expected value in court, even if the litigation cost is not factored in. Therefore,
when L., < 0, the content creator has no incentive to dispute regardless of how small L, is. Similarly, if
Le. > 0 holds, the copyright owner also dislikes litigation because L., < 0. In addition, when the content
creator’s litigation cost is lower than L., in Figure 1, the content creator can benefit more from a dispute.
Therefore, the content creator has the incentive to dispute at a specific time, which depends on whether the
copyright owner’s litigation cost is higher or lower than L,,, that represents the copyright owner’s expected
payoff in court. When the copyright owner’s litigation cost is higher than L,,, the content creator will
dispute immediately, and the copyright owner will release the ID claim to avoid the loss due to litigation.
On the other hand, if L., < L,, the copyright owner can receive a positive expected payoff in court, so the
content creator has to find a suitable window [0, t..] to make the copyright owner agree to release the ID
claim, which is what Lemma 2 states.

Optimal Revenue Sharing

To assess how many content creators would not object vs. how many would dispute after receiving an ID
claim, the copyright owner can find an indifferent point £ € [0,1] such that the content creator with g.. = %

can satisfy L., = L. in Figure 1, who is indifferent between the revenue-sharing mechanism and the
expected payoff in court. Formally,

X

—— [Cv(©)dt — (1 - ¢) ["v(D)dt = L, (8)

X+dco

A content creator will go by the status quo when g, < £ while others will find the optimal time ¢, that
satisfies (7) to file a dispute. Moreover, the copyright owner, after receiving the dispute issued by a content
creator, may release the ID claim immediately, which depends on whether the litigation cost of the copyright

owner is higher than L, in Figure 1. Therefore, the copyright owner’s payoff can be rewritten as follows:

o ¢y Jy v(©dtdac, if Leo = 22— [Pu(t)dt “
€ £ oo 1 co @ . co ©
(0] fgx fo v(t)dt dqcc + ff (fzm fo v(t)dt - Lco) dqcc ’ lf L < ﬁfg U(t)dt

To ease the exposition, we consider a = q.,+ q.. as the value of the derivative work, this approach ensures
that both parties receive more payoffs from the derivative work when the contribution from the content
creator increases. In other words, a high contribution from the content creator deserves more payoff, while
the copyright owner still receives a base payment. As a result, the copyright owner’s optimal revenue-
sharing ratio and the content creator’s optimal dispute time are summarized in Proposition 1.

Proposition 1. (Optimal revenue-sharing mechanism and window)
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max V(@co+bLec)(eo—bLec—2bLeo) ) GcotbLcc ) if bL. + 2bL <q and dco > L
D ¢* _ dco 1+dco cc co co b co
. b .
Min {%‘ZL“, 1}, otherwise
co

1

* Aco—bLco \ b
(2) tcc =n (1 - ¢(qco+‘Icc))
In Proposition 1, there are two cases for the optimal revenue-sharing ratio ¢, as demonstrated in Figures 3
and 4. Figure 3 shows Case I, where the copyright owner having high litigation cost would choose a low
revenue-sharing ratio to avoid disputes from the content creator (that is, £ = 1). Figure 4 depicts Case II,
where the copyright owner with a low litigation cost would demand a high revenue-sharing ratio. The
optimal revenue-sharing ¢ in Figure 4 is higher than (q., + bL..)/(1 + q.,) so that some content creators
(with q.. € [%, 1]) will claim at ¢, and then the copyright owner will release the ID claim. Moreover, if the
copyright owner’s contribution is too low, the two lines in Figure 4 will coincide, and Case II will degenerate
to Case I. Finally, the equilibrium based on the respective contribution made by the copyright owner and
content creator is shown in Figure 5. In this figure, Case I at the left of the vertical dashed line occurs when
the contribution of the content creator is too low, while Case II is composed of two zones. In Case II, only
the content creators with high contributions will dispute at time t;, as prescribed in Proposition 1, which is
the shaded zone on the right-up corner.

Corollary 1.
1. ¢* increases with geo

2. The content creator has no incentive to ask for the release of the copyright from the rights owner
immediately (that is, t;. > 0).

