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Oos30oooooo oooo

ol1oood
oooo oo
Variable 0oooo ooo oo oooo  |0oooo Doo 00O oooo
00000000 361 0611 0,639 0.186 573 0611 0633 0199
00000000000 322 -0002 0001 ** 0099 535 0012 0009 0114
00000000000 339 0209 *** 0,000 0408 514 0290 0000 0454
00000000x00000000000 339 0126 *** 0,000 0261 514 0190 0000 0311
EBITDA 361 -0058 *** 0023 0406 573 -00002 0023 0128
EBITDAC 0O D) 00000000 322 -0023 *** 0025 0227 535 0008 0013 0088
EBITDA(I OO 0) 322 -0019 *** 0013 0175 53 0005 0023 0062
ooooo 361 0162 *** 0096 *** 0192 573 0224 0140 0258
00000000 361 14427 *** 14398 *** 1550 573 13567 13601 1282
0ooooo 361 1203 *** 1006 *** 0823 573 1384 1172 0883
O0OO0EBITDAODOODOOOOOO
@ 2 [©) @ ®) (6
EBITDA EBITDA EBITDA EBITDA EBITDA EBITDA

(Oo0o00) (D000) (Cooo) (Coodg) (ooo) (@odd)
oooooooo -0.081*** -0.153*** -0.081*** -0.070

(0.027) (0.050) (0.030) (0.046)
gooooooo -0.085*** -0.167***
mooog (0.028) (0.053)
gopopooooo -0.006
x 000000000 (0.019)
goopooooo -0.000
x 000000000000 (0.001)
gooood -0.001 -0.001 -0.002 -0.002 -0.002 -0.002
moo/0000 (0.004) (0.004) (0.008) (0.008) (0.004) (0.004)
oooooooo -0.025%**  -0.025*** -0.040*** -0.041*** -0.027*** -0.027***

(0.006) (0.007) (0.012) (0.012) (0.007) (0.007)
goooooo 0.007 0.005 0.031 0.027 0.004 0.004

(0.011) (0.011) (0.020) (0.020) (0.011) (0.011)
Observations 888 888 888 888 802 802
R-squared 0.04 0.04 0.03 0.04 0.04 0.04

Standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
00000000000000000000000
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@ @] [©) O] (5) 6 @] ®)
ooooo goooooog
oooooooo -1.208*** -1194*** -1 054** -1251*** -0.912* -0.893* -0.752  -0.921*
(Ooo/oo0) (0.449)  (0463) (0.469) (0450) (0470) (0.486) (0.492) (0.471)
gooooooooooo -0.336* -0.295
(0.195) (0.195)
oooooooo -0.614** -0.564*
x 000000000000 (0.296) (0.296)
EBITDA -1.106** -1.148** -1.146** 0.708
(0.444)  (0467) (0470)  (1.580)
EBITDA -2.781
xJooooooo (2.361)
EBITDA(D O DO O) -1.643** -1726** -1.734** 3579
(0677) (0.711) (0.718)  (3.102)
EBITDA(D O DO O) -7523*
xJooooooo (4.441)
ooooo -1226*** -1.015** -1.012** -1244*** -1062*** -0.837** -0.833** -1.101***
(Doo/000) (0404)  (0.408) (0.408) (0.404) (0.411) (0.414) (0413) (0.411)
ooooboooo 0.402*** 0.386*** 0.386*** 0.407*** 0.402*** 0382*** (0.382*** (0.411***
(0.063)  (0.065) (0.065) (0.064) (0.068)  (0.070)  (0.070)  (0.069)
gooooo -0.040 -0.059 -0058 -0.036 0.015 -0.004 -0.003 0018
Mmoo/oooo (0.111) (0113) (0.113) (0.110) (0.113) (0.116) (0.115)  (0.113)
ooooo -0059 -0.001  0.009 -0.051  0.037 0.081 0.092 0.043
(0.169) (0.182) (0.181) (0.170) (0.184) (0.197) (0.197) (0.185)
poooood -0.144  0.098 0.116 -0131  -0047 0172 0.193 -0.036
(0217)  (0.246)  (0.244) (0.218) (0.232)  (0.260)  (0.258)  (0.233)
Observations 934 853 853 934 857 776 776 857
Pseudo R-squared 0.12 0.12 0.12 0.12 0.11 0.11 0.11 0.11
Log Likelihood -548.77 -504.60 -503.91 -54804 -505.20 -46141 -460.72 -503.62

