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Chapter 18

Strategy and Incentivesin the Compulsory Licensing
of Intelectual Property in Agriculture

Theodore M. Horbulyk*

Introduction

There are a number of economic forces at work that are helping to focus public interest
on the actual and potertid roles to be played in the agriculture and biotechnology sectors by
numerous forms of intellectua property rights (IPRs). Compulsory licenang is one ingrument of
intellectua property policy whose role, historicdly, has not been widdy understood or well
defined. The larger public debate about the optima promotion and regulation of biotechnology
in agriculture (see, for example, Canada 1998a, 1998b) provides a timely opportunity to
examine the gpecific economic incentives that can be provided by compulsory licendang
provisons, and to identify how their actuad contribution and effectiveness can be increased.

A compulsory licenseis a property right provided to one or more agents by the licensing
or patent authorities that dlows the holder of the compulsory license to use, to infringe or to
exploit the rights previoudy granted to someone dse. Thus, a compulsory license is a specific
form of relaxation of, or exemption to, aright previoudy granted. A compulsory license may be
granted subject to any number of terms, such as those that specify royalties or license fees that
must be paid to the holder of the origina rights or terms that confer areciproca right or privilege
on the origind rights holder.

Recent research on intellectua property policy has examined, for example, incentive
effects on cumulative research, where, over time, the patented or licensed result of one firm's
research and development (R&D) endeavors becomes the building block for another firm's
activity. The result of such a process often includes a second patentable innovation, which may
or may not infringe the first patent. When it does infringe, the second patent may not be worked
by ether firm without the agreement of both. A voluntary licenang agreement between the
parties is a common way to resolve this potentid conflict, yet sometimes the parties might be
unable to reach terms that are in each’s interests.  Here, a compulsory license (on the first
patent) would be aform of imposed agreement for the second firm to work both patents.

This chepter will focus on the potentid role and importance of provisons for
compulsory licenang within a system of intellectud property rights in sustaining innovation and
technologicad change in agriculture; a sector where the R&D process is typicdly cumulative.
The potentid role of compulsory licenang of other IPRs will be illugtrated by reference to the
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drategic incentives such licenses may provide in a non-cooperative game and by reference to
other economic research andyzing dternate designs for such a sysem. The actud role of
compulsory licensing will be illugtrated by reference to Canada's system of Plant Breeders
Rights (Canada 1990, 1991).

The next section of this chapter describes more generdly the public policy problemin
regulating or licensang agricultural research. The third section describes the potentia role to be
played by compulsory licensing which is then illustrated by reference to a theoreticad mode of
firm behavior in the presence of compulsory licenses. Thereis a brief review of policy desgn
issues for compulsory licensing. The find sections of the chapter present the actud Canadian
experience and discuss related internationa developments.

The Public Interest in the Creation of Compulsory Licenses

An economig’ s raiondization for having any public policy or regulatory role governing
private research, be it in agriculture or esawhere, isthat a market economy, especialy one with
an R&D system based largely on private innovators, may supply an amount of R&D activity
which is below that society would view as optimd. This stems from the clam that successful
R&D is often cgpable of providing (socid welfare) gains to society in excess of the private
profits which will be earned by the (private) innovator who undertakesit. Although this market
falure defines a potential role for policy, public involvement may Hill only be warranted where
it can improve on this Stuation, such as through encouraging additional R& D which yidds socid
benefits in excess of socia costs®

Where governments are to play a role in defining (or re-defining) the incentives and
congraints faced by innovators, government decisons need to be informed by concerns of
economic efficiency (in both a gaic and dynamic sense) and economic equity. Typicdly, the
many parties affected by such policy decisons in the agricultura sector will include producers,
consumers, taxpayers, and researchers in the private and public sectors. Rardly will dl of these
parties interests converge. Whereas efficiency and equity concerns each have a place on the
policy agenda, the mogt intense interest in the economics literature seems to focus on efficiency
questions, ranging from concerns about the ability of gpecific countries to support
internationdly-compstitive, yet domedticaly-responsve, R&D sectors, to encouraging an
industry structure that limits the undue or undesirable exercise of market power. For many
countries, an important issue is how R&D cogts and future rents are to be shared, such aswhen
a policy results in redlocation among researchers, producers and consumers, or between
domedtic interests and foreign. Nonetheless, the following discussion will focus primearily on the
meagnitude of potentid gains, not on their digtribution.

For concerns about under-supply of agriculturd R&D per se, the design and use of
aopropriate intellectual property rights, such as a system that features compulsory licensing,
conditutes only one ingrument in the public policy arsend. That is, dthough most trading
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nations will be expected to have some form of IPR regime in place, these IPR initiatives need
not be the central focus of public action. Other well known policy approaches which are often
available indude: (i) promoting dl forms of technology transfer among countries; (i) provison of
(some or dl) R&D in public facilities a public expense; (iii) public funding of R&D undertaken
in private ingtitutions; and (iv) promoting trade in goods and services as a means of spedidizing
toward sectors where a country has a comparative advantage due to technology.

