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['NNOVATT VE WORK | N AGRI.OULTURAL, Bl OTECHNOLOGY::
A PRELI M NARY' | NQU RY"

by

Mal gor zat a. Korzycka

| nt r oduct.i on

And,. he gave It for his opinion; that whoever could nake two
ears of corn, or two blades of grass to grow upon a spot of
ground. where only- one grew before; woul d deserve: better: of’
nmanki nd, and do nore essential service to his country, than
the whol e race of politicians put together.
-+ Jonat han. Swi ft, A \Voyage: to Brobdingnag, Qilliver"s
Travel s

The tine is a quarter tomdnight.. .. . Produce nore food,
yes — by all means. But..let us never kid oursel ves that
this is the whol e answer
- Dr. Norman Borlaug, w nner of the 1970 Nobel Peace
Prize :

Dr. Nornan Borlaug, plant breeder and geneticist, was awarded the
Nobel Peace Prize in 1970 for his achievenents in fighting worl.d
hunger by breeding new varieties of plants. He is often called the
father of the Geen Revolution. He expressed these words of caution:
"The green revolution can't solve all the social problens which
al ready existed before" (Johnson, 1972).

Any type of work that invokes a new idea requires, despite
know edge, a belief inits enduring nerit. To clarify this thought,
let ne refer to Tielhard de Chardi n who discusses in The Phenonengn of

Man an approach to human di scovery and research work in the fol Low ng
wor ds: ' :

Scientifically we can envisage an alnost indefinite

i nproverrent in the human organi smand human society. But. as
soon as we try to put our dreans into practice, we realise
that the problemrenains indeternmnate or even insol uble

unl ess, with sone partially super-rational intuition, we
admt the convergent properties of the world we bel ong to.
Hence belief inunity (Tiel hard de Chardin, 1975: 284).
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Comi ng back to Boriaug's work, the idea of moving breeding;
mat eri al . t hrough. di fferent: ecol ogi cal . envi ronnent s: wast contrary- t
conventional . i deas: about: pl ant: breedi ng.* Boriaug; recall.s: one
i nci dent: when. hi si unort hodox: met hods: cane: under: fires;

" was: sowi ng, the nursery when. |. was visited by a very

em nent: and. dear: prof essor- of ' genetics: and. pl ant. breedi ng.,
|. descri bed how we, were, novi ng; pl ants; back and forth in
alternative generatjons., He said, 'Young man.—you. didn''t.
absorb, the first, principles: of ' plant: breeding;. You. are

al ternately: taking: one. step forward and. one backward,,'
Wel I, not knowi ng better and believing in the approach, we
continued and, | believe the results justified our: beljefs
(Bord aug,, 1973::93):,

The power of the emerging genetic technol ogi es, however, depends
upon their: proper- use wthin the context. of® sound plant: breeding
strategi es. and enphasi zes. the: central. strategic role of the opdern
pl ant. br eeder-,

Mbder n. bi ol ogi cal . sci ence: seens: to permt. us: to look at plants iLn
a new way, so that we can ask: "How do plants grow?" instead of "How
to grow plants.”™ Wthin the last. generation we began t.o flocus on
various plant organs and tissues and, nore recently, on cellular and
nol ecul ar' appr oaches..

In reference to agricultural productivity, the physical. biomass
produced by hectare is not. a key goal. A definition of productivity
should. relate to the net. incone of farners and the use of nodern
science to reduce the cost. of producing food,. nost notably by
genetically different. capital intensive. inputs,, such as chenicals
(Padwa,. 1983).

Three basic directions. in agricultural biotechnology can be
di stingui shed. as: fol | ows.:.

‘1. To change (increase) the yield of crops.. This was, for:
exanpl e, Borlaug's approach in breeding new varieties of
agricultural plants for- higher-yields. This usually
requires high production costs because of higher- usage of
fertilizers, water, etc. Recalling some failures of the
green revol ution, we have to remenber that a successful
usage of some new varieties of plants depends critically
on a sufficient supply In production factors and these
factors may not be available to many Third World farners.
The real possibility of using newvarieties of plants is
also closely linked with the soci oecononic structure and
infrastructure of agriculture in these countries.