A few interesting observations from Proposition 1 are as follows. First, the window of [0, g..] occurs only
when the copyright owner’s contribution is sufficiently large, which implies that the dispute window helps
the copyright owner, especially those with high-quality content for significant contribution, resolve revenue
disputes with content creators. Therefore, the revenue-sharing ratio ¢ will increase with what the copyright
owner can contribute to content co-production. Second, content creators do not dispute at the very
beginning of our analysis. The copyright owner understands that content creators will dispute only when
they can gain more payoff, whether the copyright owner will release the ID claim or not. Foreseeing this,
the copyright owner will set a revenue-sharing ratio so that any content creator has no incentive to dispute
immediately when receiving the ID claim, and this would allow revenue sharing to occur.

We shed light on the inadequacy of equal revenue split in the current practice. Instead, our analysis shows
that the copyright owner will adjust the revenue-sharing ratio to avoid triggering objections.

Extensions

Timing of Revenue Reallocation

In this research, we assume that both copyright owners and content creators in a lawsuit would expect their
cumulated ad revenue from the first day of viewing to be “reallocated” according to their respective
contributions. That is, the income from the first day to the dispute date would be redistributed according
to the trial of litigation. However, how would the result change if going to court leads to a new revenue
stream starting from the date of dispute (rather than from the date of viewing) so that the content creator
has to accept the outcome before the dispute date as a fait accompli? We apply this rule to our model and
observe its impacts.
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Figure 2. The equilibrium when ¢ is given where Figure 3. The copyright owner’s expected payoff
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First, the expected payoffs of the copyright owner and content creator, if going to court, are updated as

¢ [iev(t)dt +# J v(®)dt = Le, and (1 - ) fye v(t)de + —2e Jo v@®dt = Le (10)

qcctdco

respectively. In case the copyright owner reinstates the ID claim after the content creator disputes, the
content creator will litigate when the benefit from the trial is more than the gain from inaction

(1_¢)(ZCO+qCC) (1 _ e_bfcc) + % ) e_btcc _ Lcc > (1—¢)(‘;¢:o+fhc) (11)
Therefore, the latest time that the content creator would dispute is ¢..; = In ($)_b, which is
! Acc—(1=¢)(qcotqcc)

derived from (11). If t.. goes beyond this threshold, the copyright owner believes that the content creator
has no incentive to litigate because the new revenue gained past time t..; does not make up the litigating
cost. Next, given that the litigation threat made by the content creator is credible, the copyright owner will
accept the dispute only if the cost of going to court is more than the residual revenue (reallocated by the
court) after time t,.. That is,
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8



Licensing and Revenue Sharing for Digital Content Co-Production

fee]

Leo 2 22—

"~ dectqeo tee

v(t)dt (12)
Therefore, if the copyright owner knows that reinstating the ID claim will bring both to the court, the earliest
1

dispute time that the copyright owner is willing to release the ID claim is ¢, = In (Mﬂ) b , which is derived

dco

from (12). Figure 6 shows the significant difference between the original model and this extension. In our
original model, both sides have the consensus that the credibility of a content creator’s litigation threat is
irrelevant to the dispute time, but too late dispute time can be useless in the extension. In the illustrated
example shown in Figure 6, the content creator’s best decision is to dispute at time ¢.. = 0 because the
copyright owner will always reinstate the ID claim at any time. It occurs because either the loss of giving up
theleft revenue stream is large for the copyright owner (thatis, t.. < t..,) or the content creator’s litigation
threat is incredible (that is, t.. > t..1).

Content creator’s litigation threat is credible \ Copyright owner accepts the dispute if litigation threat is credible

N
7

tcc,l tcc,Z tcc

Figure 6. The feasible time frame for both copyright owner and content creator

Based on the relationship between ¢..; and t.., , some important conditions for the interaction between
both sides can be discovered. To begin, the content creator always gives up the right of dispute when the