Importantly, the available policy dternatives to address low levels of R&D are not
mutudly exclusive; indeed, they may be complemented by improved policies with respect to
IPRs. For example, countries which alow private and public researchers to earn roydties from
the technologies those researchers develop might experience increases in such inventive
adtivity.> Countries which fail to recognize or to enforce the IPRs of other potentia trading
partners may discover that those partners are reluctant to trade in certain goods or services, for
fear that the technology imbedded in them may be appropriated without compensation, and in
the worst case, re-exported to third countries. Thus, even in the presence of dternative
policies, a country might benefit from defining carefully the precise role of IPRs in the
development of its domestic capacity to undertake, and to benefit from, agriculturd R&D.

The Potential Role of Compulsory Licenses

To gppreciate the specific role that compulsory licensing could play within a country’s
IPR regime, it isingructive to consder how such licenses have been used and could be used in
relation to patents and other IPRs. Nordhaus (1969) characterizes a patent as conferring a
monopoly to its holder over some future period of time (the life of the patent). The patent-
holder is intended to earn above-average profits (economic rents) either as a monopoly
producer or through voluntarily licenang this monopoly power to othersfor afee. The prospect
of earning such profits serves as an incentive to innovate ex ante, and the disclosure
requirements faced by applicants facilitate diffuson of the patented knowledge. The
introduction of IPRs may influence not only the price and quantity of patented goods sold, but
a0 the market structure of the industry, and the rate—and ultimate “ success’—of the research
effort.

The focus of the Nordhaus (1969) analysis is on comparing the present vaue of gains
(to producers and consumers) resulting from marketed inventions with the present vaue of
losses (to consumers) from bestowing monopoly powers upon the patent-holder for some
duration of time. Thus, dthough patents and other IPRs are ntended to provide economic
incentives for firms to perform innovative activity, the (potentia) socid benefits are accompanied
by socia codts.

A large literature has devel oped showing how the rdative costs and benefits of IPRswill
vary according to the characterigtics of:
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I. the particular type of proprietary right being granted (e.g., cost of acquistion,
duration, jurisdiction, provison for compulsory licenang, degree of enforcesble
and effective protection againgt imitation);

ii.  theresearch process itsdf (eg., sructure of the industry conducting the research,
extent of information sharing among participants, the influence of returns-to-scale
or learning-by-doing on the rate of innovation); and

. the products being produced under IPR protection (eg., price dadicity of
demand, expected rate of adoption and the expected product life of a specific
invention, the role of advertising in influencing product adoption decisons, and the
vaue of “smal” versus*“large’ product changes relaive to research costs).

Various authors have suggested how specific design characteristics of the IPRS, such as
length of life (Nordhaus 1969, Cornelli and Schankerman 1999), breadth of protection’ (Green
and Scotchmer 1989; Klemperer 1990, O’ Donoghue et al 1998), and enforcement provisons
(Scotchmer and Green 1990; Waterson 1990), can be used to maximize the difference between
these benefits and costs. A compulsory licensing provision is one such design characteristic and
one whose effects will be explored in detall below. That is, a patent or other IPR might include
a requirement for compulsory licensing of the protected materia from the holder to other firms,
often in exchange for payment of a prescribed fee or roydty. Where patents are the IPR of
choice, there tends to be a patent life which is common to dl products, with a common
provison for licenang, a common breadth of protection, and so on. A potentid srength of
compulsory licenaing is that it could be applied on a case-by-case basis where some other IPR
measures could not.

Compulsory licensng has received rdatively infrequent use in jurisdictions such as the
United States (see Scherer 1977; Tandon 1982; and Kaufer 1989). When it has been used in
the U.S,, its role has often been related to anti-trust policy, where the purpose of the licensng
requirement is to reduce the undue exercise of market power by the patent-holder. Conversdly,
compulsory licenaing has a long tradition of use as part of Canada's intellectud property rights
policy, most notably in the pharmaceutical industry (Pazderka 1999).

Recent research on patent policy has examined its incentive effects on cumulative
research, where, over time, the patented result of one firm's R&D endeavors becomes the
building block for another firm' s activity. The result of such a process often includes a second
patentable innovation, which may or may not infringe the first patent.> When it does infringe, the
second patent may not be worked by ether firm without the agreement of both. Here, a
compulsory licence (on the first patent) would be a form of imposed agreement for the second
firm to work both patents.

Even in the absence of compulsory licensing, firms may form aresearch joint venture in
advance of second-generation research—provided thet this agreement does not run afoul of
anti-trust lav—or they may enter into a licenang agreement voluntarily after the second-
generation innovation is developed (Rosegger 1991). Scotchmer (1991) examines the
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relaionship between the divison of the rewards from cumulative research and the incentive to
innovate. Scotchmer shows that firms' incentives depend on the interaction between the optimal
breadth of patent policy and the types of allowable cooperation between riva firms.