Standard errors in parentheses
* significant at 10%; ** significant at 5%; *** significant at 1%
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The optimal length of copyright protection for media content such as movies or
“anime” is explored based on a formal economic model. A characteristic of the media
content business is that content can create demand for various associated products such as
action figures, video games, trading cards, and so on. The popularity of such associated
products and profits from them can continue for a long time after the content is introduced.
It has been argued that the optimal copyright length should be limited to balance the
incentive effects on creators and social welfare loss due to monopoly. However, if media
content can keep bringing profits to its creator by creating the demand for various associated
products, extending copyright term may provide incentive to invest in new content with
higher quality enough to compensate the welfare loss. A successful example of such media
content is a Japanese Sci-Fi anime TV series Mobile Suits Gundam, which was originally
aired in 1979. Gundam’s creators succeeded in creating continued demand for its associated
products by introducing innovative anime that appealed to young adults rather than young
children.

This paper constructs a simple economic model incorporating the demand-creating
characteristic of media content, and examines the effects of extending copyright terms on
social welfare. More specifically, the linear demand function of the associated products of
content specifies that (i) the shift parameter of the demand is a stochastic variable following
a first order autoregressive process (AR(1)), and (ii) the drift parameter of the AR(1)
process depends on a firm’s investment in media content. The media content firm decides
the amount of the investment in the initial period so that the expected total profits from the
associated products during the copyright term are maximized. It is numerically shown that
as long as positive investment is optimal, an infinite copyright term can maximize social

welfare.
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Abstract

The optimal copyright length for media content such as movies and
TV programs is examined. A characteristic of the media content business
is that profits from content can continue for long periods due to the sale
of various products associated with the content such as DVD and video
games. A successful example is the Japanese anime TV series Mobile Suits
Gundam, whose associated products have remained popular since it was
first broadcast in 1979. An economic model is built incorporating this
characteristic of media content, and it is numerically shown that infinite

copyright terms can maximize social welfare.
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1 Introduction

In 1998, the U.S. Congress passed the Copyright Term Extension Act, which in-
cluded extending copyright terms for works for hire from 75 to 95 years. In 2006,
the Japanese Diet passed a revision of copyright law extending the copyright
terms for “movies,” which includes live-action film, animation, game software,
and so on, from 50 to 70 years. While these two major content-exporting coun-
tries made copyright terms longer, there has been a widely accepted argument
that copyright length should be limited for economic efficiency. This argument is
well expressed in Akerlof et al. (2002), an amicus curiae brief submitted by sev-
enteen economists including five Nobel laureates. They argue that the present
value of incremental revenue of creation due to copyright term extension is so
small that it has little incentive effect on creating new works.!

Several scholars, however, criticize such conventional argument. Landes and
Posner (2002) point out that the need to invest in copyrighted works to maximize
its value is not exhausted in the initial creation, and longer copyright length
can provide incentive for investment to maintain and improve the initial works,
illustrating an example of Disney’s Mickey Mouse.> Liebowitz and Margolis
(2005) argue that there is a possibility that a small revenue increase in present
value could make an important difference for some creators. For example, the
small increase in revenue may reach a point where some part-time writers switch
to full-time.

This paper explores the possibility that copyright term extension provides
an incentive to invest into new works focusing on media content such as movies
and TV programs. Media content creates demand for various products associ-
ated with it such as DVD, video games, action figures, or trading cards, whose
popularity can continue after the original media content is introduced. In fact,
Japanese toy companies have developed such popular toys to be associated with

"demand-creating TV shows" (Cross and Smits (2005)).