1 Borlaug's struggle to implement his unorthodox approach is told

in Lennard Bickel's biography, Facing Starvation: HNorman Borlaug and
the Fight Against Hunger (New York: Readers Digest Press, 1974).
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2. To lower production costs, for exanple, by l|owering the:
usage: of nitragen, fertilizers; by abtaini ng new vari eties
of' plants: that. can absorb nitrogen fromthe: air:, Thi s
di recti on can. be: nuch. nore: benefi ci al . for Third \Wrl.d
countri es: where production, costs: are; one: of’ the bharriers:
i n. devel opnent..

3.. To change the conposition. of  the: agricul tural_ plant:is: to
change. the proportion, of’ its chem.cal. conpasition in.
rel ation. to the: purposes: a. certain.pkant : serves;, for:
exanpl e, corn for fodder versus human consunption. This:
type of an approach wl.l nostly depend on. prograns: and
needs: of‘ particul ar- nati onal = econom_es.,

Al three directions: need special. institutional_ arrangenents.. To
enfiorce these directions, special institutional arrangenents: are:
needed. whi ch. refi ect the soci oeconanic. demands: and. capabilities: of’
each country.,

Gene, Banks:

Until the md-nineteenth century, when it was realized that.
i mportant. progress: coul d. be: made: t hrough. sel ection,, our: ancestors had
devel oped over -many thousands of - years primtive cultivators of crops..
These primtive.cultivators were adapted to their environgents and to
the cultural and economc conditions.. Wen crossbreedi.ng started
earlier inthis century, this led to a vast increase in the genetic
diversity available for- use by breeders. A Russian scientists N_colai.
Vavil ov, made breeders begin to realize the value of diverse nmaterial
and to use material fromthese vast reservoirs,, or gene pools, which
were available in the so-called centers of diversity. )

The problemfacing us today is that ever since Vavilov's warnings
about the value of these reservoirs, or gene pools, they are being
depl eted as devel opi ng countries selectively breed for sone
characteristics which facilitate economc devel opment. but elimnate
other characteristics which may give rise to still other potentials.
The vast majority of these centers of diversity are in the
| ess-devel oped countries. It is only reasonable that these countries
shoul d begin agricultural devel opment and, therefore, use the new
cultivars produced by the breeders. These cultivars have higher. and
more uniformyields —often with better quality including certain
nutritional attributes. Nonetheless, the introduction of highly
selected cultivars into these areas runs the risk of phasing out nany
di verse genetic strains.

On the other hand, nodern techniques in genetic engi.neering also
enrich genetic resources. This nmeans that the genetic reservoirs can
be enlarged, but it does not nean that they w |l necessarily be
available to the farnmers. Wiether farners can obtain newor old
cultivars depends on institutional organization in the agricultural
econony and breedi ng research organi zations, as well as the very
conpl ex narket in the seed industry. )
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Todays, manyr gene collliectiions; are hel di by | arge: research centerss,
suchy ass the very: l.arge: col lectiom of: rice breeding: st.ockss hel di hyr the:
Imternational . R ce: Researchilnstitute;, Nevertheless:, there is; a

danger: that: thes genetic: st:ock: | s; bei ng; erodedi at: airapidirates, Mgch

of: they genetic.material_is;, in facts available only In the more remote
areas; of: the | ess- devel opedi countries;,

J. T. WIllianms (1981) has observed that in the early 1970s, in
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costs are high, etc., some of the sanples, that have been collected In,
the 1980s, cost on the order of four hundred dollars each; and these
costs are escalating at an Increasing rate. Hence, people are

begi nnj ng; to, realize; that: germ pl asmis; val uabl es, probably: for. the
wrong; reason;; by recqgni zi ng their. nonetary. val ue rather- than their:

sanpl ., I'n countries; where, communj cation;is;difficult; where energy:

Ther e, are: two, majjor- principles: concerning; the collectilon of:
genetic: material. defined by the Food and Agricultural. O.ganizatiqn
(FA®y, ne is that when material. Ls collected Lo a cQunily:, a
subsanple is left in that country for national use. Secondly, there
is the principle that: the availability of: the genetic materials sball.
be guaranteed to all bona fide workers.,

Ve, have: recogni zed, that_ genetic. material_ |s; Qbviously a conupn
pool resource, where exclusion is infeaslble and jointness of use is
highly subtractible (V. Ostromand E. OCstrom 1978). However, in sone
cases: where: aspects; of ' national_ econoniess are: Involved,, soue
restrictions occur with the use of wild and primtive material. For:

