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Chapter 17

An Economic Approach to Identifying an *Effective Sui Generis System’
for Plant Variety Protection Under TRIPs

William H. Lessert

[. Introduction and Objectives

The U.S. Patent Act of 1790 is often thought of as the first of the ‘modern’ patent
sysems. It, dong with the dightly later acts of France (1791) and subsequently Germany’s
unified law (1877) among others, have over the ensuing 200 plus years shaped an intdllectud
property rights (IPR) system which is carefully crafted to strike a baance between public costs
and benefits (see eg., Dam, 1994). For sure, there remains much to do to make the balance
optima for little is known about the detailed functions of IP law and its consequences both
domestic and internationd.  The systems will continue to evolve to accommodate new needs
and technologies, such as, in recent years, biotechnology. And there has been acknowledgment
of mgor erors, as in the U.S, the issuing of the 1895 Selden patents for the engine,
trangmisson, and differential configuration for motor cars (see Allen, 1990) and possibly the
granting of rights for al transgenic cotton. Another example is the conundrum of the European
Patent Convention’s Article 53(b) wording, “plant and anima varieties and essentidly biologica
processes for the production of plants and animals’ - whatever that may mean.

With a number of issues, wdl-argued matters have been raised about system operation.
Deardorff (1992), for example, raises questions about the benefits of patent systems to
developing countries with limited technologica competence. Others have been less andytica
and more vociferous in ther critiques, particularly as applies to developing countries (see eg.,
Nijar and Ling, 1994). But overdl the system is a carefully crafted one with numerous checks
and balances. For that reason it provides an gppropriate model for developing countries which,
by the end of this cdendar year (1999), are committed under the Trade-Related Aspects of
Intellectud Property Rights (TRIPs) Appendix to the World Trade Organization (WTO)
agreement to adopt a form of IP protection for plants’. A choice may be made among patents
or Plant Breeders Rights (PBRS), or both (Article 27.3(b)), but most countries are selecting the
PBR option. However, the complete direction accorded to countries is the option of “an
effective sui generis system for the protection of plant varieties.”

Now, the meaning of sui generis isknown - it refers to a gpecid purpose system;
hence, my shorthand use of PBR. Regrettably though, just what is meant by ‘effective’ and
‘plant variety’ is anything but clear. Here, | do not attempt the definition of plant variety? but do
attempt to congdruct an ‘effective,’ in an economic context, PBR system which pardlels patent
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systems, making due adjustments for biologicd and inditutiond differences between the classes
of products. | focus particularly on the kinds of checks and baances in patent legidation to
understand their possble rolesin PBR systems. A PBR system which parallels the checks and
balances of mgjor patent systemsiis, for the purposes of this paper, considered to be ‘ effective
within the TRIPs context. From an economic perspective, the next step is identifying what
makes a system efficient aswel| as effective in terms of achieving its objectives.

Section 1l presents in a generd way the components of the checks and baances of
patent systems, while Section I11 *congtructs a Plant Breeders Rights system structured on the
patent sysem while making adjustments for the technicd and inditutiona differences between
the two. Section 11l dso examines the requirements of the Internationa Convention for the
Protection of New Varieties of Plants (UPOV), the only exiding international sui generis
system for the protection of plant materids, for its concurrence with the identified ‘ effective
system. Section 1V aso considers what is known about the ‘effectiveness of that constructed
sysem. Section IV makes proposds for a system which is both effective and efficient.

Il. Checksand Balances of Patent Systems

The purpose of patent systems is to provide an incentive for investment in inventive
activities and to enhance technology transfer.* Hence, patent systems provide the inventor or
successor-in-title a limited period to exploit the invention free from direct copying. That is the
benefit to the inventor -- a negative one for sure, as it dlows only the right to prevent others
from practicing the invention without permisson. In exchange, society receives additiond
investment in inventive activities plus the reveding of the practice of the invention through the
disclosure requirement. The outcome, however, is economicaly inefficient, for placing a charge
on new inventions dows ther dissemination compared to the economicdly efficient zero
marginal cost solution (see Carlton and Perloff, 1994, Chap. 17).

In order to limit the monopoly grant offered, patent law and practice redtrict the scope
and breadth of the grant in multiple ways. These may be grouped into (a) patentability
requirements and (b) rights and limitations of the patent holder. Here these components will be
reviewed in brief, then compared to a possible sui generis system for plant varieties.

Patentability Requirements
Essentidly dl patent lawv requires that patentability inventions satisfy the novelty,
inventive step (nornobviousness under US law), utility, and disclosure requirements. Generd

requirements are specified below, with the reader directed to national law for specific mandates.

Novelty: An invention must be new so that society is not providing privileges for
materids dready in the public doman. Some systems specify absolute novety (no prior
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disclosure, eg., EPC) while others dlow up to one year following initid public announcement
(eg., US). Detaled gtipulations specify the exact terms and conditions under which a patent is
judged to be reveded for novelty purposes.

I nventive Step:  An invention must encompass more than an obvious extension of what
was previoudy known. Combined with novety, inventive step (non-obviousness under the U.S.
system) determines the scope of a patent grant. Scope defines the degree of difference which is
required for a related non-infringing invention - the ‘doctrine of equivdents in paent termi-

nology.

Utility: Utility requirements specify that a use for the invention mugt be identified. The
use need not be economicdly viable in any way —aworse mouse trap isjust as patentable asa
better one — but it must function as described. Depending on the type of patent granted — per
se use; product- by-process; process — as defined by the patent claims, additiona uses may or
may not be covered under the patent grant.

Disclosure: A paentable invention must be disclosed fully and completely, whereas
with life forms if a written disclosure is judged inadequate by the patent examiner, a deposit of
the materid may be required (see Straus and Moufang, 1990). The decison criterion is if the
disclosure is ‘enadling’, that is, if it dlows for a rdaively direct re-cregtion of the invention. If
the description is overly generd, or the re-creation requires a protracted trial and error process
- undue experimentation in patent terminology - then the deposit is mandated (unless the
materid is presently and openly available from other sources). Under U.S. law, the “best
method” of practicing the invention must be disclosed. Other systems dlow the disclosure of a
less efficient but till workable method.