Green and Scotchmer (1989) and Scotchmer (1991) show that patent policy options
based on patent breadth and life will be insufficient to encourage dl cumulative research which
has a positive expected socid vaue. At the heart of thisincentive problem is an externd benefit
conveyed to the second firm by the first-generation patent-holder. For example, thefirgt firm's
innovation may accelerate the outcome or lower the cost of the second stage, or it might enable
second-generation developments which could not have (ever) otherwise occurred. At the
margin, each firm’s private decison to undertake a sage of R&D activity depends on that firm
recelving the associated margind benefit. However, this may not happen when the divison of
private benefits between firms ultimately depends on the patent policiesin effect.

Two of the sdient questions concerning compulsory licensng that arise from this
literature are: “What will be the effects on sequentid research activity of indituting a specific
form of compulsory licenang provison?’ and “Can compulsory license fees and other attributes
be prescribed in a manner which ensures that firg-generation and second-generation
researchers have incentive to undertake all socidly profitable research?” 1t will likely be some
years before a sufficient body of industry data or case studies can be accumulated to address
these questions empiricaly; however andytica reasoning can shed some light on the expected
answers. Specificdly, in the smplified case of two riva researchers advancing the sameline of
crop variety research, one can employ a mode of firm behavior to ascertain how each would
view the enactment of a compulsory licensng provison, and what role the licensing fee could
play in determining the findl research outcome.

An Illustrative Model of Compulsory Licensing,
Strategy and I ncentives

The following stylized mode dlows some ingghts to these issues, as much from the
dructure it gives to the problem, as from formaly caculated solutions. Consder a two- period,
two-firm model, where both economic agents, Firm A and Firm B, possess the capability to
undertake the same line of plant variety research. In generd, the choices which are made and
the outcomes which are reached will be governed by the strategic behavior of therivd firms. In
this modd the interaction of the two firms can be illugtrated as an extensve form game, asin
Figure 1.°

Firm A is the name of the agent with the first idea, and Firm B is the name of any other
agent that gets an idea which builds upon the innovation that Firm A achieves” If Firm A acts
upon its idea, this will occur in first period, and the crop variety obtained can be registered
without cost. Assume that, absent plant breeders rights, imitation is costless and immediate;
hence, Firm A will necessaxily register. Period one is the interva during which: Firm A decides
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whether to act; Firm A sdlsits product; Firm B gainsitsides; and both firms negotiate. Period

two is the subsequent interva during which: Firm B may act on itsidea; both firms can negotiate
further; and one or both firms can sdll products.

FIGURE 1 Cumulative Research With Compulsory Licensing as an Extensive-Form Game
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do not develop agreement:
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no prior
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If Firm B acts upon itsideain period two, Firm B’s crop variety will dso be digible for
regigration (costlesdy), but it will infringe the prior rights of Firm A. If Firm A does not act
upon its idea, there cannot be a Firm B, whereas if Firm B does not act, then Firm A has no
market rival .2

The drategic interaction of the two firms is characterized by the choices (or moves) that
each can make in each period. Firm A can choose whether or not to act on itsidea, and, if it
does, it can later choose how to respond to an overture to cooperate from Firm B. Firm B can
choose whether or not to make an overture to Firm A, and can choose whether or not to act on
its idea after hearing A’s response.”

Once Firm A has acted on itsidea, and once Firm B has an ideg, there are three types
of (enforceable) prior agreements that the firms might make before Firm B acts on its idea
Fird, the firms might form a research joint venture, whereby they agree to share jointly in the
expected costs and benefits of developing Firm B’s idea  Second, they might agree not to
develop Firm B’s ideg, and to share in the continuing benefits of Firm A’s innovation. Third,
Hrm A might propose not to develop Firm B’s idea and not to share profits, which shdl be
interpreted as an agreement to disagree.

Consider next the firms subsequent choices in the absence of a compulsory licensing
provison. Firm B could choose whether or not to act on its idea without Firm A’s prior
agreement. If Firm B did choose to act in this case, Firm B might be able to interest Firm A in
voluntarily licenang A’s variety—in return for some share of the revenue—once the market
vaue Firm B’s improvement were known. In the absence (by assumption) of reputation effects
asociated with other players or future periods, Firm A would have no credible basis for
rgecting al such offers that Firm B might propose. However, if Firm A wereto rgject B's ex
post overture, Firm B would be prevented from marketing its product (due to A’s blocking
rights).

Some amplification of the game tree in Figure 1 has been introduced at those nodes
where the firms mugt agree or disagree. Specificdly, ingead of showing Firm B’s decison
whether or not to gpproach Firm A, followed by Firm A’s decision whether to respond (and if
s0, how), the firms act together to choose one of the possible outcomes. In this case, afailure
to agree, or to choosg, is one of the outcomes portrayed. The outcomes above the lower
horizontd line describe the only equilibria which are potentidly achievable in the absence of

compulsory licensing.