I nstance,, the governpent. of: Ethiopia has banned the export of coltee
germ pl asm so: cof fee: beans: can be considered as a regulated commao
pool resource there.,

Sone. extr-eme: opinions: on genetic naintenance and uniforwiy have
to be noted., These are expressed by-Bennett. (1979): and. Mboney  (1979):.
Bot:h. of " them have: argued that. rights to plant variety lead tq a

destruction of the Vavilov centers: and an erosion of genetic nmteria

that. the consequence of  this will be control over germ plasm by
mul tinational conpanies. and the dependence by Third Veorld countries on
such firms for- the provision of conplenentary variety and Lnput

encourage genetic unifornmity, with the |
crop failures.

! conpl enentaly Y
endowrents.  Mooney has suggested that: rights to plant variety
ng-t

Sone_Renmar ks _on Hew Technol ogies in Genetic Engineering

The notion of Inproving quantity and quality as well. as promoting
stability and resistance against the elenents and disease .n plants -——
agricultural and ornamental — through the utilisatiqo of breeding
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techni ques has |ong been known to nan. Fornerly, man selected from
anmong the different species over a long period of time (breeding via
sel ection). Since the eighteenth century, systematic breedi ng has
been devel oped on an ever increasing scale. Present day technol ogy
consists prinmarily of four nethods of breedings (1) selection, (2)
combi nation, (3) hybridization, and (4) nutation

The science that fornms the franmework upon which genetic
engi neering technologies are built is mainly based in cellular and
nol ecul ar biology. It is not linmted to nolecular biology. Advances
in both areas are now proceeding at a very rapid pace, and, in
conbi nati on, are achieving a nore fundanmental understanding of plant
genetics, biochenistry, and physiol ogy.

In the field of plant cellular biology, perhaps no other single
devel opnent generated nore research activity than the ability to
culture plant cells and tissues in vitro. Since the early experinments
with carrots and tobacco, a large body of know edge has been conpil ed
that denonstrates the use and value of cell and tissue culture
technology for: (1) invitro cloning of plant genotypes; (2) nutation
and selection for the generation of new genotypes; (3) protoplast
i solation, fusion, and culture to achieve asexual hybridization
bet ween sexual ly inconpatible genotypes; (4) generation of new genetic
variability via spontaneous somatic cell variation; (5) establishment
of host cells for genetic transformati on by exogenous DNA; (6)
generation of haploids and di hapl oids via one another or pollen
culture; (7) production of secondary nmetabolites .in vitro; and (8)
many basic studies in plant biochem stry and physiology.2 These are
the met hods of genetic nodification that have obvious near-term
applications in plant breeding. The techniques in nolecul ar biol ogy
are nore precise. They are based in large part on recent devel opnents
in reconbi nant DNA technol ogy, conprise nol ecul ar techniques to
identify and purify genes fromone organism and thus are prepared for
transfer to another organismwhich is then transfornmed with isolated
genes. This ability to mani pul ate DNA was made possible by the
di scovery of several classes of enzymes, perhaps the nost usefu
being the restriction endonucl eases, which have the ability to cut
doubl e-stranded DNA at particul ar nucl eoti de sequences, resulting in a
series of well-defined pieces which have sticky ends. These pieces of
DNA, perhaps containing a gene of interest, can be covalently Iinked
in the presence of the enzyme DNA |ligase with other DNA nol ecul es
containing simlar sticky ends. Using these or other enzynol ogica
tool s, such as DNA pol ynmerase and reverse transcriptase, it is
possible to construct, or engineer if you wish, vectors in the form of
pl asni ds containing specific genes. These vectors are used to
transfer the genes to a host cell which, for this presentation, would
be a plant cell in culture or perhaps a protoplast.

2 For a detailed discussion on this issue see Robert H Law ence,
Jr. (1983).
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Oh a practical level, however, nolecular techniques have led to
the ability to transfer- specific, genes: fromaone organi_smta. another:,
Transformation. of: plant: cel|s: by insertion. of: foreign. genes: i.s still.
in the "nodel systemi’ stage. For- broad application to crop plants,
several inpartant. areas; of research nust be devel oped (Law ence,,
1983)..,

| npact: of the Reward System on. Aaricul tural Research.