Patent disclosures serve multiple functions, the reveding of the invention, the provison
of information which alows the invention to be duplicated on patent expiration, and a contri-
bution to the ‘storehouse’ of technicd information which the patent systlem provides. Indeed,
full disclosure to a large degree separates patents from trade secrets, which are perpetua as
long as the information remains secret.

Duration: All paent laws provide a point when rights expire. Under the TRIPs
agreements (Article 33), that period is being sandardized as 20 years from date of fird filing.

Rights and Limitations of the Patent Holder

Many of the factors which determine the effective scope of protection lie outsde the
forma patentability requirements. The more significant of those, summarized here, include the
research exemption, exhaustion of rights, and compulsory licenses and related antitrust gppli-
cations, as wel as generd factors involved with determining patent scope and reciproca rights
in other countries.
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Research Exemption: The research exemption delineates the ways and forms of
research which can be done on patented products and processes. As the exemption is based
on the case law in mogt systems, it is often difficult to characterize in detal.  Within the U.S.
system, reference is often made to Roche Products v. Bolar Pharmaceutical Co. which
edtablished the principle that only ‘idle curiogty’ is protected by the exemption. From that
decison, a narrow exemption is often inferred. However, Roche was not dicta as regards the
broader interpretation of the experimental use exemption (i.e., was not part of the case so the
decison does not set precedent) as regards research use, so that the actud latitude is likely
greater (see Bent, 1989). Goldstein (1985), for example, distinguishes between research with
a patented product (generaly disalowed) and research on one (often permitted).

A broad research exemption expedites the process of incrementa improvements
wheress a narrow exemption effectively extends the scope of protection around an invention.
Despite the dlegedly narrow U.S. research exemption, studies have shown that many inventions
have been ‘invented around’ (see e.g., Harabi, 1995).

Exhaustion of Rights: The exhaugtion of rights refersto the point at which the rights
of the patent holder are terminated. In generd, this occurs at point-of-firgd-sae, for with the
exchange goes an implied right to use the invention as intended. It makes little sense to
purchase, say, a cream separator if the sde does not confer the right actudly to use the device
for the separation of cream.

Severd cavesats need to be added to this generd principle. Firgt, additiond rights or
grants of permisson may be required for use, particularly of more complex process inventions.
Second is the issue of the resde rights of the purchaser, particularly as regards the right to
export to a third country. Most laws are sllent on such ‘gray market’” exports, while TRIPs
Article 6 dso dlows full nationa dscretion on this matter. In generd, permitting internationa
exhaudtion of rights alows arbitrage to keep prices in line transnationaly. Conversdly, not
permitting patent owners to maximize revenues through any price discriminaion encourages a
uniform price policy worldwide, which as a generd matter could raise prices or reduce
availahility for developing countries.

Compulsory Licenses and Antitrust Applications: All patent sysems have a
means of granting a patent license without the consent of the patent owner, a sysiem known as
compulsory licenang. Terms and requirements for these licenses vary congderably across
countries. The U.S,, for example, grants licenses only to the government and only for matters of
national security (Patent Act, Sections 181, 183). In Canada grounds are broader, including
non-nationa use on acommercid scale after three years with no adequate justification given, or
if demand in Canada is not being met to an adequate extent. Under these circumstances, a
compulsory license may be granted (Section 65-66). (In Canada, special conditions apply to
food and pharmaceuticals). Most developing countries have requirements closer to those of
Canada than to those of the U.S, with maximum permitted terms based on the Paris
Convention of 1883 (Article 5).
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TRIPs dlows specific rights to limit the extent of a patent grant, including the option to
provide “limited exceptions’ to the rights conferred by patents (Article 30) and including the
granting of compulsory cross licenses (Article 31). The grounds for granting compulsory
licenses are quite broad. They are limited primarily in procedura terms by the requirement to
negotiate first in good faith with the patent owner, to be evauated on individud merits, to be
non-exclusve and non-assgnable, and to provide for equitable remuneration for the patent
owner. In the case of a cross license for the dependent patent, which cannot be exploited
without infringing the rights of the fird, alicense may be granted when:

(i) the invention cdamed in the second patent shdl involve an important technicd
advance ... (Article 31(1))

Petent revocation must be subject to judicia review (Article 32).

The effects of compulsory licenses are very uncertain. The most recent thorough review
of applications date to the 1970s during a period of quite different attitudes toward technology
transfer (UNCTAD, 1975). They indicated very limited grants of compulsory licenses, which
some have taken as an indication of ther ineffectiveness. Just as plausibly, the mere threat of
the granting of licenses could be curbing much opportunistic behavior, voiding much of the need
for actud license grants.

Compulsory licensng provisons tend to be broader in developing countries than in
indudtrialized countries. This appears to be the case, in part, because smdler economies are
understandably concerned about the economic power of multinationa firms, yet many such
countries lack the legidation and legal processes for administering antitrust law. Thus, they rely
on compulsory licenses to curb some possible applications of excessve market power. The
U.S. is again towards the extreme with a broad body of antitrust legidation, so that it is
indructive to know if any rdief from delays would be forthcoming from that source.