The additiond two outcomes below the lower horizontd line in Figure 1 gpply to the
research process in aworld where compulsory licensing has been introduced. The introduction
of compulsory licenang provides Firm B with one more choice ex pos. Thet is, if Firm B has
not made a prior agreement with Firm A, Firm B will be granted (upon application and with
certainty) a compulsory license on Firm A’s variety, enabling Firm B to market its (second-
generation) innovation in direct competition with Firm A’s (firg-generation) product. Firm B

345



will be required to pay aroydty or licenang fee directly to Firm A, where the vaue of this fee
will be determined by the IPR authorities. The method by which such afeeis set is a matter of
public policy. Once the method is announced it becomes public information, which enables
both firms to form expectations abou the fee s vaue.

Green and Scotchmer (1989), in their examination of cumulaive R&D and patent
breadth, show that there is an important link between patent policy and cooperative agreements
between rivals. Namely, the patent policy establishes the “threat points’ which influence the
choice of cooperative agreement, and which ultimatdly influence the divison of profits between
firms. In the context of Figure 1, the introduction of compulsory licensing and the assessment of
alicensng fee conditute a change of 1PR policy and thus a change of threet points.

A formd and complete andyss of this modd would require specification of each firm's
costs and payoffs under each outcome of the bargaining process, both with and without
enactment of a compulsory licensng provison, including assumptions about whether firms will
engage in vigorous price competition after a compulsory license is granted, for example.
Following such an approach, the level of the compulsory licensing fee can be shown to influence
thefirms choice of equilibriain predictable ways™®

For example, forma examination of a cumulative research modd such as the one above
might provide answers of the following type:

I.  enactment of a(new) compulsory licensing provison dters the bargaining process
between the two firms, possibly changing their rdlative assessments of all of the
bargaining dterndives available to them. Even where a compulsory licensing
provision were to be sldom used in practice, itsintroduction may well provide an
important threst which will condition the negotiation and behavior of rivas,

ii. theleve of fees prescribed to obtain a compulsory licence will determine how
important this threet is, and will determine if and when it will be employed. In
generd terms, a zero (or very low) fee is likely to encourage the compulsory
licensng outcome — dthough under specified conditions this need not occur. A
relatively high prescribed fee rendersincredible the threat of compulsory licensing,
s0 that the outcomes which feature blocking “patents’ or a refusa to undertake
welfare-enhancing second- generation research are more likely, yet not certain, to
persst; and,

ii.  asshown by Green and Scotchmer (1989), a policy which alows the second-
generation innovator to capture too much of the socid surplus which is created
may leave insufficient incentive for fird-generation research. In this example, a
“no-feg’ policy which appears to favor Firm B, given that Firm A has entered,
might discourage entry in the future by potential Firm As.

One relative strength of compulsory licenang as an ingrument of intellectud property
policy is the ability to target its use on the expected values of both firms revenues and cogts. It
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is the expected, not actud, (i.e., ex ante not ex post) vaues of surplusthat condition each firm's
behavior. A compulsory licensing fee based on ex post outcomes could reduce incentives. The
firm’s potentia receipt of windfdl gains will be a prerequisite to undertaking risky research with
apotentia for windfal losses, even among risk-neutrd firms.

An intellectua property policy that imposes the specific terms of compulsory licensing
may be equivdent (in its effect on firms) to imposing aform of contract. This, on partieswho are
otherwise unable to negotiate a contract which provides each with sufficient incentive to
undertake research capable of generating a socia surplus. When a second-generation firm has
made a specific investment which could be “blocked” by the first- generation rights holder, there
may exist quas-rents from having the parties agree on a contract to exploit that invesment. The
sharing or appropriaion of these rents can lead to market failure due to holdup (see Hart and
Moore 1988). MacLeod and Macomson (1993) examine the efficiency of aternate contract
formswith aview to isolaing those which improve socid welfare.

Implicationsfor Incentive Design

The foregoing has severd implications for R&D policy governing cumulative research,
as in agriculture.  The introduction of an intellectud property right with a compulsory licensing
provison is seen to determine the incentives for both firgt-generation (basic) and second-
generaion (developmenta) research in a cumulative R&D process. This incentive effect could
be present even where, in practice, no gpplications were received for compulsory licences
under the current legidative regime. The prescribed fee leve, and the breadth of uses
protected, are important policy insruments with the potentia to determine, among other things,
which types of contractud relations are established and whether there is sufficient incentive to
undertake research which generates a net increase in socid wefare.

For desgners of IPRs, numerous other individuad eements of the intellectud property
rights scheme can aso be modified or adapted. For example, consdering the design of a
compulsory licendng provison aone, there a number of dternate specifications of rights which
might be conveyed, and severd are consdered briefly here,

Timing. Two rdevant timing aspects are when a compulsory licence might first be
granted and how long it will remain in force. Some jurisdictions have required a waiting period
(featuring exclusve use by the rights holder) before dlowing any licensng, (eg., the plant
breeders' rights regulations which were in effect in Argentina from 1935 to 1973). In terms of
the two-period modd, this provides a guarantee to Firm A about the minimum length of period
one.

