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23 Access to genetic patents and
clearing models

An economic perspective

Reiko Aoki

23.1 Introduction

Several institutions have been identified as mechanisms that can be used
to facilitate access to genetic patents:! research exemptions, compul-
sory licensing, patent pools,? various clearinghouses® and open source
collectives. Following van Zimmeren, a major distinction between
mechanisms “for access” and mechanisms “for access and use” can
be made.” Applying an economic logic, however, leads to a subcategor-
ization which differs from van Zimmeren’s classification, and leads to
subdividing the second category into collective rights organizations
(CRO) and incomplete contract structures (ICS). Incomplete contract
structures is expansion of open source and includes contractually
structured liability.

Each category has a different purpose: “for access” clearing mech-
anisms are characterized by network and transaction cost reduction,
CROs set prices to IP so that they will be used optimally for production,
and ICSs address incontractable, uncertain and dynamic nature of
innovation. While there are working examples of the aforementioned

T Van Overwalle, G., van Zimmeren, E., Verbeure, B. and Matthijs, G., 2005. ‘Models
for Facilitating Access to Patents on Genetic Inventions’, 7 Nature Review Genetics,
February 2006, 143-8.

Verbeure, B., ‘Patent Pooling for Gene-Based Diagnostic Testing: Conceptual
Framework’, Chapter 1 of this volume.

van Zimmeren, E., ‘Clearinghouse Mechanisms in Genetic Diagnostics: Conceptual
Framework’, Chapter 5 of this volume.

Hope, J., ‘Open Source Genetics: A Conceptual Framework’, Chapter 12 of this
volume.

van Zimmeren, see Chapter 5 of this volume. Also see van Zimmeren, E., Verbeure,
B., Matthijs, G. and Van Overwalle, G., ‘A Clearinghouse for Diagnostic Testing: the
Solution to Ensure Access to and Use of Patented Genetic Inventions?’, Bulletin of the
World Health Organization, 2006, 352-9.
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systems, we will also discuss the contractually constructed liability
regime® which is a new concept.

We categorize the clearing mechanisms by function.” Mechanisms
such as “information clearinghouses” (information CH) and “tech-
nology exchange clearinghouses” (technology exchange CH) are “for
access” and purely for exchange. The purpose of information CH is for
IP or technology owners to disseminate and the potential users to find
the information about the technology. Technology exchange CH go
one step further in that technology is sold or licensed in addition. The
property owners and users interact directly and property owners retain
ownership.

There are institutions that promote both “access and use” such as
copyright collection societies (CCS) and patent pools.® We will refer
to this subgroup as “collective rights organizations” (CRO).’ In add-
ition, we expand open source models to include another “access and
use” institution, contractually constructed liability (CCL). Both open
source and CCL take into account the uncertain and dynamic nature of
innovation. I will refer to this subgroup as “incomplete contract struc-
tures” (ICS) because they define relationships and contingent transfers
(fees) when there are non-contractable elements such as risk.

23.2 Exchanges

The benefit of information CH and technology exchange CH comes
from reduction of transaction costs, primarily search costs. Typical
examples of this category are PIPRA! and GBIF.! There is additional
reduction of contracting costs if the exchange offers some sort of stand-
ard licensing agreements that provider and user can adhere to. Standard

o

Rai, A.K., Reichman, J.H., Uhlir, P.F. and Crossman, C., ‘Pathways Across the Valley
of Death: Novel Intellectual Property Strategies for Accelerated Drug Discovery’,
Chapter 17 of this volume.

Aoki, R..and A.Schiff, ‘Promoting Access to Intellectual Property: Patent Pools,
Copyright Collectives and Clearinghouses’, 38 R&D Management, 2008, 118-204 at
186 also uses ownership to classify clearinghouses.

May also include patent royalty collection clearinghouse (van Zimmeren, see Chapter
5 of this volume.

Merges, R.,”Contracting into liability rules: intellectual property rights and collective
rights organizations’, 84 California Law Review, 1996, 1293-1393. The aforemen-
tioned “copyright collection societies” are equivalent to what Merges refers to as
“royalty collection organizations”.

Bennett, B. and Boettiger, S., ‘Case 5. The Public Intellectual Property Resource for
Agriculture. A Standard License Public Sector Clearinghouse for Agricultural IP’,
Chapter 8 of this volume.

Edwards, J.L., ‘Case 3. The Global Biodiversity Information Facility. An Example of
an Information Clearinghouse’, Chapter 6 of this volume.
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352 Reiko Aok

licenses promote exchange and are provided as a service. The design of
a license itself is not the objective as in “access and use” mechanisms.
We therefore include standard licensing CH!? in this group. We believe
the Creative Commons!? is another example. Creative Commons not
only reduces search cost by providing information about available
materials, but it also reduces contracting cost by providing licensing
formats. That is, Creative Commons undertakes a “task of devising and
encouraging the use, not of standard licences, burt of standard clauses
for licences, standard mechanisms for resolving common licensing
problems” proposed by Spence.!4

Exchanges are based on the “network effect” that arises from the
exchanges’ ability to reduce search costs. The particulars of the network
effect must be taken into account for a successful formation of an exchange.