Antitrust issues related to patents can be, and have been, brought under both the
Sherman and Clayton Acts (especidly Section 3). In generd, what has been found illegd isthe
use of patents as a mechaniam for price fixing, or the trestment of a patented product as atying
good. Receiving particular scrutiny is the patent pool — if it can be construed that the pool was
gructured primarily to limit horizonta competition. Similarly, patents may not be used to man+
date retail price maintenance or otherwise impede vertica competition if the intent of the actions
was to limit competition. While the underlying decisions were reached in the context of cases
involving patents, the offense is the conduct of limiting competition, not the existence of patents
per se. Thus the same decisons could gpply to the use of Materid Transfer Agreements
(MTAS) and other contractual arrangements. Indeed, the only decisons which specificdly
require paents in their case development are those which forbid the continuation of royaty
payments following a patent’ s expiration.
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The pogtion of the Department of Justice as regards licenang of intdlectud property
(IP) was codified in 1995 in the Antitrust Divison's Antitrust Guidelines for the Licensing of
Intellectual Property. Those Guidelines recognize “the principle that ‘antitrust concerns may
arise when a licenang arrangement harms competition among entities that would have been
actud or likdy potentiad compstitors in a rdevant market in the absence of the license’” As
research and development (R&D) is a scarce factor, the Guidelines recognize the potentia for
harm from license-based restraints which could reduce competition from related inventive activ-
ity and the integration of complementary research. Nonetheless, recognizing that antitrust appli.
cations in that area are according to the Rule of Reason, a ‘safety zone' has been established,
under which, excluding extraordinary cases, action will not be taken for exclusive licensesif:

(1) license redraints are not of the type typicaly found to be per se violations of
antitrust laws, and

(2) the aggregate market share of the licensor and licensee does not exceed 20
percent of each relevant market affected by the restraint.

As agenerd matter, nonexclusve licensees will rarely result in antitrust action.

Wha of exclusve licenses if utilized within a concentrated market? The Antitrust
Divison defines exclugvity according to its character. There is no presumption of exclusvity
“merely because a party chooses to ded with a single licensee or licensor, or confines his
activitiesto asngle field of use or location, or because only a single licensee has been chosen to
take alicense”

Thus the Guiddines reflect the prevaling view a the Justice Department that verticd
licenses, such as the type considered here, seldom have the capacity to harm competition. Even
when there is evidence of verticd redraints, such as the practice of tying, the terms will be
challenged under the Guiddines only if:

(1) the sdler has market power in the tying good,

(2) the arrangement has an adverse effect on competition in the market for the tied
good, and

(3) the anti-competitive effects are not outweighed by the efficiency justifications.

Ovedl, itisasdifficult to preval with an antitrust action which mandates licensng. For
sure, some antitrust cases have been resolved by requiring licensing,® but in generd if the
argument is for enhancing the public good, the vehicle is compulsory licenses, not antitrust law.

Patent Scope: Formdly, scopeis determined by the patent clams in combination with
novelty. In practice, patent scope is an outcome of patent office practice and negotiations
between the applicant and examiner. Perhaps the most relevant practice for purposes here is
that of placing the burden of proof for the excluson of a clam on the patent office % an
examiner must show within the alowed novelty sources or based on prior grants why a clam
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should be denied. As a result of this practice, early, pathbresking gpplications for a new
technology tend to be quite broad and narrow naturaly as the technology matures. Certainly
this has occurred with agricultura biotechnology patents in such cases as the grant inthe U.S. of
the rights to methods to transform dl soybeans, since rescinded. More generdly though,
optima scope choices, made on an application-by-application bass, effectively determine the
socia baance which defines the patent system.

Merges and Nelson (1990), using a case study method, show that broad grants tend to
limit subsequent innovation. That however begs the issue of whether the initid breadth of grants
was necessary to attract the needed investment. Studies have tended to show that the lottery-
like aamogphere of R&D tends to require the potentid of large payoffs, however smdl the
probability of success might be, as Schumpeter (1950) observed fifty years ago. An important
caveat was noting (not surprisngly) that open, nonrexclusve licenses led to more rapid
technologica advancement than restrictive practices. Often the openness of licensing practices
was a response to governmenta pressure, as is demongtrated in the case of arplane design
during World War 11. More economic theoretical approaches lead to less intuitive results, but
are of sufficient abstraction to limit their gpplication.

Klemperer (1990), for example, considers both patent width (scope) and length factors
under the assumption that consumers prefer variety but differ in their demands and costs of
substituting among products (trested as transport costs). Welfare losses are attributable to two
sources. (@) switching to less preferred products sold at competitive prices, and (b) foregoing
consumption of a dass of products atogether. Klemperer shows that when al consumers have
the same costs of subgtitution, patents should be ‘narrow’ but of infinite duration. Conversdly,
when preferences are strong o that the vaue of consuming the preferred variety is greater than
not consuming that product class dtogether, then patents should be ‘wide but of short duration.
More formdly, as the dadiicity for the cost of subgtituting among goods increases, welfare
losses from subdtitution intensify. In cases where vauation of preferred varieties becomes more
eladtic, the Sgnificance of this second form of welfare |oss becomes more important.

Reciprocal Rights: Patent laws are grictly national, meaning owners have rights only
in countries where patents have been secured. Even regiona systems like the European Patent
Convention operate based on the awarding of a ‘bundle€ of nationd patents compared to a
sngle multinationad one. Hence it is critica for inventors to be able to secure roughly smilar
types of protection in multiple countries, as indicated by the market potentid of each invention.

Nationd laws typically do not make reference to reciprocal rights as those rights are a
key component of the Paris Convention of 1883. Article 2.1 guarantees that nationds of any
country in the Union “enjoy in dl the other countries of the Union the advantages that their
respective laws now grant, or may hereafter grant, to nationds; al without prgjudice....” Inthe
absence of nationa rights, patent systems break down into a series of bilaterd agreements,
creating uncertainty and different sandards for inventors.
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Subsection Conclusions

This section has summarized the multiple checks and balances of patent sysems to
emphasize the careful balance which has emerged over centuries of use. No attempt is made to
demondtrate the balance is optimd, but rather the intent isto use it as abagis for congtructing an
‘effective’ Plant Breeders Rights system.

[11. Congtructing an Effective Sui Generis System
for Plant Varietiesfrom Patent Systems

This section consders firg the trangtion of patent system efficacy requirements to an
effective system for PBR, and then evduates the current acts of UPOV, the Convention for the
Protection of New Varieties of Plants, for compatibility with that congtructed system.

Comparable Requirements for an Effective Sui Generis System

In this subsection, the minima effective patent requirements identified above are gpplied
to condruct an ‘effective’ PBR system.

National Treatment: The nationd trestment issue under PBR is identicdl to that for
patents %1 the thwarting of the home country incentive to restrict protection to nationds, which
in the longer term undermines the system. To be fully effective, PBR must grant full and equa
rights to nonresdents and residents dike.