A compulsory license is more wsudly granted for the life of the patent or other IPRs to

which it is gpplied, since once the origind rights lapse there is no further need of alicence. A
compulsory license could be issued for a shorter period of time, such as when the purposeisto
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reduce the “undue’ exploitation of monopoly power by the rights holder, and where there is
some reason to believe that exploitation would not resume. One example might be in a market
of declining 9ze, for example.

Breadth. Just as a patent or other IPR may provide protection which is narrowly or
broadly defined, so too might the license which diminishes that protection. For example, if a
god of the IPR regime were to encourage cumulaive research, a provison might alow
compulsory licensing only in he case of blocking patents or rights. That is, the “narrow”
compulsory license would authorize its holder to market second-generation innovations—an act
which would not be legd without the license—but does not authorize working of the firg-
generation feent or right. This is implicitly the form of license usad in the two-stage game
described in Figure 1, since Firm B was not aso empowered to offer aline of Firm A’sgood in
direct competition with A. Grester breadth of license would have alowed a licensee to do
anything that Firm A could do.

Crosslicensing. Asin some countries systems, there might be provison to alow
both firms to market both goods if a compulsory license isissued. If the cross-licenang option
were exercised, it might serve as a form of compensation-in-kind to a Firm A, diminating the
need for an additiond licenang fee. In the stylized modd examined earlier, if Firm A were to
gain both a fee and a cross-license, then Firm A would have a potentid pricing advantage over
Firm B, and only Firm A might prevall if price competition were anticipated in period two. The
introduction of compulsory licensng with cross-licensng and a feg, as in this example, might
provide no new incentives to Firm B’s entry, and would leave the research game (as in Figure
1) the same as in the absence of compulsory licensing. [Eswaran (1994a, 1994b) examines
how voluntary cross-licensng might be used by an incumbent firm to exercise its market power
to chooseitsrivals, with related effects onindustry structure and overdl rates of innovation.]

Enforcement Provisions. Therange of enforcement options encompasses such issues
as whether there will be an enforcement agency (publicly-funded) or whether the burden of
enforcement will be on an aggrieved party as adjudicated by the civil courts or other specidized
tribunds. If the latter, what provison will be established for awarding costs and damages?
Cogt awards may act as incentives reducing frivolous lawsuits which are designed to lessen
competition, whereas “treble damages,” (a punitive remedy common with patents) could serve
as a specific incentive not to infringe.

The enforcement provisons on the origind patent or IPR might be deemed to govern if
Firm B exceeds the license rights and causes injury to Firm A, whereas the enforcement
provisons of the license itsdf may govern if Firm A (or some rival Firm C) were to infringe and
cause injury to Firm B. Alternatively, the enforcement provisons on the origina patent or IPR
may be made to apply to both the patent and any licenses granted pursuant to it (and may
further require alicensee to cdl on the holder to enforce againgt infringement of rights granted by
alicense). However, there may be reason to differentiate enforcement of the two sets of rights,
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such as when the likelihood or effect of frivolous lawsuits is expected to vary, and a different
onus or burden of proof is advised.

Exclusivity of a License. Compulsory licensng provisons may be granted to one
goplicant exclusvely, as in the case of Firm B in the mode, or they may provide for universal
access by any firm to the protected product or process, subject only to payment of a fee by
each licensee. Where there are a number of potentid users of such licenses, the decison to
dlow more than one could be expected to have a sgnificant effect on market structure in the
market for the innovation covered by the license. In the stylized modd, the arriva of a large
“competitive fringe” dso planning to market Firm B’s innovation would dissipate revenues or
profits and discourage entry by some potentid Firm Bs. Similarly, the principles governing the
determination of a“reasonable’ licensng fee could be based on the Size of the rlevant markets
under free entry, and not only on the characteristics of the Firm B seeing alicense.

Method of Fee Determination. Didinct from the leve of any compulsory licenang
fees which are imposed, is the method by which they are sat. For example, an authority might
congder the firms expected and actuad market vaues and development codts in setting the fee.
Ohbvioudy, there would be sgnificant information required to estimate such vaues with some
accuracy, especidly if the intended incentives are to be provided. In the case whereinformation
and monitoring are relaively costly, other methods of fee determination, such as auctions or
arbitration could be incorporated. There is dso the posshbility of setting licenang fees by a
method or formula which is “gate contingent.” The fee mechanism might be made to depend
on the relative values of various products, research costs or production codts, or it might
depend on the number of firms seeking to acquire a compulsory license,

Maintenance Fees. Just as some IPR schemes feature a requirement that an annua
fee be paid to the IPR bureau, so could a provision be included with compulsory licenses. That
is, a licensee might be required to pay separate fees to the licensor and to the IPR bureau,
where the purpose is not merely cost recovery or rent collection, but to provide certain Sgnas
or incentives. For example, a requirement for annua patent fees might discourage the
exclusonary protection of products or processes which are not being worked a a sgnificant
leved. If fees are not paid, the right lapses, and the protected product or process enters the
public domain. The establishment of a Smilar fee bass for an exclusve compulsory license, for
example, might alow others to acquire and work such alicenseif the fees were not paid.