Nerwork effects

Aninstitution has a network effect when benefit to the members depends
on the number of members. The following is a very simple model that
captures this effect. There is a continuum of agents, represented by
interval [0,1]. Agents are indexed by x € [0,1]

An agent x gets benefit of 1 — x per interaction with another agent.
In case of an exchange, benefit comes from learning about the others’
technology. All agents benefit but the magnitude of the benefit depends
on the agent and we index the agents by their magnitude of benefit.
That is, if x > y, then agent y gets higher benefit per interaction than
agent x. Suppose # is the number (in this case proportion of agents to
be precise) that are members in the exchange. We can formulate the
surplus of an agent x € [0,1] as,

n(1-x)—2 if x is a member
U(x) = .
0 otherwise
where p is the price of joining the exchange. Greater the number of
members and lower the price, greater the surplus. The marginal agent,
%, i1s indifferent between joining and not joining the exchange,

UXx)=n(1-%—-p=0

2 van Zimmeren, see Chapter 5 of this volume,

13 Nguyen, T., ‘Case 6. The Science Commons Material Transfer Agreement Project.
A Standard License Clearinghouse?’, Chapter 9 of this volume.

4 Spence, M., ‘Comment on the Conceptual Framework for a Clearinghouse
Mechanism’, Chapter 11 of this volume.
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Figure 23.1 Network effect

This also means all the agents in interval [0, x] are in the exchange
since all agents y < % have higher surplus. Noting that n = %,'> we have,
x(1-%) =p.

This is the relationship between price and those that decide to be
members, i.e., demand function of membership. However the rela-
tionship between demand (to be member) and price is not monotonic
(Figure 23.1). Higher price can increase demand for some region.
Furthermore, at any price, p, there are two levels of membership
that are equilibriwss, one with low membership, x;(p) and the other
high, x,(p).

It is possible for an exchange to be in equilibrium with very few
members. However this is not a stable equilibrium. Any deviation of
membership above x, (p) will move the market to the other equilibrium,
x,(p). Since non-members have no surplus, it is better to be in equilib-
rium with larger membership.

Model of an exchange

The interesting question with exchanges is how they can be successfully
formed. To answer this question we differentiate between providers of
information or technology and the users. Only the number of providers
matter for a user while only the number of users matter for a provider.

15 Since all consumers with index x € [0, x] join the exchange x is the-also the proportion
of consumers that join the exchange. If there are total of N consumers, then num-
ber of consumers that join the exchange is » = NX. Rather than using this number in
which case N cancels out, we use x.
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354 Reiko Aoki

Except for the indirect effect of making the exchange attractive to the
users, there is no gain to provider from having more providers. It would
just increase competition.

Suppose both providers and users are separately distributed over
interval [0,1]. The surplus of a provider (x,) and a user (x) are given
below. The variables 7, and 7, are the number of exchange members
and cost (price) of participating are denoted by ¢, and ¢;,.

U(xp) = ny(1=xp) =¢p  if member of exchange
i 0 otherwise
np(1=Xy)=cy  if member of exchange
U =
Cia { 0 otherwise

Again, as in the case of simple network example, if the marginal agent
is xp, then 7, = xp. From the indifference conditions we obtain the fol-
lowing two demands for memberships, one for users and the other for
providers,

xy(I=xp)=cpy xp(l—-xy)=cy.
We can rewrite the first equation as,

gl 2,
Xy

This is a provider’s demand function for membership: how many
providers join the exchange given cost is ¢p, and there are x;, users in
the exchange. There will be more providers joining when cost is low
and there are more users.

Equilibrium memberships, xp(cp, ¢y) and xy(cp, cp), satisfy the two
demand functions at once. Curves D, and D, in Figure 23.2 are the
graphs of the two functions. There are two intersections, meaning there
are two levels of equilibrium membership: one when membership from
both sides is high and one when membership is low. Because of the net-
work effect, exchange can be in equilibrium at a very small scale.

If the costs are too high, there may be no intersection between the
two curves, such as D, and D/, i.e., no one will join the exchange. In a
case like this, one can subsidize the users to make them join. This will
also induce providers to join.

It is not necessary to lower the cost (price) for both sides. In the graph
D/, is user demand when ¢;; = 0.3. One only needs to lower ¢;; from 0.3
to 0.1 (curve Dy) in order to have an equilibrium. It is also possible to
reduce providers’ cost and shift D, instead. A typical example of this
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Figure 23.2 Exchange membership demand

is how community newspapers are financed. Some allow free classified
advertisement so people will buy the newspaper while some charge for
advertisement and distribute the paper for free.