I dentification of Protectable Subject Matter: The minimd TRIPs statutes require
the definition of protectable subject matter be broad within the context of plant varieties, with
only a few redtrictions dlowed. In this context, the definition of ‘plant variety’ and ‘plant’ are
central, but such definitions lie outside the scope of this paper. Y et some limiter may be needed
to diginguish what within the plant kingdom is protectable by PBR, particularly as PBR has
been applied to varieties of use in agriculture and horticulture, dthough culturd terms are not
used. One gpproach is the patent law digtinction often made between inventions and
discoveries, where inventions require some human effort beyond identification. Another aspect
is the utility/industrid application requirement, limiting protection to those varieties with some
identified application beyond mere existence (see below). However, many important plant
improvements result from discoveries, and it is important that useful discoveries, such as
mutants, are reproduced and made available to growers. In particular, it is notable that the U.S.
Plant Patent Act makes provision for the protection of “cultivated sports, mutants, hybrids and
newly found seedlings’ (Section 161 of the Patent Act of 1952).

Protection Requirements. The patentability requirements identified in Section I1.A
are novelty, inventive step (non-obviousness) and cgpability of indudtrid application (utility), plus
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disclosure.  The novety requirement has direct correspondence with PBR, but the inventive
step/non-obviousness requires somewhat different considerations (see UPOV, 1989). At one
leved, atraditiond process of developing a new variety - cross and select - isaformulated one,
with ingenuity applied in identifying the crosses for further development®. The inventive step
requirement for PBR could be specified by requiring a showing of some unigque contribution,
some digtinctness. That would be sufficient for genera and species for which areference variety
is known, and to which the gpplicant variety could be compared. However, in the case of, say,
a previoudy unknown wild relative, no reference variety would exis. In that case, an input
measure - human effort - would have to be submitted for the standard output measure -
digtinctness.

Indudtrid gpplication/utility & a minimum requires some use for the invention to be
identified in the gpplication, but the use need not be efficient in the sense of being commercidly
viable compared to competing products. For plant varieties capable of being used in agriculture
and horticulture, even indirectly as pure lines for subsequent breeding, the utility is salf-evident.
This is not necessarily so for wild discovered materids, dthough wild relatives, for example,
could contain useful resstance or other beneficid traits. In such cases the identified distinctness
characteridtics of applicant varieties would presumably specify the useful attributes. Thus,
effective PBR requires some specification of utility to prevent the potentia protection of alarge
meass of discovered materids of no known use.

Disclosure likewise serves a somewhat more limited role for PBR compared to patents.
The storehouse of technical knowledge and access components for patents do not strictly apply,
for the generd techniques are widely known and materias can be generated from those pur-
chased on the market. Disclosure aso occurs as soon as varieties are placed on the market, a-
though this does not occur in the case of the inbred parent lines of hybrids which do not become
publicly available. Thus, PBR disclosure is largdy for the purpose of identifying the protected
vaiety, a criticad dement in an operationd system. However, new technologies, like genetic
markers, may have reduced the need to use avisua description for identification purposes.

Rights Granted: Producers of plant varieties as a general matter must have the same
rights to exclude unauthorized use for making, usng, offering for sde, and sdling or importing
for those purposes as do other inventors. And because plant varieties combine attributes of
products and technologies, it is essentid the exclusonary rights extend at least to products
directly produced, such as flowers. Here though the biologica attributes of plants and the
practical considerations of agriculture necessitate additiona considerations.

It is the practice with many open pollinated crops for farmers to retain part of the
harvest @& a seed source for subsequent plantings, something which would generdly be an
infringement under patents. For commercia scale row crop farmers, new seeds are purchased
about every third generation, while a the more subsstence levd the periods would be far
longer. Such reuse of seed is very efficient for farmers as it avoids the handling costs associated
with producing and sdlling seed annudly, and its alowance does avoid the costly task of
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attempting to enforce rights among dispersed customers. Bit farmer-saved seed does limit
breeders revenue. The amount of the loss is debated; industry sources claim large amounts,
but studies in the U.S. indicate the price of seed to be used for more than one crop season is
higher. Stated more formally, seed producers can appropriate part of the value for the stream
of benefits from seeds (Hansen and Knudson, 1996). Thus, the incentive effect of farmer-saved
seed is an empiricad issue by crop, location and type of farmer so that operationdly it seems
appropriate optionaly to dlow farmers the legd right to such use, known as the farmers

privilege. Sde of saved seed, origindly dlowed in the U.S. (PVPA of 1970, Sec. 113), is
ingppropriate however and an unnecessary loss for rights holders.

More ggnificant overdl is the sequentid nature of plant breeding where current
generations of seed stock are used as a basis for subsequent generations. To maintain the
process of improvements requires free access to protected materias as the bass for initid
variation. This right, known as the breeders exemption, combines aspects of the (non
datutory) research exemption in patent law with compulsory licensing privileges.

Inclusion of the breeders exemption removes much of the role for compulsory licenses.
Once a variety is marketed it can be improved and marketed independently, bypassing the
control of the origind rights holder. However, access to a new variety of great public
importance could ill be inhibited () if it were never marketed and (b) for the period required
to improve and market a subgtitute variety. Given these condderations, compulsory licensing
provisions for public needs are still appropriate.

A Constructed ‘ Effective Sui Generis System for Plant Varieties

Based on the preceding discussion, it is possble to condtruct a sui generis sysem for
plant varieties mimicking the TRIPs requirements, as follows:

National and Most-Favored-Nation Treatment: Nationa treatment is centrd, at
minimum for the WTO member dates mod-favored-nation treatment is a less essentid
component.

Protectable Subject Matter and Exclusions. One approach, not attempted here, is
the use of the definition of *plant variety’ to distinguish between protectable and non-protectable
types of plants. Another approach, morein line with an economics-based system, isto separate
discovered materids from those to which human effort and ingenuity have been gpplied - the
discover versus invent issue under patent law (see Reed, 1993). Patent laws, however, do not
define the term ‘invent’, raiSing some interpretation issues, particularly if aword like ‘breeding’
is subdtituted in a sui generis system. Perhaps a comparable approach is to use an operable
definition such as “any form of plant which has been subject to a systemtic effort to enhance
one group of traits relative to another” or plants which have been “bred or discovered and
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developed”. This redtricts protection to the class of plants which has been subject to human
efforts, but not artificialy to any specified species.