Whatever combination of design features is chosen, the actual outcomes will, of course,
depend on the particular features of each industry and technology to which they are applied.
These specific policy examples are intended to be illudrative. If intellectud property rights are
to fulfill their potentid role as an ingrument of public research policy, consderable scope exists
to design them in amanner which is gppropriate to each country’s needs.
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The Experience with the Compulsory Licensing of Plant Breeders
Rightsin Canada

The application of compulsory licenang as an economic incentive in agriculturd R&D
will be illustrated by reference to Canadd's system of Plant Breeders Rights.  Although space
limitations preclude an exhaustive andyss of these IPRS, severd features of the incentive design
problem will be highlighted. Since August 1990, the Plant Breeders Rights Act (Canada
1990, 1991) has provided a framework within which proprietary rights can be extended on a
variety-by-variety basis to plants The life of these rightsis eighteen years measured from the
date they areissued. The focus of the legidation is on agriculturd crops and ornamentals.

The cregtion of Plant Breeders Rights is one means of providing domestic or foreign
inventors with intellectud property rights in their discoveries. Domedticdly, the Act is intended
to increase private and public R&D efforts in a sector traditiondly dominated by the publicly-
funded plant breeding programs of the federd and provincid governments and universties (see
Wright and Zilberman 1993). Some of the economic or socid welfare questions raised by Plant
Breeders Rights are common to the analyss of patent rightsin generd, but are especidly sdient
here because of the opportunity to gpply such rights on a species-by-species or variety-by-
vaiety bass It is dso important that plant variety research is a cumulative activity, such that
one firm’s innovation with respect to disease resstant varieties, for example, could be adopted
as the garting point for another firm’'s R&D efforts with respect to climatic adaptability. Other
authors have addressed Plant Breeders Rights in Canada (Loyns and Begleiter 1984; Lesser
1988) and in other jurisdictions (Lesser 1988; Stallman 1990; Pray 1992 and Tansey 1999).

The Canadian Plat Breeders Rights legidation illustrates the chalenging task of
edablishing a sysem of incentives which promotes socid wefare gains, especidly in a
cumulative research environment. One of the ways that this PBR legidation has atempted to
ded with these issues, is by providing for compulsory licenang, including a generd definition of
how licensing fees will be prescribed and when they will gpply. The Canadian Act includes a
compulsory licensing provision and cdls for “reasonable remuneration” to be paid to the origind
rights holder when it is invoked, such as through license fees or roydties (Canada 1990, Sec.
32).%2  Presumably, a compulsory licensing provision could provide an asured means for a
second-generation researcher to circumvent the potential problem associated with blocking or
dependent rightsin the event that private negotiation could not resolveit.

The rate of activity under Canada's Plant Breeders Rights legidation is illustrated in
Table 1. Following publication of the relevant regulations in 1991, applications for rights were
received in 1992 and the first such rights were issued in 1993. By the middle of 1999, about
630 rights had been granted. Almost 60% of these had been issued for ornamentd varieties,
chiefly flowering plants such as chrysanthemum, poinsettia and rose.
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TABLE 1 Plant Breeders Rights Granted in Canada under the Plant Breeders Rights Act

(from its coming into force in August 1990 until May 1999)

Agricultural Horticultural
Total Fied Crops Food Crops Ornamentals
Pre-1993 0 0 0 0
1993 51 6 0 45
1994 73 21 2 50
1995 83 29 11 43
1996 81 11 16 54
1997 132 24 38 70
1998 145 56 16 73
to May 1999 66 8 28 30
TOTAL 631 155 111 365
Percent 100 25% 17% 58%

Source: Canadian Food Inspection Agency.

The most important gatistics, from the perspective of compulsory licensing, would be
the corresponding number of compulsory licenses sought and granted under this legidation, and
those figures are both zero. That is, no formd application has yet been received for a
compulsory license to use any of the 631 licensed varieties. According to bureau staff, there
have been inquiries made about the process but none of these has resulted in an gpplication.
Although the application process is not onerous, there is an application requirement that the
gpplicant for a compulsory license show that he or she has been unable to acquire a voluntary
license at a“reasonable fee.” Since a successful gpplicant will be required to pay a*“reasonable
feg’ asroyadlty, this requirement would seek to have the gpplicant show that private solutions do
not exig to fill their demands for use of the variety. It is not clear what expectation individuas
will have formed about an interpretation of a “reasonable feg” dnce there are neither
precedents nor articulated definitions to follow for that purpose.

Under the currently operating version of Plant Breeders Rights in Canada, there is a
blanket relaxation of exiging rights when other breeders use a licensed variety for second-
generation research. Moreover, if another breeder develops an “essentidly derived variety”
(see below), there is no explicit requirement that the origind rights holder be compensated. In
terms of Figure 1, the current Canadian system is offering to second-generation researchers an
outcome that is equivaent to a compulsory license without the need to gpply for (or pay for)
such alicense. Thismay explain why there have been no forma compulsory license applications
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for sequentia research in Canada. It may dso explain why the Canadian legidation does not
comply with internationd standardsin this area.