Formation and stability

Because of the network effect, some form of coordination is necessary to
form an exchange. It is necessary to get a critical mass, at least as large
as x; (p). If price is lowered slightly to p” < p , the exchange will converge
to a higher equilibrium, x,(p’). This demonstrates the importance of
coordinated subsidy to guarantee an equilibrium. The role of financial
resource at early stage of formation may be essential for a successful
launch of an exchange. It is not surprising that SNPs had financial
backing from the Welcome Trust and GBIF had NSF support.

This equilibrium is stable, meaning the economy will not move
away even if there is a small perturbation of prices. In this sense, once
attained, institutions with network effects are very stable.

We observed with the simple model that in order to accumulate crit-
ical mass, one does not have to lower price (or cost) to everyone. It is
sufficient to make it attractive to one side, providers or users. Call to
join can concentrate on one side of the exchange. If institutions such
as governments and international organizations are to subsidize forma-
tion, it may be more cost effective to concentrate on one side. Of course,

" information about the exchange’s existence must be disseminated to

both sides.
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356 Reiko Aoki

23.3  Collective rights organizations

Collective rights organizations (CROs) provide a bundle of goods, usu-
ally IP rights and prices are set as a bundle. We focus on copyright
collection societies (CCS) and patent pools. We may also include open
source CH as special case of CRO. Open source is “priced” so that the
price is not a payment to the organization prior to use but is the forgone
future earnings. This can also be interpreted as an extreme example of
“low payment™!¢ required for blanket licenses to be pro-competitive.

CCS and patent pools differ in the access patterns of the users. Each
CCS licensee (IP user) accesses a different combination of goods from
the bundle. Open source is similar to CCS in this regard. For instance,
in case of American Society of Composers, Authors, and Publishers
(ASCAPDP), each radio station has a different play list made up of ASCAP
music catalogue. On the other hand, every patent pool licensee uses the
same combination of patents. For example, if a patent pool is for imple-
menting a standard, a particular combination of patents must be used
to implement the standard. That is, all MPEG LA licensees basically
use same bundle of patents.!”

When a bundle of goods such as set of IPs must be used together, i.e.,
goods are complements, there is economic benefit other than reduction
of transaction costs through elimination of double-marginalization,
originally pointed out by Cournot.!® For this reason patent pools offer
a completely different advantage from CCS. Even if there is no ben-
efit from elimination of double-marginalization, the fact that licensees
choose subset of IPs means the marginal constraint does not bind!®
and a pool is welfare enhancing. On the other hand, there is no similar
economic efficiency justification for CCS pricing the whole bundle of
IPs as a “blanket license”.

Patent pools

Notable patent pools were already established in the nineteenth century,
such as the sewing machine pool formed in 1856. Today, the most prom-
inent patent pools are formed to implement technological standards.

6 yan Zimmeren, see Chapter 5 of this volume.

7 Horn, A.L., ‘Case 1. The MPEG LA® Licensing Model. What Problem Does It
Solve in Biopharma and Genetics Ethics and Patents for Genetic Diagnostic Tests’,
Chapter 2 of this volume.

'8 Also discussed by Verbeure, Chapter 1 of this volume.

19 Lerner, J. and J. Tirole, ‘Efficiency of Patent Pools’, 94(3), American Economic Review,
2004, 691-711.
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The Motion Pictures Experts Group Licensing Administration (MPEG
LA)?° and Digital Versatile Disc (DVD) are such examples.?

Example
There are three firms, A, B and C, that each have a patent to implement
a standard. The total number of licenses demanded when total royalty
is r is,
g=1-r L

If there is only one licensor that charges ry, then r = r,. If there are
two licensors charging r; and r, respectively, then r =1, + r,.
There are three possible licensor configurations:

» Patent pool — all three firms form a single pool, there is only one li-
censor.

» Independent licensing — all three firms license independently, three
licensors.

» Firm C is an outsider — firms A and B form a pool but firm C is inde-
pendent, two licensors.

Each licensor sets its royalty r; to maximize own revenue, Qr, = (1 =) X r,.
If there is only one licensor, r = r,, otherwise r > r,. Revenue maximizing
royalty and revenue according to number of licensors is shown in?2.

Note that total royalty increases with number of licensors. This is
due to double marginalization. When choosing royalty rates separately,
each licensor does not take into account the decline in profit of other
firms from reduction in license demand when it raises its own royalty.
When they choose a royalty rate together as a pool, loss of profit for
all members from raising royalty is taken into account. This phenom-
enon occurs because the patents must be used together (complements).
This observation is the principle behind competition authorities’ posi-
tive views of standard implementation patent pools. A patent pool of
all firms reduces number of licensors to one, achieving lowest possible
total royalty, which is 30 in the example. Total royalty is 45 if the three
firms license independently.