IThey also argue that retroactive extension of copyright makes little economic sense.
2 Adilov and Waldman (2005) examined this argument using a formal economic model and
found that infinite copyright terms can maximize social welfare.
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The Japanese anime TV series Mobile Suits Gundam, a sci-fi anime first
aired in 1979, is a successful example of such content.> The series was not pop-
ular when it started. However, after several re-runs of the series its popularity
exploded, and the action figure kits of the series’ characters became a big hit
in the early 1980s in Japan. The series is still popular today and benefiting
the supplier of the action figure kits, Bandai, the toy company that bought the
series’ merchandising rights.*

If media content can create demand for various associated products and
keep bringing profits to its creator in the long-run, extending copyright term
may provide enough incentive effects for investment into new content. This
paper builds an economic model incorporating this demand-creating nature of
media content, and examines the effects of extending copyright terms on social
welfare. More specifically, the shift parameter of the linear demand function of
associated products of content is specified as a stationary autoregressive process
whose drift parameter depends on the amount of investment into the content.
The media content firm decides the amount of investment into the creation
of new content in the initial period so that the total profits from the sale of
associated products during the copyright terms are maximized. The model
shows that copyright term extension increases investment into content, though
there also can be cases in which copyright term extension does not affect a firm’s
investment decision. A numerical analysis of the model also shows that as long
as positive investment into content is optimal, copyright term extension can be
welfare improving, and thus the infinite copyright terms can maximize social
welfare.

This paper is organized as follows. Section 2 explains the brief history of
Mobile Suits Gundam. Section 3 explains the model. Section 4 solves the opti-
mal investment problem. Section 5 examines the effects of extending copyright

length on social welfare. Section 6 discusses policy implications of the results,

3See the official webcite http://www.gundamofficial.com/ for details of the series.
4See Bandai’s annual report, which is available on the website of NAMCO BANDAI Hold-
ings (http://www.bandainamco.co.jp/en/index.html).
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referring to and evaluating the effects of extending copyright length on social

effects that are not incorporated in the model.

2 Mobile Suites Gundam and the associated prod-
uct business’

Mobile Suits Gundam (Gundam, hereafter) is a big hit Japanese anime TV se-
ries that is still popular after more than a quarter of a century since its first
introduction in 1979. Gundam is an original anime TV series that was created
by the animation production company Sunrise, which was established in 1972.
When Sunrise entered the animation industry, most Japanese anime TV se-
ries provided by incumbent anime production companies were created based on
popular comics (manga). However, Sunrise started as an animation production
company focusing on providing original anime series. This was not because of
a creative passion of the company’s creators but rather for business reasons.
Since buying licenses of popular manga was financially difficult, Sunrise needed
to create their original anime series that were not based on existing manga. In
order to sell such original anime series to TV networks, Sunrise allied with toy
manufactures that bought TV advertisement and sold the associated products
of Sunrise’s original anime series.

Gundam was created after Sunrise’s success with several other original anime
series. The toy company that had teamed with Sunrise for those previous anime
series expected a similar series that would appeal to young children, who were
the targeted consumers of the associated products and the major audience of
anime TV series. However, Sunrise and its creators, though compromising with
the toy company’s demands, planned to create an innovative new anime series
that would appeal to young adults. Sunrise realized that creating such an anime

series was essential for the company’s long term growth because young children

5This section reffers to Gundam-mono: the men who made gundam, a Japanese book
pubulished by Kodansha in 2002, which includes long interviews with the creators of Mobile
Suites Gundam.
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would eventually stop watching anime as they grew up, while young adults
would keep watching anime once they became anime fans.

The most distinguished feature that made Gundam an innovative anime se-
ries was its story line. Gundam belongs to the genre of so-called "mecha" anime,
where "mecha" refers to a large sci-fi robot manipulated by a human operator.
The typical story line of previous mecha anime was to have leading characters
and their mecha fight evil enemies for justice. The creators of Gundam, how-
ever, wrote a future space war story, where both leading characters and enemies
fought against each other for their own sense of justice. This theme was mixed
with an element of human drama that was hard to follow for young children. The
other feature of Gundam was the design of mecha. Before Gundam, mecha were
usually described as heroic semi-characters whose designs appealed to young
children because the action figures of mecha were major associated products of
mecha anime. In accordance with the story line, however, Gundam’s creators
introduced militaristic mecha designs that were not as heroic as the previous
ones.