As an asde, Canada, and that portion of the Canadian legd community that specidizes
in IPRs, have condderably more experience with compulsory licenses than would be found in
the United States, for example. Referring to Canada s experience under the Patent Act with its
alowance for the compulsory licensing of pharmaceuticals, Pazderka (1999, 44) provides the
following datistics. For the period 1923 through 1969, the Patent Act alowed for the
compulsory licenang of “active ingredients’ and 22 licenses, in tota, were granted. From 1969
through 1987, an amended Act dlowed for the compulsory licensing of imports of patented
drugs as well as of active ingredients, and about 400 licenses, in tota, were granted, mostly for
imports of active ingredients.

The principd moativation of these pharmaceuticas gpplicants was not to conduct
cumulative or sequentid research, nor to overcome holdup associated with blocking rights,
ingead it was to market a competing “generic’ verson of the patented item in direct
competition with the origind. Importantly, the royaty rate was set at four percent of the net
sdling price of the drug in fina dosage form. Interestingly, that rate was set by the courts, and
not by the Act, its regulations or by any form of specidized tribund.

These two Canadian examples suggest that, as an instrument of intellectud property
policy, compulsory licenses can have both a potential and a Sgnificant actual role to play,
dthough in the case of Plant Breeders Rights, there is no direct regulatory evidence of those
effects. The message conveyed by the strategic game described in Figure 1 is that, even in the
recent history of these Plant Breeders' Rights, the compulsory licensing provison may be having
an important effect in defining the terms under which voluntary licenses would be granted, or
under which research joint ventures would be formed. Regrettably, those are economic
activities that are not equally well monitored by regulatory agencies.

International Pressureson Canada’'s
Compulsory Licensing of Plant Varieties

Canadd s system of Plant Breeder’s Rights, and the role of compulsory licensing within
that system, is currently under review. Specificadly, amendments are being proposed that could
bring the Canadian system into compliance with agreements at the internationd level. For
example, Canada is a Sgnatory to, but has not yet retified, the 1991 Internationa Union for the
Protection of New Varieties of Plants (UPOV) Convention. Important terms proposed to be
changed include increasing the life of the protection afforded, and redefining its breadth.

Breadth is a issue in the treatment of such issues as “farmers’ privilege’ which, as a
present, dlows farmers to save and sow seed from protected varieties without infringing the IPR
of the PBR rights-holder. Similarly, the 1991 UPOV Convention extends the rights of breeders
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of licensed varieties to redtrict the uses of the products of those varieties, including protections
on such things as cut flowers, the ongoing production of fruit, and flour that would be milled
from the harvested grain of a protected variety. Presumably, the Canadian decision on whether
to adopt specific changes that could restrict Some economic activities may well depend on the
percelved effectiveness and fairness of the inherent compulsory licensing provisons available to
remedy specific congraints.

Another issue concerning the breadth of plant variety protectionisarticulated in terms of
“essentidly derived varieties” These are varieties which are derived from a protected variety
but which may not be dearly digtinguishable from it. Although Canada s Plant Breeders Rights
require a new variety to be “diginct,” there appears to be a need to incorporate notions of
essentidly derived varieties explicitly in Canadian law and to show that the interests of the
origind rights holder will be protected. Legd reform proposdas on this point include clarifying
the burden of proof when there are dlegations of infringement. Importantly, there are dso
suggestions that Canada should expand the role of compulsory licenang, such as in Stuations
where one is unable to negotiate reasonable terms to become a breeder of an essentidly derived

vaiety.

Under Article 27.3(b) of the Agreement on Trade-Related Aspects of International
Property Rights (TRIPS, hereafter) member countries may exclude plant varieties from being
patentable (under generd patent laws), provided that these countries provide other IPR
protection, such as through an effective sui generis system, such as Plant Breeders Rights.
The provisons of that subparagraph are due to be reviewed in 1999, and some attention may
focus on the effectiveness of countries plant variety protection laws. In the larger sphere of
agriculturd biotechnology R&D, the choice, by member countries, between plant variety
protection and patents (or of both) as instruments of intellectua property lav may be an
important one, but it should be noted that plant variety protection only covers some innovative
activity of interest. For example, patents may be made to cover other biologica materials and
processes, including isolated DNA sequences, seeds, cells, and processes, such as those used
to modify plants geneticaly or to obtain hybrids (Tansey 1999).