Another important observation is that because of low total royalty,
firms are better off organizing into a single pool. Pool revenue is 900

20 Horn, see Chapter 2 of this volume.

21 Aoki, R. and S.Nagaoka, ‘Coalition Formation for a Consortium Standard through
a Standard Body and a Patent Pool: Theory and Evidence from MPEG2, DVD and
3G’. Institute of Innovation Research Working Paper 2005, WP\#05-01, Institute of
Innovation Research, Hitotsubashi University.

2 Verbeurersee-Chepter1-of-thisvelume-
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Table 23.1 Royalties and revenues with different number of licensors

Regime Patent pool Firm C outsider = Independent licensing
No. of licensors 1 2 3

Each licensor royalty 30 20 15

Total royalty 30 40 45

Total licenses 60 20 15
demanded

Each licensor revenue 900 400 225

which is greater than the total of all three licensees were they to license
independently which will be 675 in the example.

Formation and stabiliry

Standard implementation patent pools consist of complementary pat-
ents, that is, patents that must be used together. In the example, this is
reflected in equation (1): for a given level of total royalty, r, demand for
all patents are the same. There is no trade-off between patents when
royalty rates differ (which would be case if patents were substitutes). For
such a bundle of patents, price of a bundle will be cheaper than the total
price if patents were priced independently, as seen in the example. This
is something that patent owners are keen to take advantage of which
makes forming a pool of complementary patents attractive. In addition
when the patents are for implementing a new standard, reduction of
total royalty rate will help promote adoption of the new standard.

However many pools suffer from instability, that is, some members
leave. This occurs because reduction of licensors (by bundling) means
an independent licensor can charge more. Unless appropriate compen-
sation is given to the patentee by the pool to make it attractive enough
to stay in the pool, a member may leave and license independently.

In the example, focus on firm C’s profit in the three different regimes.
If all three firms are independent, firm C’s profit is 225. If firms A
and B form a pool so that there are only two licensors, then firm C’s
profit is 400. This is more than one third of 900 — what it would get if
it joined the pool and revenue was divided equally. This explains why
some firms leave the pool or refuse to join when others have formed into
one licensing organization. Firm C refusing to join is very unfortunate
for the other two firms which only get 200 each.

In this case, firms A and B should guarantee a bit more than 400,
say 410, to induce firm C to join the pool. Even after giving firm C’s
410, firm A and B can split 900-410=490, which is more than 200!
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The incentive to leave and free rider on the patent pool which leads to
ex post instability?? also contributes to ex ante instability and impede
formation of a pool.

Instability of patent pools is well documented. The DVD standard
established by the DVD Consortium made up of ten patent owner firms
in 1995. They agreed that a patent pool should be formed to main-
tain the cost of licensing low in order to promote the new standard. In
1996, Thompson left the consortium and started to license independ-
ently. The nine firms continued efforts to license but Phillips, SONY
and Pioneer expressed dissatisfaction with how the revenue of the
pool would be distributed. In 1997 the three firms left to license their
patents together but separate from the Consortium. The two groups
started licensing separately the following year. As result, it is necessary
to have three separate licenses in order to implement the DVD tech-
nology. However in many cases, by adjusting the payment it is possible
to induce firms to join.?* Distribution of patent pool revenue (licensing
fees) must be designed to prevent members from leaving and licensing
independently. This means distribution according to number of patent
ownership may be inappropriate.

It is also known that heterogeneity contributes to instability.?* That
is, a non-manufacturing firm such as Rambus has a very different
incentive from that of Toshiba whose profit is primarily from manufac-
turing. Distribution of pool revenue should also take this heterogeneity
into account.

Copyright collection societies

There are many successful examples of CCS, including ASCAP
(US), and BELGRAMEX (Belgium), GVL (Germany), Associatione
Nazionale dei Fonografica Italiani (Italy) and Phonographic
Performance Limited (UK). There are also many copyright collect-
ives that collect royalties from photocopy of books and articles, such
as Copyright Clearance Center (US) and Copyright Licensing Agency
(UK), and many others in Europe.?®

A CCS issues “blanket licenses” to licensees that charges a fixed fee,
independent of which music is played or which photograph is used or

2% Aoki,R. and S.Nagaoka, ‘The Consortium Standard and Patent Pools’, 55(4), The
Economic Review, 2004, 345-56

24 Aoki and Nagaoka, “The Consortium Standard’.

2 Corbet, J., ‘Case 7. The Collective Management of Copyright and Neighbouring
Rights. An Example of a Royalty Collection Clearinghouse’, see Chapter 10 of this
volume.
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