Protection Requirements

Novelty: not previoudy known for some specified period. However, unlike inventions
which can be accessed by a written description, plant varieties exist physicaly and only become
avalable when physcd materid is accessed.  Accordingly, novelty should only be lost when
physcd materid of the variety is made fredy available. Thiswill usudly occur when avariety is
commercidized.

Inventive Step/Non-obviousness: as discussed above, the threshold needs to be
changed compared to patents to an operational one of some observable digtinctness when a
reference variety is available and human developmenta effort otherwise,

Industrial Application/Utility.: in mog ingtances the utility will be obvious - a new
soybean variety or rose. But if there is a doubt, a line of commerce could be identified for the
aoplicant variety. Otherwise, the pecified digtinctness characteristics can identify the useful
attributes.

Disclosure: a minimum, the description should clearly identify the protected variety
and its parts for enforcement purposes. The matter of providing for replication is largey
resolved through the alowance of a breeders exemption (see below).

Rights Granted and Limitations: rights granted can be the same as under patents,
induding unauthorized use, offering for sde, and sdlling or importing with the intent of using for
those purposes the product directly obtained, such as seeds or flowers. Limitations can include
the limited restrictions and compulsory licensing provisons as in TRIPs (Articles 30 and 31).
Additiondly, the characteristics of plant varieties and their use necessitate the provision of an
optiond additiona limitation of farmers’ privilege, and a breeders exemption.

IsUPOV ‘Effective ?

In Table 1 a comparison is made between the derived effective PBR system and the
UPQV Acts of 1978 and 1991. The UPOV Acts are sdlected as a basis of comparison for
they are the only existent internationa form of PBR protection, adhered to by 43 countries.’
Areas where there is a substantid difference between the constructed system and UPOV are
discussed further below.
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TABLE 1 Comparisons Between the " Constructed” Sui Generis System and the UPOV 1978 and 1991 Acts

Component

Constructed TRIPs

UPOV 1978

UPOV 1991

National and MFN treatment

Equal rightsfor WTO
members

Nationals of member states (3.1)

Nationals of non-member states on condition of
varietal examination (3.2)

Above applicable on areciprocal basis with states
protecting a genus or species (3.3)

Nationals of contracting parties (4.1)

Protectable subject matter:
Protection All plants subject to May be applied to all genera and species, but Existing members: all genera and species
systematic effort minimum reguirement is 24 within eight years (4) within 5 years (3.1)
New members: al generaand specieswith 10
years (3.2)
Exclusions Ordre public, morality None— except as above None - following phase-in period

and protect environment

Protection Requirements

TRIPs

UPOV 1978

UPOV 1991

Novelty

Must be new

Novelty: for protected genera and species not
sold in territory of member for more than 1 year
and elsewhere more than 4 years (6 for vines and
trees) (6.1(b))

Same (6.1)

Inventive Step Observable differences Distinguishable by one or more important charac- | Clearly distinguishable from any other variety
teristics from any other variety of common of common knowledge (7)
knowledge (6.1)
Utility Must serveindustrial - -
application
Disclosure Describe for Distinguishing characteristic capable of precise
identification purposes recognition and description (6.1); other
description regquirements in application
Uniformity - Sufficiently homogenous (6.1(c)) Sufficiently uniform initsrelevant character-
istics (8)
Stability - Stablein essential characteristics (6.1(d)) Relevant characteristics remain unchanged

after repeated propagation (9)
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RightsGranted

and Limitations: TRIPs UPOV 1978 UPOV 1991
Granted Permission to make, sell, | Permission for production of reproductive Permission required for:
etc. including products materials for marketing or offering or marketing Propagating material: production, sale,
produced directly such material — including ornamental plants or importing, exporting (141(a))
parts (5.1) Harvested material:
including plants and plant parts - as above
(142
Certain products:
made directly as above (14.3)
Limitations Compulsory licenses Restrictions of rights allowed only for public Same (17)

interest with equitable remuneration (9)

Breeders' Exemption Change — add Permission not required for use as source of Permission not required for acts for
variation for creating new varieties or marketing experimental purposes or for breeding other
such varieties (5.3) varieties (15.1)
(optional) Allow for initial varieties which
require permission for commercialization
(14.5)
Farmers Privilege Change—add Implicit in not being covered under rights granted | (optional) Permit farmersto use for
provisionally propagating purposes on own holdings (15.2)

Duration

20 yearsfrom filing date

Min. 15 years from grant, 18 yearsfor vines and
trees (8)

Min. 20 years from grant, 25 yearsfor vines
and trees (19.2)
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National Treatment: The UPOV Acts are consderably more redtrictive in ther
minimum requirements as regards nationa trestment than the Paris Convention requirements,
rasing the issue of whether UPOV is TRIPs-effective. However, dl UPOV member States are
free to grant nationd treatment to States which are not UPOV members, and some do so, e.g.,
the United Kingdom.

Protectable Subject Matter: UPOV 1978 with its minima requirement of 24 species
and genera fdls far short of the TRIPs mandate for a very broad trestment of protectable
subject matter, and appears TRIPs-incompatible. The 1991 Act eases that requirement by
requiring all species and genera be protected, but over a 10-year period.

Inventive Step: The 1978 Act (Article 6.1) requires a variety be distinguishable in
“one or more important characteristics from any other variety of common knowledge’. If the
scope of protectable subject matter is extended to include plant genera and species varieties not
in commercid use, then, a leadt initidly, examiners will have no reference variety with which to
compare. Thismay present some practica congderations, but no fundamental ones. However,
for non-cultivated materids where the dimensions of the population might not even be known,
this means of measuring the inventive sep is not applicable.