Contrary to the toy company’s expectations, but just as Sunrise’s creators
intended, the series was not popular among young children when it was first aired
in 1979. Gundam was originally planned as a series consisting of 50 episodes, but
it was shortened to 43 episodes because both viewer ratings and the action figure
sales targeting young children were low. However, it did appeal to young adults.
Due to the demand of enthusiastic fans of Gundam, most of whom were high
school and college students, the series was re-run several times and its popularity
grew dramatically. Another factor that boosted Gundam’s popularity growth
was the sale of action figure kits (plastic models) provided by Bandai, a toy
company that bought Gundam’s merchandising rights during the series’ first
broadcasting. Compared to the action figures that were provided by the original
series sponsor, Bandai’s action figure kits were cheaper and more faithful to
Gundam’s various mecha designs. Although Bandai’s action figure kits were

introduced after the series’ first broadcasting, they became a big hit in the
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carly 1980s in Japan. The popularity of Gundam and its associated products,

including the action figure kits, is still benefiting Bandai and Sunrise.®

3 Model

In the initial period (¢ = 0), a media content firm decides the amount of invest-
ment into new content and creates it. In the next period (¢t = 1), the content
is broadcast (or released), and the associated products are introduced into the
market. The sale of the associated products continues after broadcasting the
content (¢ > 1) as long as there is the demand for the associated products.
For simplicity, it is assumed that the media content firm exclusively supplies
the associated products during the copyright terms 7.7 Moreover, the revenue
from broadcasting content is zero and all the profits come from the sale of the
associated products. After the copyright expires, the market of the associated
products becomes competitive, and the profits become zero.

The demand for the associated products of content can continue after the
introduction of the content for several reasons. Hardcore fans may keep buying
all new associated products. People who viewed shows but could not buy the
associated products when they were children may buy them when they grow
up. New fans who view shows through a rerun or video after the shows’ first
introduction may buy associated products too. If a "revival boom" occurs after
the first introduction, such new fans may increase.

Because there are various types of consumers and their timing of purchase
is likely different, the aggregate demand for associated products would be not
only continuous but also stochastic. These characteristics of the demand for

associated products is incorporated into the inverse demand function

pe = Ar —bg, b>0,

6Sunrise has been an affiliated company of Bandai since 1994.

7This includes the case that both content and products producers are affiliated to the same
company. In the case that they are independent, if the information is symmetric between
content and products producers, the (ex post) trade between them is efficient (Tirole (1988),
p. 22). Thus, whether or not the two producers are integrated does not affect social welfare.
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where ¢, is the quantity and p, is the price (or index of prices) of the associated
products. The shift parameter of the demand function, A;, is assumed to be
a stochastic process changing in each period, and specified as the following

stationary autoregressive process of order one (AR(1)):

A = a+e,

Ay = a+PA 1+, t22,

where a > 0,0 < 3 < 1, and ¢ ~ i.i.d. (0,02). If A; <0, then g, = 0. This
specification of demand shift parameter can emulate continued but fluctuating
demand for associated products, which can include several instances of revival
periods after the introduction of content. The expectation of A; is given as
E[4] = a/(1—3).% Thus, larger a and/or 3 give a larger expectation of Ay.
It is assumed that the media content firm knows the demand function.

The parameter 3 is the effects of current demand shock on the future de-
mands since dAy1/0e, = ﬂk49 Thus, the effects of a demand shock in year ¢
continues longer as [ is larger. [ can be determined by many factors including
consumers’ preferences. For example, Japanese adults tend to view anime more
often compared to other countries’ adults, and thus # may be higher in Japan
than in other countries. For simplicity, it is assumed that 3 is constant and
given to the media content firm exogenously.