Where countries choose to use a sui generis system asthe sole IPR for plant varieties,
then, as in the case of Canada, those countries may choose to employ a compulsory licenrang
provision—indeed they may choose to strengthen such a provison. Where countries choose to
use patents as the system of intelectud property rights, then under Article 31 of the TRIPS
agreement, those countries may ill choose to use a compulsory licensing provision, subject to
the conditions and limits specified in that article. For example, the patent-holder “shall be paid
adequate remuneration in the circumstance of each case, taking into the economic vaue of the
authorization” (Article 31(h)). Moreover, if the compulsory license dlows a second-generation
patent-holder to infringe, necessaxily, a firg-generation patent, then the first-generation patent-
holder shdl be entitled to a cross-license on “reasonable terms’ (Article 31(1)ii).
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Much continues to evolve with respect to internationdly-acceptable legal congtructs for
intellectua property rights protection in agriculture. The need for appropriate property rights
protection appears to be growing at least as quickly as the various available and effective
indruments to supply it. For now, compulsory licenang seems likely to continue to be an
alowable, and in some cases, encouraged dement of the established policy approach. Even as
legal and trade speciaists are shaping those agreements that will govern future incentives for
R&D in this sector, the economigts chdlenge will be to sharpen their own understanding and
knowledge of the actua role that compulsory licensing can be made to play in this process.

Endnotes

Ted Horbulyk is Associate Professor, Department of Economics, University of
Cdgay.

*There is concern that this role should be neither too small nor too large. For example,
under IPRs, the private R&D sector might over-invest in research due to the “common pool”
problem, unless the conditions associated with IPRs are optimized in some way.

3When the annua budgets of public research ingtitutions are congirained, especialy in
the case of across-the-board budgetary poalicies, the receipt of annua roydty revenues can
finance successful R& D programs which might otherwise have been curtailed. Similarly, royaty
revenues may provide a signd to the budget-makers of the vaue placed by society on previous
research products.

“Breadth of protection of a patent or compulsory license defines how similar a riva
product’ s atributes may be before it is deemed to infringe upon the initid 1PR.

>Sootchmer distinguishes three types of second-generation products which might resuilt:
an accessory to thefirgt product, a stand-aone application which embodies patented features of
the first product, or a bundled improvement which is designed to be integrated into the first
product.

®See als0 Yi (1995) and Cabra (1996) for related modeling approaches.

"By assumption, there is nothing in the cumulative nature of the research activity which
increases FHrm A’s likdihood of dso being Firm B, and this posshbility is ignored in what
follows. The arivd rate of ideas which lead to cumulative research is sufficently low thet
neither firm actively prepares to encounter a Firm C. Should one later appear, a new game is
garted in which Firm B(C) becomes Firm A(B).
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8By assumption, there is not more than one rivalrous Firm B and thus no research race.
Further, Firm B can only choose whether or not to act on its ideg; the rate at which it does so
cannot influence the availability date or market vaue of its product. See Scotchmer and Green
(1990) for a case where Firm A may suppress its innovation with the expectation of aso
becoming Firm B and developing the second-generation innovation. See Green and Scotchmer
(1989) for a case where Firm B’ s patent might not infringe. Neither paper includes compul sory
licenang as an ingrument of IPR policy.

°An enforceable “disclosure agreement” is executed (costlessy) to protect Firm B’s
intellectud property from piracy as aresult of such communication.

1%0ne solution method evaluates each firm's strategies and identifies so-called sub-game
perfect Nash equilibrium outcomes. A pair of strategies will condtitute a Nash equilibrium if,
given the drategy of one's opponent, one would maximize one's own payoff by playing the
corresponding drategy. This equilibrium will dso be sub-game perfect if, as in this casg, it
retains this property when viewed, not only from the start of the game, but from any point during
it. Inthis game of cumulative research under compulsory licensng, there are six potentia Nash
equilibria, where the determination of whether a potential Nash equilibrium is dso an actud
Nash equilibrium depends on the values of the expected payoffs under each outcome, which in
turn will depend on firms output prices, research and production cogts, prescribed licensing
fees, and so on. Using such vauesiit is possble to evauate private profit levels for each firm
corresponding to each of the six possible outcomes, and then, under the assumption of expected
profit maximization by each firm, it is frequently possible to rank these outcomes in terms of
descending profitability. Where the relaive rankings are based on uncertain prices or costs for
which the firms are known to share the same expectations, then each firm can use the other’s
rankings as data in choosing a strategy. The specific results of such a method could describe
the preferred equilibrium outcomes which emerge as the prescribed compulsory licenang fees
arevaried, for example. See Horbulyk (1992, 1993) for an example of this approach.

"The proprietary rights which are granted to registrants of new varieties under the
Canadian Act are not patents per se—in Canada, Plant Breeders Rights have been established
under specific sui generis legidation. In the United States, these rights may be established
under the Plant Patent Act, covering asexualy propagated plants except potatoes, or the Plant
Vaiety Protection Act, covering sexudly propagated varieties and inbred lines of hybrids.
Since 1985 regular U.S. patent protection has also been available to plant matter. See Stallman
(1990) and Pray (1992).

The Act dso cdls for the establishment of an advisory committee to assist in the

interpretation of the expressions “reasonable prices’ and “reasonable remuneration” for the
purposes of compulsory licensing (Canada 1990, Sec. 73(3)).
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