Gee~(1=@)deotdec) . L. derived from t.., < 0). Thus, t.; = 0 can imply that the

content creator can find ¢, € [0, t.., | such that the litigation threat is credible. If ¢.. € [0, ¢.. ]| where ¢,.; >
0 holds, the copyright owner always gives up the remaining revenue stream when t.., < 0. Then, the
condition that '% <L, derived from t.., < 0, can serve as an indicator of high litigation cost. If the
copyright owner reinstates the ID claim when this condition is met, the content creator must litigate.
Knowing that the litigation threat from the content creator is credible and the litigation cost L, is high, the
copyright owner will release the ID claim. However, if L., < '%, the content creator’s decision rules is as
follows. To simplify notations, we denote X = (1 - bLﬂ) $cotdce) _ deo = Leo(doe=(1=0) (Gco+dec)) ,and Z =

dco b b dco
dcc—(1=¢)(cotdcc)
- 5

litigation is costly (that is,

Lemma 3.
(1) If Z < L, the content creator always gives up the right of dispute. Formally, t}, = co.

a .
(2)IfL,. < Zand f < L.,, the content creator chooses t;. = 0.

B IfL,.,<Zand L, < qf, the content creator chooses t;. = 0 when Y < L.

1

WDUL,.<Z,L, < qf, and 0 < X <Y, the content creator chooses t}. = In (%)_E when X <L, <Yand
tee =0when L, <X.

1
BG)YUL,.<Z,L,< qf, and X < 0 <Y, the content creator chooses t;. = In (b;ﬂ) " when L, <Y.
co

Figure 7 demonstrates how the content creator’s optimal dispute time depends on the litigation cost,
which is segmented by X, Y, and Z. Obviously, the content creator will not dispute if the cost of going to
court is too high (that is, Z < L..). On the other hand, if the litigation cost is not so high, then the best
dispute time is t.. = 0. Delaying the dispute time does not benefit the content creator because the more
favorable revenue-sharing ratio via litigation starts from the dispute date. However, when the content
creator’s litigation cost is low (that is, L., < Y), there is a tradeoff between going to court by disputing on
the first day or incentivizing the copyright owner to release the ID claim via the litigation threat at a proper
dispute time ¢..
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The best strategy for the content creator is litigation if its cost is sufficiently low (that is, L., < X). When
the litigation cost is not so low (that is, X < L., < Y), the content creator should choose a window [0, t..]
such that the copyright owner is indifferent between reinstating and releasing the ID claim. As the litigation
cost is sufficiently high (that is, ¥ < L., < Z), the litigation threat (by choosing t.. = t.. ) is not credible
because the content creator’s new revenue ratio will not be enough to compensate for the litigation cost.
Therefore, the content creator cannot use windowing to convince the copyright owner to release the ID
claim. As a result, in this area, the content creator still requests a dispute at t.. = 0.

However, Lemma 3 is not sufficiently comprehensive to sort out the optimal dispute time in all scenarios
for the content creator due to the option of using a window [0, t..] to coordinate both sides could disappear
if the content creator’s ad revenue sharing ratio is too low. A further analysis based on Lemma 3 is needed
to serve as a fundamental for depicting the complete picture that prescribes how both sides interact with
each other.

1
* bL, b * *
tr, =0 tre =1In (ﬂ) ‘ tee =0 toe =

0 X Y A Lee

A\ 4

Figure 7. The content creator’s optimal dispute time when 0 < X <Y < Z

Lemmag4.IfL,. <Z and L., < '%, then the content creator’s optimal dispute time is as follows.
1

(Case 1) % SLe : tic=1In (Z;Lﬂ)_z when0< L, <Y andt;,=0whenY<L, <Z
co cc co

Acclco dcclceo
Case2) ———— <L, <———
( ) b(qco+2qcc) co b(qcotdcc)
1

@)t =In (quc")_E when

co

2
i1)0<L,e<Yandge |1 -t Aco
( ) ce 4) [ Acotdcc (@co—bLco)(Gcot+qcc)

. qgo
(1.2) Xs LCC =Y and ¢ € [(qco_cho)(QCa+qcc)' 1]

(i) t;, = 0 whenY < L., < Z
__decdeco
(Case 3) L., < b(qco+2qce)
1

mg:m@ﬂ7Mm

co

2
i1)0<L,<Yand¢ € |1 — <, 1o
( ) ce ¢ [ dcotdcec (@co—bLco)(dcotdcc)

(1 2) X<L.<Yand ¢ € [ qgo (dco—bLco)dco
’ - e = (@co=bLco)(dco+dce)’ (dcot+dce)(co—2bLeo)