Uniformity and Stability: These requirements have no paralel under patent systems
due in part to the different subject matter. There are a least two judtifications for their inclusion
in the UPOV Acts, (8) description and identification, and (b) practicality - uniform and stable
vaidies are generdly more usgful in commercid agriculture.  As to (b), practicdity is a
consderation, but there is no requirement in patent law that a patented invention be competitive
with other products on the market. Indeed, survey reports that only some 15 percent of patents
achieve commercid success underscore that point (Nogues, 1989). Presumably an inventor
would wish to make the product commercidly viable, but it is not the task of the patent
examination process to require it be so. Thus judtification (b) can be regjected.

Regarding (@), uniformity and dtability are important aspects of the disinguishing
characteridics for without them a variety is not distinguishable over time, making a protection
system inoperative. However, those requirements have attracted comment particularly from
those who link the requirements with the uniformity and vulnerability of mgor crops. Recent
work by Olufowote et al. (1997) among others has shown that non-inbred materids display a
wide variation in heterogenety a randomly sdlected dleles, but any materid which has been
sdected, even using less formd techniques (such as might be applied by locad famers in
sdlecting landraces), to be ussful would presumably be stable in its target characteristics, say
dressresgtance. It is presently possible to specify that level of stability in a probabilistic sense,
but only following congderable invesment. In the more distant future, it is conceivable that
marker technology - microsatellite markers give evidence of particular promise - can assst in
the process.
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The UPOV terminology of “sufficiently uniform in its relevant characteristics’ and
“relevant characteristics remain unchanged after repested propagation” (UPOV 1991, Articles
7 and 8) isaufficiently flexible to dlow for changing interpretations. Thusit is possible to protect
a least some landraces under the current systems, but the practical effect will be minima as the
cogts of specifying the variety will be high.

Farmers Privilege: The use of the crop as a seed source for a subsequent season
would be an infringement under patent sysems. The farmers’ privilegeis dlowed (indirectly, by
not being identified as an infringing use) under UPOV 1978, and made optiond under UPOV
1991. Countries have responded differently; the U.S. for example adopted a blanket
authorization for the privilege, while the EU grants the privilege only for smdl fams Larger
operations are required to pay royalties.

International Exhaustion of Rights. PBR systems are dlent as regards inter-
nationd exhaugtion of rights, but the matter has limited practicad importance due to the generd
need to adapt seeds to loca growing conditions and market requirements.

Subsection Conclusions

Exiding PBR systems, as exemplified by the UPOV Acts of 1978 and 1991, pardld
closdly the functioning of patent sysems. Thisis not surprising, for the two systems have smilar
objectives, and the framers of PBR would of course be conscious of the operation of patent
sysems. Nonethdess, there are important differences in the additional exemptions alowed
under PBR in nationd treatment and protectable subject matter and in gpplication of the
sysems. Thusit is to those matters we turn for a find judgment on efficacy, and its economic
definition.

V. But Isthe Constructed System Effective?

In order to make a judgment on whether the congtructed system is indeed effective, it is
necessay to examine its operation in addition to the legd text. That is undertaken here, first by
examining what is known of the breeding investment response to PBR, and then consdering the
adminigrative gpplication of the law in detall.

I nvestment Responses to PBR Legiglation

Being comparatively recent and restricted in geographic scope provides both benefits
and limits for the andysis of the economic effects of legidation. The limitation is thet to date few
studies have been conducted, but for those available there is a better accounting of cause and
effect.



A dealed early study was commissioned by the U.S. Department of Agriculture to
investigate expressed concerns about the possible negative effects of PBR (Butler and Marion,
1985). Regarding the effect on private R& D investments, sgnificant increases in the number of
plant breeding programs were recorded while investments increased most rapidly in the 1967-
70 period, provisondly in anticipation of the passage of the Act in 1970. Expenditures were
(and remain) unevenly distributed across crops with mgor investments directed to soybeans.
That dlocation has been explained as an economic response to relaive profit opportunities
(Foster and Perrin, 1991). Wheat breeding on the other hand remains dominated by the public
sector with little evident effect of PBR (Alston and Venner, 1998).

There has been no sysematic effort to evauate the effects of PBR in Europe or
Canada. But the development of one key Canadian crop, canola, has been documented in
detall. Following 1985 there was a sharp increase in private sector canola development
attributable to severa factors of which “perhaps the most critica factor was the introduction of
intellectud property rights for biologica inventions” (Phillips, 1998).

For developing countries in Latin America, Jaffé and van Wijk (1995) found only
Argentina combined severa years of experience under PBR with effective enforcement. There,
PBR appears to have restrained “companies from reducing or even eiminating their breeding
programs and enabled the reactivation of soybean breeding.” But those effects occurred only
after rights could be effectively enforced. To date, no systematic efforts have been made to
document the effects of PBR on access to materias developed e sewhere, but both Canada and
Chile judtified enacting the legidation in part to enhance that access.

Application of PBR Systems

Scope Issues. The gpplication of any legd/economic system alows for a myriad of
approaches. For the purposes of this paper it is primarily important to distinguish between two,
referred to here as the European (examination) and U.S. (regidtration) systems. In Europe, for
magor crops, commodity committees are empaneled with the responsibility to identify relevant
attributes for protection, and in some cases to establish a minimum datisicd sandard for
meseting that requirement compared to the reference variety. Thus, for example, storability of
onions could be set as a digtinctness criteria with a protectable variety required to show one
percent less sprouting than the reference.  Growout trids are then undertaken to measure
performance in fidd conditions.

The EU operates with a legdly separate regidtration system for row crops known as
Vduein Cultivation and Use (VCU). Under that system, varieties must demonstrate superiority
in economicaly important traits to be placed in the Common Catalog and be digible for sde.
That is, VCU acts as a form of qudity certification. Operationdly, the VCU testing is done
concurrently with digtinctiveness, uniformity and stability (DUS) testing (see Lesser, 1987) and
is operationdly indistinguishable from European PBR systems when effects are eva uated.
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The U.S. system is quite different in that essentialy no variety testing is undertaken, and
further, digtinctness can be established in any dimension, even far from something of practica
vaue, say a flower color shade not detectable by the human eye. As a result, many smilar
competing varieties are available on the market, a Stuation known as ‘ cosmetic breeding’. That
has previoudy led to a reference to the U.S. system as one of registration which protects the
variety name, not the germplasm per se (Lesser, 1986). Canada and Australia operate hybrid
sysems with Europeantype growouts conducted by the applicant under government
supervison.