The parameter « is assumed to depend on the media content firm’s in-
vestment into content creation such that o (0) = 0, and for ¢ > 0, a (i) > 0,
a’ (i) > 0, and o (i) < 0. The demand for the associated products increases
as the initial investment ¢ increases, and thus « (i) can be interpreted as the

quality of content that is controlled by the media content firm’s investment.

SE(At) = a+ BE (As—1) + E(&). Let E(As) = E (Ay—1) = p. Then, p=a/ (1 - f).
9Using the lag operator L,
Ay = (1-8L)"'(a+e)
= (1+BL+BL*+ ) (a+e)
atet+Bate1)+ B (ate2)+

Thus, dA¢/de;_y, = B*.
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However, the increase in a diminishes as the investment increases due to, for
example, limited resources of talented creators.

When the media content firm invests in content creation in the first period,
it incurs the investment cost F (i) where F (0) = 0, and for i > 0, F' (i) > 0,
F' (i) > 0, and F"” (i) > 0. The investment cost is increasing because there can
be financial constraints on the content production due to great uncertainty about
the demand for content and its associated products. On the other hand, the
production cost of the associated products, ¢ (g;), is assumed to have constant
marginal cost and to be the same for all the periods.

In the following analysis, AR(1) drift parameter « (i), the investment cost

F (i), and the production cost ¢ (g;) are specified as following:
a (i) =i, F(i)=i+~i% and c(q) = cq.

where v > 0 and ¢ > 0.

4 Optimal investment

To solve the optimal investment, the optimal production level of the associated
products in each period is first solved. In the periods 1 to T, the media content

firm decides the price and quantity of the associated products as a monopolist:
max T = qipr — e =q: (Ar —bg) —cqr, t=1,...,T.
't
The profit maximizing quantity of the associated products in year ¢ is

LA —0) 4 >c

0 if A; <ec.

The media content firm provides a positive amount of associate products only if
Ay is larger than the marginal cost. In this case, the media content firm’s profit

in year t is m; = (A; — 0)2 /4b.
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In the period 0, the media content firm determines the amount of investment
into content in order to maximize total profits from content and its associated
products, that is, the profits from associated products in copyright terms minus
investment cost. If investment is zero, the total profits are also zero because
there is no content and thus no associated products.

It is assumed that in ¢ = 0, the media content firm evaluates m, (1 <t <T),
which is stochastic due to Ay, at E (A4, | i) given that

Vi

E(At\l)fczl_ﬁfc>0

Li>A (=87 =i (1)

If i < i, associated products may not be provided in most periods because the
demand for them is expected to be too small to make profits in most periods.
Since producing content incurs investment cost, the total profits from content
and its associated products can be negative if i < 7.

Given that ¢ > 7, the profits from associated products in each period evalu-

ated at E (A, | 1) is
(@) = L EA]D) -0
(i Y
= 1—,6‘76 .

Let A = 1/(1+r) be the discount rate, where r > 0 is the real interest rate.

Then, for i > i, the objective function to be maximized in ¢t = 0 is defined as

M) = Y Nw(i) - (i+47%)
1 Vi P T S,
= Zb(m*) (ﬁ)*(””)-
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Thus, the media content firm’s problem is

max {U, 1n>axH (z)} .

The first and second derivatives of II () are

oL [ e VAN
O T e J}< 1—A> e

ey — ¢ A=A
o 8b<1—ﬂ>(ﬂ)3< 1= ) .

Since II(z) < 0 and II' (i) < 0, II (i) starts from some negative value, and it

decreases at first as ¢ increases. Let 7 satisfy II” (z) = 0. Then, it can be shown
that IT” (i) > 0 if ¢ < 7, and II” (i) < O if ¢ > 7, implying that depending on
parameters, I’ (i) and II (i) can be positive. Moreover, for sufficiently large i,
I' (i) < 0. Then, if I’ (i) > 0 in some interval, there exists i* > 7 such that

II' (i*) = 0. Therefore, the optimal investment %! is

i* if ¢* exists and II (i*) > 0

0 if either ¢* exists but IT(¢*) < 0, or for all i > ¢, IT' (i) < 0.