(i) t}, = 0 when

2
1) Y <L <Z ande[1——2<, o 0
( ) ce dcotdce’ (Aco—bLeo)(dco+acc)l’

[ qgo (@co=bLco)dco
(@co—=bLco)cotdce)’ (cot+dce)(@co—2bLeo)]

(ii2)0<L,.,<Xand ¢ € or

(ll 3) Y<L. <7 and € [ aéo (dco—bLco)dco or
) ce (@co—bLco)(cotdcc)’ ([cot+dcc)(@co—2bLeo)]

.. (@co—bLco)qco
(11.4) LCC <Z and ¢ € [(qcu"'QCc)(‘hu_Zcho) ’ 1]
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Based on Lemma 4, if the ad revenue-sharing ratio ¢ is given, the interaction between the copyright
owner and content creator is as follows.

Proposition 2. (The content creator’s dispute time and the copyright owner’s response)
(1) If < L, , there is no dispute from the content creator. Namely, t}, = oo.

(2) If L. < Z and qf < L., , the content creator disputes at t;. = 0. The copyright owner releases the ID

claim after that.

(3) When L, < ZandL,, < qf, the content creator disputes at the time ¢, as prescribed in Lemma 4. In

this case, if the content creator disputes at time t;, = 0, the copyright owner reinstates the ID claim, and

then the content creator must litigate. Moreover, the copyright owner releases the ID claim when the
1

content creator disputes at time t;, = In (@) v,

dco

We use Figure 8 to show how Proposition 2 works and its implications. First, the horizontal and vertical

axes are litigation costs L., and L... Second, the three vertical lines from left to right are ﬁ ,
co cc.

and ‘% , respectively. Then, we draw X, Y, and Z based on the value of L., and we compare their

qcclceo
b(qco+dce)’
values with L., to suggest the content creator’s dispute time and the copyright owner’s response.

In Figure 8, the content creator gives up the dispute option when the litigation cost is too high (that is,
L.. = Z) and accepts the ad revenue-sharing ratio set by the copyright owner. On the other hand, when
L. < Z holds, the content creator can dispute at t;. = 0 when the copyright owner’s litigation cost is
sufficiently high ( ‘% < L,,). In this extreme case, the copyright owner will release the ID claim due to high

litigation costs. If L, < ‘%holds, the content creator has to evaluate whether the late dispute time t;, =

1
In (ZLﬂ) » can convince the copyright owner to release the ID claim.
co
Since the litigation threat is not credible when the content creator’s litigation cost is large (that is, Y <
L. < Z), the content creator has to choose the litigation approach by disputing at t;. = 0 . If the content
creator’s litigation cost is not too high (for example, X <0< L, <Yor 0 < X < L., <Y), the late dispute
1

time t;, = In (ZLﬂ) b may be acceptable to the copyright owner. However, if the content creator’s litigation

co

cost is low enough, the litigation approach with t;. = 0 can still be better when 0 < L.. < X <Y . Note that
Y < X when L, isroughly less than 1.40 in this numerical example. In this case, the content creator receives
1

bLco

less profit by disputing at time t;, = In ( )_E because the waiting time is too long (due to low L.,) and

dco

the ad revenue decreases with time. When the copyright owner’s litigation cost is low enough, this new
setup will incur more lawsuits. On the contrary, our original model can help both sides to reach outcomes
in which litigation concerns are not anticipated. Also, Lemma 4 and Proposition 2 show that the copyright
owner’s profit is not a continuous function (contingent on the ad-revenue sharing ratio ¢) so that a
numerical optimization approach can help investigate how the copyright owner decides on the ad revenue-
sharing ratio according to the new policy in this extension.

Blocked Submissions

It is possible that the copyright owner avoids content co-production and blocks submissions. We here
consider being blocked as a potential risk that discounts the payoff. If the probability of being blocked and
the distribution of the content creator’s contribution in the derivative work are independent, then our
analysis remains largely unchanged. A better approach is to take the content creator’s production decision
into account so that the probability of being blocked will force high-risk content creators to choose other
approaches instead (e.g., use royalty-free content or paying an upfront license fee).