From this perspective, it is possible the scope of coverage in the U.S. is too limited,
potentidly not ‘effective’ Stated more formdly, farmers subgtitution functions among closely
related varieties can be expected to be highly dadtic asthey share smilar objective functions for
vaieties, and comparative performance information is available  Under those conditions,
owners of rights will price competitively to minimize lost sdes. With limited profits, protection
must be of long duration to dlow the recovery of the R&D investment. However, variety lifeis
typicaly more limited by naturd factors such as increasing susceptibility to insects and diseases
co-evolving with the varieties than by gatutory limits. Indeed, the commercid life of avariety in
the U.S. has been placed a seven years, but is declining due to competition. Thus we can
tentatively conclude U.S. protection istoo limited to be effective.

Partid corroborative information comes from complaints of breeders, efforts to find
dterndive protection mechanisms, including utility patents for varieties, and projections of low
estimated vaues for certificates of plant variety protection (PVP). For soybeans sold in New
York State, the estimated return for a certificate of plant variety protection was 2.3 percent of
the variety vaue (as contrasted with the large portion of the seed price which reflects the crop
vaue). While the percentage may seem large, the vaue per bag of seed amounted to only $.32.
That analys's needs to be replicated in other areas and times, but is suggestive of the low vaue
of PVPin the United States.

However, this gpproach aso raises socid cods by ddaying the introduction of more
efficient technology. As an dterndive, it is possble sdectively to increase the scope of
protection for more sgnificant contributions. That god was effectively accomplished with the
digtinction between ‘initid’ and ‘derived’ varigtiesin the 1991 UPOV Act, dthough for different
reasons. Article 14(5) dlows for the permission of the breeder to be required for a variety
which is “essentidly derived from [a] protected variety, where the protected variety is not itsalf
an esentidly derived variety.” A variety is essentidly derived when “it is predominately derived
from aninitid variety, or from avariety that isitsdf predominately derived from theinitid variety,
while retaining the expresson of the essentid characterigics” Essentidly derived varieties may
be obtained in a number of identified ways, including “transformation by genetic engineering.”
And that is, of course, a principa objective of the new gpproach ¥ preventing agbiotech
companies from usurping a variety by insarting genes into it, while having no respongihility to the
breeder.
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Operationdly, ‘essentidly derived’ behaves as a limit to the breeders exemption, itself
a form of research exemption. Article 15.1(iii) adlows the use of a protected variety for the
“purpose of breeding another variety”; but when the resultant new variety is derived, permisson
of the owner of the initid variety is required for commercidizaion. Rights are non-pyramiding;
that is if A isan initid variety and B is derived from it and C from B, owners of both B and C
vaieties must have the permission of variety A’s owner before commercidization.

Clearly, this process will prevent biotech firms from gppropriating protected varieties, as
is intended. The effects of this gpproach are not known; | am unaware of any cases having
been brought to date. In most countries, the owner of an initia variety must assert his’her rights
by suing the derived variety’s owner for infringement. Thisis how patent rights are enforced. It
means that until court chalenges have been made, the scope of protection granted to initid
vaietieswill be undear.

Initid variety legidation can however have additiond effects. Consder, for example, a
case in which annud varietd improvement is at the rate of one percent annudly, while a three
percent improvement is needed to qudify as an initid variety. All benefits go to the owner of
initid varieties. Producers of essentidly derived varieties act as royaty collectors for the owner
of theinitid variety. The initid owners (under competitive conditions) receive only the vaue of
their contribution, and then only until it is superseded by an improved one. What to do? Why
not dday the rdease of a new vaiety until it qudifies as an initid one, in our example
withholding release for three generations? That approach would have the socid cost of delaying
access to improved technologies.

Farmers Exemption: Another aspect of PBR legidation which makesit weeker than
comparable patent protection is the alowance of the right to hold back harvested materia for
use as a seed source, that is, the famers privilege. Here reference is made only to open
pollinated materids, for the use of asexudly propagating materids like tree cuttings would
clearly obviate any profit potentia for breeders, while first generation hybrids (which do not
reproduce true to form) cannot be economically used as a seed source. The 1978 UPOV Act
dlows a universd farmers privilege - indirectly by not dassfying such use as an infringement
(see Section 111.B(€)). The 1991 Act (Article 15.2), however, makes the farmers exemption
optiond at the nationd level. The U.S. has decided to alow a full Farmers Exemption, while
the EU requiresthat large farms pay aroyalty.

Breeders have long and understandably complained that the exemption significantly
reduces their sales and profits. The latter point is vaid; row crop seedsin the U.S. are replaced
only every third year as saved seed becomes contaminated while new seed has the benefit of
additiond breeding work. Smdl seeds like dfdfa and vegetables are typicdly purchased
annudly due to handling difficulties. But are breeders profits reduced as a result of the use of
the privilege? Hansen and Knudson (1996) argue, not by much. They use a fidd-level modd
for U.S. soybean production to show that seed companies can indirectly appropriate rents by
charging asufficiently high price for the parent seed.



Higher seed prices which dlow breeders to capture multi-year profits, however, have
an indirect societal effect. Knudson and Hansen (1991) show that U.S. farmers sometimes
under-invest in new seed, suffering ayield and profit loss as a consequence. Consdering seed
sources in a regiond production mode for whedt, the authors show that lower quantities of
purchased seed led on average to an eleven percent yield loss. As the proportion of purchased
seed varied according to the crop price, it seems likely that farmers were responding to cash
flow rather than profitability factors. Rasng seed prices would exacerbate this matter,
particularly under current low crop prices, while disdlowing farmer seed saving could enhance
production efficiency and profitability. 1f indeed seed companies are appropriating most of the
net new seed value anyway, then cogtsto farmers would rise only in respect to the costs of new
seed digribution compared to on farm handling and conditioning costs, plus those for
enforcement. Y et enforcement would be smplified if seed saving were banned for then farmers
would have some documentable seed source annudly. Data on the net cost difference,
however, are not available & thistime.