Since ¢* satisfies II' (¢*) = 0 and II” (¢*) < 0, the implicit function theorem
can be used to examine the effects of copyright terms extension on the (positive)

optimal investment. Holding other parameters fixed, it follows that

. orr’ (i*, c 1 1 —logA\ \T+1
air () _ -2 {5 -t b {ad } (550) 2 >0 @
ar an’a(f*,ﬂ B 117 (i*)

since ¢/vi* — 1/ (1 — 8) < 0 from equation (1), 0 < A < 1, and II” (i*) < 0.
Therefore, if the positive investment into content is optimal, marginal extension
of copyright terms always increases investment, though di*/dT" approaches zero
AT+1

since — 0as T — oco. When the optimal investment is zero but there exists

+*, sufficiently long copyright term extension may be able to induce positive
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investment depending on other parameters.

In the followings, four examples of the objective functions II (¢) are shown.
For each example, the objective functions II (i) are calculated for different copy-
right length: 7' = 50, 70, and infinite.!’ The only difference in the parameter
settings between the four examples is the investment cost parameter . All
other parameters are the same among the four examples: 3 =0.3,b=1,c=1,
and 7 = 0.07 (A = 0.935). A relatively high interest rate, 7%, is used because
the high degree of uncertainty about the profits from media content requires
high returns from the investment into it (Akerlof et al. (2002)).

The first example is the total profit functions when v = 0.5. The optimal
investment is positive for all three copyright lengths as shown in Figure 1. The
optimal investment increases as T increases: 3.347 for T = 50, 3.535 for T' = 70,

and 3.599 for infinite 7'
[Figure 1]

In the second example, with v = 0.51, the optimal investment is zero for
T = 50 but positive for ' = 70 and for infinite T’ as shown in Figure 2. With this
parameter setting, if copyright terms are extended longer than some T (> 50)
such that IT (i*,T) = 0, copyright term extension changes the optimal invest-
ment from zero to some positive amount. As in this case, a small increase in
profits due to copyright term extension could make an important difference in

creative output, which is pointed out by Liebowitz and Margolis (2005).
[Figure 2]

Final two examples, Figures 3 and 4, are cases where the optimal investment
is zero. The investment cost parameters are v = 0.54 (Figure 3) and 0.74
(Figure 4), respectively. When v = 0.54, there exists ¢* for all three copyright
lengths but the total profit is negative even for infinite copyright length. When

v = 0.74, i* does not exist for all three copyright lengths. For either case,

107 = 50 and 70 are the length (years) of the Japanese copyright protection for "movies"
before and after the 2004 copyright reform, respectively.
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extending copyright terms never affects the media content firm’s investment

decision.

[Figure 3]

[Figure 4]

In Figures 1 to 3, holding copyright length (and other parameters) fixed, an
decrease in investment cost parameter v increases i*. This is easily confirmed
in the same way as di*/dT > 0. Holding other parameters fixed and using the
implicit function theorem,

Ldit(y) -2
Ay I(i)

> 0. (3)

Reducing « also improves the investment climate where i* does not exist as in
Figure 4 since —0II' (i) /&y > 0. When the investment cost is too high to create
new content as in Figures 3 and 4, policy tools to improve investment climate
such as financial support for media content firms are needed to induce a positive

amount of investment.

5 Social welfare

Let producer and consumer surplus in ¢ be PS; and CSy, respectively. Social

welfare W is defined as the sum of PS; and C'S; over infinite periods:

W= Zzl PS, + Ezl CS,.

Since W includes a stochastic term Ay, it is evaluated at E (A, | i*), given that

the optimal investment is positive. Then,

ST ops = Y PS=T6)

2
1 Vi A— AT+ R
= 47:(172/876> (ﬁ)’(l 1%,
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and

oo 1 T T 1 oo T . 2
>, .08 = {@thlx o5 D }(E(At\z)—c)
A+3ATH ( ViE _C)2

8b(1—\) \1—5

Let PS =32, PSy and CS =372, CS,. Then, holding other parameters

fixed, the effects of copyright term extension on social welfare W is

W (T) _dPS(T)  dCS(T)

dr dT aT
For producer surplus,
dpjT(T> = 3H£)1T, ) (the envelope theorem)
2
T Tma-on \1-g ¢ .