Another factor to consider is how easily the base material can be “decoupled” from the co-production.
When copyrighted content, such as background music, can be more easily “subbed out” for reproduction, it
is easier to handle blockage and the content creator may be more inclined to use our approach. On the
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other hand, when the base material (e.g., game clips for sports commentary shows) is more deeply
embedded in the production, securing the license may be a preferred approach over revenue sharing. Better
distribution of ad revenue, presumably, helps to reduce the need to replace blocked content.

Lec
5.00
t.. = oo (no dispute) whenZ < L.
Z
e S S / T L
‘ . P g
tee =0 -~ s
(Litigation takes place because _ =2 S 3
CO reinstates the ID claim) - /=
-~ 2 QV !
2.50 Y. =< =4l
pr i
—~ § =
. 'T‘g N
bLo\ D S s
b (3]
125 tze = tn(=<2) TR
co < O
(CO releases the ID claim) S §
I
~ 18
-
0.00
0.20 1.40 2.60 3.80 5.0 6.20
dcclco 9cclceo dco “
b(dco+24cc) b(qco+dcc) b
. 3 Ef T : : s : — bLco\ ¢(dcotdcc) dco —
Figure 8. The equilibrium in the extension when ¢ is given, where = (1 — ) s T Y=
co

Lco(‘?cc‘(l;ﬁb)(qco"'QCC)) , and Z = qcc—(1—¢l)7(qco+qcc) )
co

Litigation Uncertainty

The litigation cost should be a rough estimate of the real expense in a lawsuit. Therefore, we can define the
litigation cost as L. + .. and L., + &.,, where €., and ., are of normal distribution with zero mean. Both
the content creator and copyright owner can figure out the value of L. and L., through reviewing
precedents or seeking expert opinion. The nature progression of the case affects the actual cost, and they
are captured by the noise terms €., and ¢,,. In this research, its impact is limited because content creator
and copyright owner are assumed risk-neutral. It would be worth exploring how a risk-averse content
creator would change dispute time and co-production decisions if there are other available options such as
free content.

Conclusion

To promote adoption and foster creativity, social media platforms have mechanisms to monetize derivative
works and resolve disputes between copyright owners and content creators. In this study, we develop a
content co-production mechanism such that the copyright owner can set a revenue-sharing split with other
content creators, and a content creator can retain more ad revenue after some initial payouts. Our approach
adds flexibility to the existing mechanism of predefined revenue-sharing ratio. To encourage high-quality
uploads, social media platforms also need a more flexible ad revenue-sharing mechanism without relying
on one-off negotiations on the license fee.

According to business reports, copyright claims are often the content creators’ biggest concerns on social
media platforms (Alexander, 2019). Fixed-fee licenses upfront could frustrate content creators due to high
costs and some unreasonable terms and conditions. For instance, the license can only be used in a single
video and for only two years (Whateley & Perelli, 2023). These inconvenient conditions could deter content
creators from producing more high-quality derivative works. Moreover, based on our survey from
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YouTube’s official web pages,® its current policy appears to equally share the ad revenue between copyright
owners and content creators. However, there is not an integrated approach to dynamically help copyright
owners and content creators to reallocate their revenues. In the past, windowing was mainly used by media
providers such as cinemas and cable TVs to share the benefit of titles. The purpose of our research is to
apply this skill to facilitate the process of content creation. Therefore, our study recommends a window
mechanism to help solve the dispute between content creators and copyright owners.

For potential extensions, other than demanding a fixed portion of ad revenue, copyright owners can also
offer an upfront license fee.” The reason why some content creators prefer the upfront license over the
revenue-sharing contract is the increase in surplus. However, the copyright owner cannot easily apply
different pricing without a differentiated licensing policy on the scope of use, expiration date, and so on. As
a result, the increased surplus of the content creator can imply a decreased payoff for the copyright owner.
Moreover, both the copyright owner and content creator may have a bias in the value of going to court.
Many prior studies have explored the impact of cognitive bias (e.g., overestimation or underestimation) on
decision-makers. Expanding this point to our model can help link cognitive bias to key decision variables
such as revenue-sharing ratio and window length. Finally, content creators may use multiple copyrighted
materials to create their own derivative works. We plan to enhance our application to accommodate a more
general case.