Arong. many- probl ens in nmodern plant breedi ng, one of the key
questions: is the reward systemin agricultural_research.. |1 can he a
barrier-to or a stimlator- of innovation. Let: ne exenplify that.
probl em by show ng sone: of the aspects of the research work in
agriculture in the Third Wrld, especially because of the nany
weaknesses. that. occur- there..

(he explanation as. to why research institutions in the Third
VWrid have been ineffective in producing inproved agricul tural
technol ogy- is that. research workers have tended to concentrate on the
nore theoretical research problens rather than working to solLve
producti on probl ens: confronting, farnmers.. Mst. research workers in the
Third Wrld wth advanced degrees received. their academ.c. training at
foreign universities, prinmarily in the United States and Europe.. MNany
of these research workers may have been influenced (saocialized) hy the
"publish or perish" reward systemthat is common to lLarge,
research-oriented colleges of agriculture in the United Sates.
(Snansea, 1975). '

In the Uhited States, research concerned wth generating
know edge (science) is prinarily carried on within the public sector
(universities), whereas rmuch of the applied research with
technol ogi cal applications is carried out in the private sector
(industry), as well as in agricultural experinent stations affiliated
with state universities. Wile research workers who conduct
t echnol ogi cal applications have much | ess opportunity to publish in
scientific journals and to gain professional recognition fromtheir
col | eagues, salary schedules in the private industry have
traditional |y been higher than in public research institutions. Thus,
in the overall agricultural research systemof the Uhited States,
there is, to sonme extent, a trade-off between scientific and econom c
rewar ds. '

In the Third Wrld, nost of the national agricultural research
capability is located within the public sector, generally within a
mnistry of agriculture,, university, or a research institute operated
as a parastatal organization. Agricultural research workers receive
salaries according to the bureaucratic procedures and criteria
followed by parastate research institutions, not according to economc
returns derived fromresearch productivity. Therefore, there is
little potential within the research institution itself for inducing
research workers (through econonmic rewards) to pursue career patterns
oriented toward nore applied, technol ogical research objectives.
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The spirit of cooperation is frequently m ssing fromnational.
research institutions.. Scientists may tend to think in terns: of
achi eving personal rather-than institutional credit.. To devel op
i nproved agricul tural. technol ogi es: requi res consi derable
interdisciplinary cooperation; but. in this case, the credit. accrues to
the research team not to the individual. |If this credit for the
achi everrent. of research teans. i s usurped by the research director; or
the team | eader rather, than being shared by the teamnenbers,,
i ndi vi dual research workers will not be encouraged to work together on
future endeavors (Swanson,. 1975: 37-38). The problemthen arises as
how to strengthen the research centers in the Third Wrld. Real
capacities for- research using new technol ogies exist only in a few
Third World countries, like Egypt, India, Philippines, and Thailand..
A state nonopoly in the breeding research area |eads to government al
control. over- seed prices..

The latter is one of the inportant problens in Poland, where nost
of the research work in agriculture is going on wthin teams working,
and at the same time, in large organisational structures. Qly
so-call ed socialized units organi zed as collective instrumentalities
have enough financial resources to undertake a breeding research on a
large scale. Private producers would rather deal with |ess. noney,
organi zation, and efforts consuned in breeding work, e.g., fruits,
flowers, and vegetables. The nain newgrain crop varieties are bred
by the state enployees at universities and in state enterprises. A
systemof financial rewards for researchers, a so-called prenium
system is not satisfactory as an incentive systemto reward
i ndi vidual needs and aspirations. Sometines it can even be
problenatical as to who is really the devel oper of a newvariety
because so many individuals are involved in the whol e breedi ng
pr ocess.

Pat ent Prot ection

A newvariety of plant can be protected by patent or a special
property right, which is simlar to patent in legal construction.
Provisions for the granting of property rights for devel opi ng new
pl ant varieties have been established in the foll ow ng countries:
Argentina, Austria, Belgium Chile, the Dermocratic Republic of
Gernmany, Dennark, Ireland, Finland, France, Hungary, the Federal
Republ i c of Germany, Israel, Italy, Japan, the Netherlands, New
Zeal and, Pol and, Romania, South Africa, Spain, Sweden, Switzerland,
the UK, the USA, and the USSR

Alegal definition of patent, whichwe can find in a |aw
dictionary, is the granting of a right to one who nakes an invention
to exclude others fromthe maki ng, using, or selling of an invention
during a specified tine; it constitutes a |egitinate nmonopoly.