The EU practice of requiring owners of large farms to pay royaties on saved seed isan
intriguing aternative podtion, but one which begs nore economic andyss. Presumably, the
underlying concept is that large farms are more profitable and can afford to pay the roydties.
This may be broadly true, as scale economies in production do exist. In generd, however, U.S.
experiences with basing policy on fam sze consderations have been problematic, for
ownership-of-record can be and is adjusted for cost purposes. Moreover, the prior verson of
U.S. PBR legidation alowed limited farm seed sales, not to exceed 50 percent of farm sdes
(PVPA of 1980, Section 113). That limitation proved unworkable as the practical definition of
what condtituted ‘farm sdles for this purpose could not be specified effectively, and it was
dropped in 1994 when the U.S. adopted the 1991 Act of UPOV. Conversely, the policy may
focus on the higher efficiency of collecting roydties from large versus amdl fams.  In ather
case, and depending on what roydty is charged, the practice of under-vesting in new seed
would be reduced.

Subsection Conclusions

Seemingly, the European gpproach provides broader protection than is extended in the
U.S,, but both are socidly inefficient. The one potentialy provides a socidly non-optimal broad
protection, but the degree of protection likely necessary to attract investment, while the other
provides narrow and short-term protection, probably too little overdl for the optimd level of
breeding investment. That certainly seems to have applied to wheat breeding.

The UPOV system provisons dlowing for varietd dependency ded effectively with a
target ¥ preventing biotech firms from gppropriating varieties through genetic engineering.
Under the dependency approach, those firms must seek the permission of the variety owner for
commercidization. However, excduding the condderation of biotech, if the non-dependency
threshold is st too low, firms will have the incentive to avoid dependent status by withholding



multiple generations from sde.  This would be a socid loss. Better then that the bar be st
reldively high.

Evidence indicates that farmers’ privilege does not substantialy reduce breeders profits
for open pollinated seed, and thus no redtrictions are needed. However, requiring annud
royaty payments for large farms, as is being practiced in the EU, will reduce the inefficient
custom of replacing seeds infrequently.  Placing the requirement on al farm szes reduces the
wadteful incentive to accommodate the legd stipulation of afarm sze to avoid the payment.

V. Conclusons

It isreatively easy to derive a PBR system based on centuries of experience with patent
systems. The public/private benefit balance, which characterizes IP, is well served by the long
hisory of such a derived systlem. Indeed, it appears that UPOV, the internationd PBR
convention, has accommodated inditutiona and biologica differences between products.
Reference is made in particular to the Breeders Exemption (the right to use protected seed in
breeding programs) and Farmers Privilege (the right to use the harvest materid as a seed
source).

In the past, PBR systems have functioned well in increasing invesment in plant breeding
activities, particularly from the private sector. That is a highly important consequence in an era
of worldwide reductions in public investment in agricultura research. It dso is a necessary
component of the TRIPs requirement for an “effective sui generis sysem.” But the system
should be efficient in terms of the public/private tradeoff as well. Globdly, an IP tradeoff is
inefficient due to wdfare losses of delayed digtribution of new varieties with a non-zero price.
Locdly, there are some possible improved efficiency tradeoffs. That is, PBR systems can be
and are gpplied in multiple ways, with distinct efficacy and efficiency effects.

What can be said about ways to enhance the efficiency of PBR?

Situation: The U.S. regidration gpproach with current distinctness requirements
seemingly leads to quite weak protection, potentially too week to be effective, to judge from
firm efforts to find aternative mechanisms. Conversdly, the European mode alows far stronger
protection, but is cogtly in adminigtration and delays.

Enhancement: Perhaps an efficient hybrid would be the U.S. registration process with
higher distinctness standards, but not limited to few varietal dimensons as is the case under the
EU varietd committee sysems.

Situation: The UPOV dependency provisons (depending on how implemented)
provide incentives for delaying the rlease of new varigties, which isinefficient.



Enhancement: Setting high criteria for initid varieties would minimize thet effect, for
firms could not reasonably expect to withhold market release for severa generaions with the
expectation of qudifying as an initid variety (and with the potentid to earn rather than pay
roydties).

Situation: The limited available research on the breeders cost of farmers privilegeis
convincing in that there is little need to redtrict the privilege to provide greater royaty payments
for breeders. Conversdy, research shows that farmers sometimes under-invest in new seed
purchases, leading to lost production potentid. The two aspects are linked, for pricing varieties
in a way which gppropriates the roydty vaue for multiple years provides producers with an
incentive to delay seed replacement.

Enhancement: Redtricting the farmers privilege under those circumstances - that is,
requiring annual seed replacement - could actualy improve agricultura productivity with little
codt effect if previous research is substantiated by subsequent research.

Endnotes

'Professor, Dept. Agricultural, Resource and Manageriad Economics, Cornell Univer-
gty. Partsof this paper areincluded in Lesser (1999).

*The least-developed countries are alowed an additional Sx years (until Jan. 1, 2006)
to comply with this requirement.

®But see, for example, UPOV 1991, Article 1.

“See eg., Machlup (1958). TRIPs specifies its objectives to be a contribution "to the
promation of technologicad innovation and to the transfer and dissemination of technology™
(Article 7).

*Thus, the mgjority of consent decrees that involve patent-antitrust issues arise in the
context of proposed mergers and acquisitions, rather than in the context of predatory behavior
or per seillegd actions” (Khan, 1998, p. 25)

®Conceptudly, there is no distinction from the production of traditiona varieties in
farmers fields except the process is less systemized, but astute selection remains the key aspect
for success (see e.g., Eyzaguirre and Iwanaga, 1996).

"Membership information is available from the UPOV web page, Www.upov.int.
Countries which are signatories to the 1978 or earlier Acts are not required to adopt the 1991
text, but for othersthe 1991 Act is the only one currently open for new members.
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