Limitations and Future Research

Some potential research questions based on our model remain to be solved. First, we adopt a simple
function to define the value of the derivative work, but the adoption of a more general contribution function
can make the implications behind this model more credible. Second, employing more complex mechanisms
to license cannot be a profit booster if the scope of the license is the same. Adopting multiple mechanisms
may be useful if the copyright owner can block some submissions. For instance, the copyright owner can
offer a fixed fee contract to sell the license to “controversial” content creators and adopt our mechanism to
share ad revenues with lower-risk content creators. This way, the copyright owner can dissuade certain
categories of production by imposing a high fixed fee. Third, a content creator has to collect the required
licenses from all copyright owners if this derivative work is based on multiple pre-existing content with
copyrights. Therefore, a model supporting multiple copyright owners and multiple mechanisms is worth
exploring as the future research.
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Appendix

Proof of Lemma 1.

It is trivial that no one can gain any benefit from the trial in court when the litigation costs of both sides are
too high. WLOG, we assume that (5) holds, which means that neither sides will bear the loss in the trial.
However,

” * Gec (7
1- ¢)f0 v(t)dt + (i)fo v(t)dt < mfo v(t)dt — L., +

dco f ®
— 2 | y(t)dt—L, =
Gec + 4o Jo 0

Jy v(@®dt < ["v(t)dt — L — Leo, which is a contradiction.

Proof of Lemma 2.

6 https://support.google.com/youtube/answer/12657860?hl=en#examples&zippy=%2Cexamples-of-
revenue-share-calculations

7 YouTube’s Creator Music lets creators use copyright protected music in videos while keeping revenue
https://routenote.com/blog/youtube-use-music-in-video/
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First, the indifferent time t.. can imply fot“v(t)dt = i(ﬁ fow v(t)dt — Lw). If the content creator
cc co

disputes at the indifferent time ¢.., her expected payoff is

(1= ) [;*v(Odt + [ v(©)dt = [ v()dt — ¢ [[“v(O)dt = [ v(e)dt — (22— [P v(e)dt — L, ).

dcctdco

Moreover, if disputing at a time earlier than the indifferent time t.., the content creator’s expected payoff

Acc

is —=<— fooo v(t)dt — L., . Therefore, the following inequalities complete the proof.

dcctdco
foov(t)dt - (wav(t)dt — Lw> > wav(t)dt — Lee
0 CICC + qCO 0 qCC + qCO 0

[ee] + [oe]
& f v(t)dt + Loy + Lee = (M>f v(t)dt
0 Acc + qco 0

Proof of Proposition 1.

The point X € [0,1] is the value such that a content creator with q.. = % is indifferent between dispute and

Lcc — (1_¢)(‘Zco+‘hc) . . £ — (1-¢)qcotb < When

acceptance. Therefore solving % - with respect to q.. yields %

% < g, the content creator with the value g, will dispute, and the decision of the copyright owner can be
classified into Case I and II.
Casel. qf < Lot

When % < q.., the content creator disputes at t,. = 0 and the copyright owner releases the ID claim
immediately. Therefore, the copyright owner’s expected payoff is

X oo X cotdcc o 22
Teo = ¢ fgx fO U(t)dt dqcc = fgcwdqcc = %(qcox + x?)

(¢2+1)qZo+2bLecqeo+b?LE,
2bp?2

value of ¢ such that £ = 1. If ¢ < ¢*, then & = 1 still holds so that the content owner’s payoff cannot be

further improved but be worse off.

Moreover, Imeo — _ < 0. Therefore, solving £ = 1 yields ¢*, which is the largest

CaseII. qf > Lot

When % < q.., the copyright owner can gain a positive payoff from the litigation. Therefore, for enticing the
copyright owner to release the ID claim, the content creator has to find out the optimal dispute time ¢,
satisfying (7). In other words,

1
t o -5
ce 9co Gco — cho b
¢f v(t)dt = —f v(t)dt — Lo, = ti. = In (1 - —)
Gec + qeo o #(qcotqcc)

Subsequently, the copyright owner’s expected payoff is

x e} 1 %) A
co ¢ co
v(t)dtd +f (—f v(t)dt — L >d = ( £+ >+ —Ly) - (1-2%)
¢,f(‘) .fo qCC o qcc + qco 0 co qCC b qCO 2 ( b CO)

2co _ (qcotbLec)(BLec+2Lcob—qco)
Note that 2 Frei VE
which is valid when bL.. + 2L.,b < q,, and r<1. Moreover qb < 1 holds forever because (cp ) —-1=
_ b(chc“'ZLco‘hu"'ZLcochc) <0. When #=1 , ¢ — \/(qco"’chc)(qco_chc_Zcho) — qcotbLcc .