The first patent rights were granted in Venice in 1474 to
establish an reward for innovation. Providing an inventor with
excl usi ve ownership and control over the invention created
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opportunities to recover: the costs: invested in innovative efforts: and
to profit fromthe innovation..

Patent rights are obviously an artifactual hunan institution to
reward a particular social and econonmcal role.. The reason we do
recogni ze special. property rights. to innovative types of work. are. the
fol I ow ng:: :

. Individuals are assurmed to be the primary source of
i nnovat i ons:
« Anindividual is rewarded for invention:

© Areward via the patenting process encourages further
i nnovati veness; and

* An individual should be conpensated for publicly
recogni zing their innovative work by extendi ng excl usive
rights to benefit froman innovation for a limted period
of tine.

Gten it seens that patent protection is in conflict with the
conditions necessary for- the efficient functioning of' a conpetitive
market. Patents nay be barriers to narket entry, or they may inpede
the flow of information and the nobility of factors. of production.
Eval uation of the patenting systemis essentially a benefit-cost
anal ysis.. The benefits that flowto society nmust be wei ghed agai nst
the costs of creating statutory nonopolies.. Costs include nonopol y
rents and narket inefficiencies which acconpany them the possibility
that resources may be msallocated to activities which are unnecessary
or duplicative, and externality or third-person effects which nay be
over | ooked.

It also has to be said that a patent systemis likely to be nost
useful in inducing innovation in those situations where imtation |ags
are short, innovative rivalry is not presents or where potenti al
profits frominnovations are small relative to the costs of
innovation. Turning to the cost side of the patent process, one of
the major costs to society is the ability of patent owners to extract
nmonopoly rents. This is particularly true when the invention or
i nnovation is conceptual ly new and there are no substitutes. In a
perfectly conpetitive industry, there are few incentives to invest in
research and devel opnent without a patent system

But we al so have to renenber that innovations do not always
achi eve easy recognition A good exanple of this is C F. Carlson,
the innovator of xerography, who offered his innovation to nore than
20 firns between 1939 and 1944. He net "an enthusiastic |ack of
i nterest" everywhere.

A specific situation in innovative type of work exists in the
socialist countries. Because of nationalisation of the basic neans of.
production,, the majority of innovators are enployed in the state-owed
entities (enterprises, universities, researchinstitutes, etc.).
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There, patent: rights usually accrue to the enplLoyer: (st:at.e~quned
entity), and the innovator gets only a special. certificate andl
nonet ary: rewardi,

Cener al . I'nform
of ' Hew Vari etjes: of ' B

I woul d like to show sone of tha conplex problLens of innovative
work; and: its; | egal . regul atj on:as: well. as: its; institutiQnal structure,
taki ng, as; an exanpl e the pratection of new varieties: of plants.,

varietjes of: plants in the United States: Registration of: varieties
under- the. Pl ant: Variety-Protection Act: (PVPA) 4, 1970, which provides
patent -1 ke. protection. to plant. breeders; who devel oped or discovered
distinctly new plant varieties which are reproduced by seed, is based,
on the international criteria set: forth, by the Uiiaon, for the

This is the basic informgtion about: the protection of: new

»» novelty (distinctivness) —able: t.o be distinguished from
all. the speci es;;

. uni formty — does: nat. exhibit: significant variation
bet ween. indivi dual s. of ' the: variety;, and

. stability —reproduces. reliably- across geperations.

The certificate of protections issued hy the Plant Varieties
Protection Ofice of USDA gives plant breeders: (1) the exclusive
right. to sell. or advertise and to license other- persons to sell  plants
of the registered new variety and/or. the reproductive material_of
those plants and (2) the right to levy and callect royalties from
persons selling or using newvarieties registered under the Act..

I'n other words, this protection grants the breeder or his successors
the right to exclude fromsellings offering for sale, rep

Lepr.
i nporting/exporting, or using the variety in the productio
hybrid or- different variety (US. Congress, 1970)..