For consumer surplus,

dOS () _ 905 (i*,T) | 905 (i*,T) di (T)

dT or 0i* dT @

The first term of (4) is an increase in dead weight loss due to extended monopoly

period:

2
9CS (*,7) _ 3\"ogh [ ViT “0
ar  sh(i-n \1-8 ¢ :

The second term of (4) is an increase in consumer surplus due to an increase
in investment, which increases the quality of content and the demand for the

associated products since

aCS (i*,T) _ A+3X" [ ir 1 ~o
o 81-N\1-8 ) Vira-5

by equations (1) and di* (T) /dT > 0 (equation (2)). Thus, copyright term

extension increases W as long as the sum of an increase in profits and an increase
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in consumer surplus due to higher quality of content is larger than an increase

in dead weight loss, that is,

(. T) | 9O (.T) di* (T) _ |9CS (i*.T)
oT i aT oT |

Figure 5 shows two numerical examples of W as a function of T, each of
which has different demand parameters, the slope of the inverse demand function
(b) and the effect of current demand shock (8). Unlike in the case of di*/dT,
demand parameters b and/or 3 may affect the sign of dW/dT since they directly
affect consumer surplus. In one example, b = 1 and g = 0.3, and in the other
example, b = 1.5 and 8 = 0.5. In both examples, the two demand parameters
are set so that the optimal investment is positive. Other parameters are the
same as in the example in Figure 1 (¢ = 1, v = 0.5 and r = 0.07). For both Ws,

copyright length starts from 7" = 50.
[Figure 5]

Both Ws increase as T increases, implying that the optimal copyright length
is infinite in these cases. Even if the demand shock is less persistent (3 is low),
copyright terms extension improves social welfare when demand in each period
is sufficiently large (b is low). Or, even if the demand in each period is small (b
is high), copyright terms extension improves social welfare when demand shock
is sufficietly persistent (3 is high).

In practice, the infinite copyright length can be approximated by some large
but finite length since W approachs some constant values as 7" increases. In the
above examples, as T' increases, W approachs 5.593 when b = 1 and 8 = 0.3,
and 30.092 when b = 1.5 and 3 = 0.5. The difference from the largest W (T is
infinite) is less than 0.01 when T' > 105 in the former case and T > 107 in the
latter case.

Next, dW/dT at different investment cost parameter v is examined: v = 0.5
and v = 0.4. Other parameters are the same as in the example in Figure 1

(b=1,08=03,c=1, and r = 0.07). An increase in the optimal investment
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due to lower investment cost, which is shown by equation (3), also increases
the dead weight loss, but W increases as T" increases for lower investment cost

(y = 0.4), approaching 10.827 (Figure 6).
[Figure 6]

To further explore the effects of copyright term extension on social welfare
in different investment climates, define the rate of increase in W when copyright

length is extended for another term from 7

AW (T) W (T +1)— W (T)

wi(T) W(T)

Then, AW (T) /W (T') for v = 0.5 is compared with AW (T') /W (T) for v = 0.4,

where the former is higher than the latter (Figure 7).
[Figure 7]

AW (T) /W (T) can be larger in poorer investment climates for the follow-
ing reason. As shown by equation (3), the optimal investment is smaller with
higher investment cost parameter. Smaller investment implies that total profits
from content and its associated products are also small as shown in Figures 1
and 2. Thus, with poorer investment climates, a profit increase due to mar-
ginal copyright term extension can have larger incentive effects on increasing
investment into content, relative to its level. Since W is increasing with the
optimal investment (dW (i*) /di* = 9CS (i*) /0i* > 0), the above result can
follow. This result implies that copyright term extension can be more socially

desirable when the media content firms face poorer investment climates.

6 Discussion

The optimal copyright length should balance the incentive effects on creating
new works and the welfare loss due to monopoly in copyright terms. This

argument has been the rationale behind limited copyright terms. On the other
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hand, some scholars have argued that longer or even infinite copyright terms can
improve social welfare. This paper explored the latter argument focusing on an
economic situation where media content creates demand for various associated
products.