=0 ylelds ¢ \/(‘ha+chc)(Qca_chc_2cha)

b

Therefore, when

a2, Aco 1+qco
+bL —bL¢c—2bL +bL .
bL.. + 2bL., < qc0, * = max {‘/(qc" “)(‘;C; ce=2bLco) , q°1°+qw“} . On the other hand, if bL.. + 2bL., = q0,
Omco - _ (@co+bLec)(bLec+2bLeo=qco)+qZ0®?

then —= % 290 < 0. As a result, the optimal solution of the revenue-sharing
ratio ¢ is the same as that in Case I.

Proof of Lemma 3.
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First, if Z < L., then the content creator knows that requesting a dispute is useless because the copyright
owner (knowing that the content creator will not litigate due to high litigation cost L..) always reinstates
the ID claim. Thus, t;. = . Subsequently, if L., < Z and qf < L.,, then the content creator chooses t;. = 0
because the litigation threat is credible and the content creator knows that the copyright owner dislikes

going to court due to high litigation cost L.,. Next, given that L., < Z and L, < qf, the condition that ¢, <
1
cho)—z

dco )

Therefore, the content creator chooses t;. = 0 when < L., , where Y is derived from solving t.., = t., with

respect to L... On the other hand, the content creator can choose in between when L., < Y. The content

(1-¢)(@co+acc) bL¢o (qcotdcec) bLeo

d —=2—(1-—=) + ===

dco dco

tcc1 1s required for convincing the copyright owner of releasing the ID claim via choosing t;, = In (

Acc

creator receives -~ Lec if choosing t;. = 0 an if choosing t;. =

1
In (Mﬂ) ?. Equaling both profits yields the value of X.

dco

Proof of Lemma 4.

We only consider ¢ € [1 — e ,1] because Z < L.. when < 1 — —1“— NotethatX = —L,, <Y =2Z=0
dcotdcc ) ) ) ) qCDg'qCC ( X bLo) oz X
dcc X Y Z X Y Acotqcc)(dco—2bLeo
when =1-— . Moreover, =—>0, —>0, —>0, — —— = y D=
qcotdcc o¢ o¢ op op 09 qcob op o¢

M > 0,and % - % = w > 0. Therefore, we know that the segment between X and Y
co co

may disappear when the value of ¢ is large. First, if L., = ﬁ holds, X = 0 when ¢ = 1. Because aaLx

aY : dcclco : _ Adcclco _ _
0 and Frite 0,X<0<Y<Zif PYOTT <L, . Second, if L., = P o120 holds, X =Y when ¢ =1.

2
Moreover, X = 0 when ¢ = ——72€©__holds. Therefore, if —<<90 < < Jdedeo ¥y <<y <
(dco—bLco)(Gcotqcc) b(qco+29cc) b(qco+4cc)

: dcc qga : qga . .
Zif pe1- ]and 0<x<v<Zzif g e[——2— 1] . Finally, if L, <

dcotdce’ (Aco—bLeo)(dco+dce) (@co—bLco)(Gcotdcc)

_decico " x—y when ¢= (@co=bLeo)dco . Therefore, X<0<Y<Z if € [1 -
b(qcot2qcc) (Gcotdcc)(@co—2bLeo)

Acc qgo : qgo (dco—bLco)dco
, ,andOSXSYSZﬁd)E[ , , and 0<Y <
dcotdcc (Aco—bLco)(dcotdcc) (@co—bLco)(dcotdce) " (Acotdcc)(dco—2bLco)

. (dco—bLco)a
X<7ifde co co)lco 1] .
=41 ¢ [(qco+QCc)(qco_2cho) ]

<

Proof of Proposition 2.

This proof is based on Lemma 4 and the discussion in the extension.
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