The demand for the associated products can continue for a long time, like
in the case of the Japanese sci-fi anime Gundam, and may bring long-term
profits to the content creators. In such a case, extending the length of copyright
protection may stimulate investment into new creation, and consumers may be
able to enjoy higher quality content and its associated products. An economic
model incorporating such a characteristic of the media content business shows
that copyright term extension can increase investment into content. Moreover,
a numerical analysis of the model shows that infinite copyright terms can be
socially optimal. In practice, since the effects of copyright term extension on
social welfare decreases, approaching zero as copyright terms become longer,
finite but sufficiently long copyright terms can approximate infinite ones.

In economic situations where investment into content is less profitable, mar-
ginal extension of copyright terms can have larger effects on social welfare in the
sense that an increase in social welfare relative to its level is larger in such situ-
ations. Thus, copyright term extension can be more desirable for small content
firms, which are more likely to face stronger financial constraints than large
firms. However, if an economic situation is too severe to invest, the optimal
investment can be zero even for infinite copyright terms. In such situations,
copyright term extension has no effect on social welfare, and other policy tools,
such as reducing financial constraints on the media content firms, is necessary
to improve social welfare. These policy tools to improve investment climates
are also effective in further improving social welfare when firms invest positive
amounts into new creation. An example of such a policy is the MEDIA Plus
Programme of the European Union, which includes providing European inde-

pendent production companies with financial support for the development of
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production projects.'!

The source of welfare loss in the above model is only the dead weight loss due
to monopoly. However, there can be another source of welfare loss that longer
copyright terms may create. Extending copyright terms retards the entry of
new works into the public domain. If there is little high quality content in the
public domain, creating new content might be costly and difficult. Thus, longer
copyright terms may decrease social welfare. However, this negative effect of
longer copyright terms on social welfare may be limited.

First, as both Landes and Posner (2003) and Liebowitz and Margolis (2005)
point out, copyright protects expression but not ideas. New works using ideas
from other works do not necessarily infringe on original works even if there
are some similarities between the new works and the original works. Thus,
consumers can enjoy various works using the same idea of the original work
during the periods in which it is copyright-protected. For example, after Gun-
dam was introduced, many sci-fi anime series that are similar to Gundam were
created, which are often categorized as “real robot anime” by anime fans.'?
Thus, extending copyright terms does not necessarily prevent the creation of
new content.

Second, if the profits from the original content and its associated products
are large, the original content creator may also create derivative works seeking
more profits. For example, Sunrise, the creator of Gundam, has introduced
many derivative anime series of the original Gundam such as Z Gundam (1985),
Gundam Wing (1995), and Gundam Seed (2002).

Since a creator of the original content has also copyright for derivative works,
the original content creator can prevent others from creating derivative works
without licenses, which may reduce social welfare. However, as Landes and
Posner (2003) and Liebowitz and Margolis (2005) point out, limited use of the

original work might improve social welfare if there exists congestion externality

11See http://ec.europa.cu/comm /avpolicy/media/index _en.html.

12 “Real robot” is a term used by anime fans to describe fictional robots that are treated as
realistic tools such as industrial machinery or weapons rather than heroic semi-characters as
in old Sci-Fi anime.
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of overuse of the original work. For Gundam, the congestion externality seems
to be already occurring. Although all the derivative works of Gundam have been
introduced by the company that created the original Gundam, some fans of the
original Gundam have expressed dissatisfaction that recent derivative works are
too different from the original Gundam and do not deserve to be named as
Gundam.'® Thus, encouraging more derivative works of Gundam by throwing
it into the public domain may enlarge the congestion externality and reduce
social welfare. Because of the above two reasons, it is possible that the negative
effects of longer or infinite copyright terms on social welfare is minor compared

to its positive effects, at least for media content.
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Figure 5. Level of social welfare, different demand parameters
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Figure 6. Level of social welfare, different investment cost parameters
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