3 The International Union for. the Protection of New Varieties of
Pants (UPOV) is a little known intergovernmmental organi zation from
European initiatives. Its basic¢c document is the Lpternational
Gonvention for the Protection of New Varieties of Plants, signed Lo
Paris on Decenber 2, 1961. The purpose of UPOV is to protect the
breeders of new plant varieties, giving them patent-l_ike protection hy
establishing an international legal regine. The main obligations faqr
menber states under the UPOY convention are tQ mai_ntain or introduce a
plant breeders rights systemand to grant. plant. hreeders'- rights .in
the formof patents, or of special certificates which are equally
valid in each nenber state. o
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The nature of the above-nentioned exclusive: right. can be better:
expressed. by poi nting out: what.wi ||. be an infringenent: of’' pl ant.
vari ety protection,. ass fol | ows::

1. Sell. the novel variety;, offer-it, or expose it.for sale,
deliver-it, shiplIt, consignit, exchange it, or solicit.
an offeer to buy It,. or any other- transfer of title: or:
possession of it

2. Inport. the novel variety into;, or-export:it. from. the
Unjted States;,

3. Sexually multiply the novel variety-asi a step in
marketing; (for- grow ng, purposes) the variety;

4.. e the novel variety in producing (as distinguished from
devel opi ng) a hybrid or different variety therefrom

5. UWse seed whi ch has been narked "propagat.ion prohibited”
or- "progeny thereof" to propagate the novel_ variety;

6. D spense the novel variety to another- In a formwhich can
be propagated, w thout notice as to being a protected
vari ety under- which it was received;

7. Performany of the foregoing acts. even in instances in
whi ch the novel variety is multiplied other than
sexual |y, except in pursuance of a valid United States
pl ant. pat ent,. or

8. Instigate or actively Induce performance of any of the
foregoi ng acts: (U S.. Congress, 1970):.

The follow ng acts are specifically deened not to be
I nfringerent s:

1. The use and reproduction of a protected variety for plant
breeding or other bona fide research (U S. Congress,
1970);

2. The saving of seed produced from seed abtained, or
descended from seed obtained, by authority of the owner
of the variety for seeding purposes and the use on the
individual's farm or for sale (US. Congress, 1970);

3. Abona fide sale for seed used far other than
reproductive purposes, nade in channels usually used for.
such ot her purposes, produced on a farmeither from seed
obtai ned by authority of the owner for seeding purposes
or fromseed produced by the assent of such farm from
seed obtained by authority of the owner for seeding
purposes (U S Qongress, 1970). In the event that there
Is an infringenment of plant variety protection, the owner
of the plant variety may seek danages by way of a civil
action infringerent.
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Enforcenent of PVPA is the sole responsibility of the plant:
breeder through civil law The government has no responsibility for:
enforcenent; of : t he, program, Legal_ protection extends; for: 18 yearss,
If it is determined, at any tine during the 18-year period of?
pr of ecti on,, that: the vari et yr i_s; needed| by» the: public:, USDA has; the:

authorityrtoy, decl arey it: open t:0, use andi makes |t avai_l.abl e to the
public. In Section 44 of the Plant Variety Protection Act, entitled:
"Public: Interest. in, Wde, Usage,,"’ we read| that: the office of:the
Secretarys of: Agricul ture; may- decl are, a protectedi variety- open: to use
on, a, basj sy of * equl tabl e. renuneration, t 0y they owner:, not: [ess; than
reasonapl e: royal tys, when he det.ernmines that: such a, decl_ar ati_on i_s;
necessary: | n, or der _-'t 0, ensure: an, adequat e suppl y -ofi ‘f i ber -, food], ar:
f'eedt I n thjs; country- and| that: the. owner: i s; unwi_l_ling; or- unabl e tQ

suppl yr the: publ j c: needs; for: the- variety-at; a, prices, which: may
reasonably be deened fair. Such a declar at| on may be with or without:
[imtation;; with or- without: desi gnati_on of! what: the renuneratiqn. is ta
be;. and shall, be subjiect t:g revi ew as under: sact:i on. 71 or: 72 (any
findjing that: the: price, is; not: reasonabl e being:revi ewahl e)); and shal J_
remain;, in effect: for. not: nore. than, two, years;, L'n the event; Litigation
is required to, callect: such remuneration, a higher rate nay bhe allowed
by the court. To date, the USDA has not exerC| sed this authority.,

An_interesting;digression. nmentioned. above: about_ URQV'is; the
f'ol | owi ng; opi ni on: taken. fraom a. study- prepared: at: the Departoeni: off
Political Science, Western M chigan University, before the United.
States: jjoi ned. UPOV' in 1980., It turns our: attention te the situation
of: the Third Wrld,, which iss a rich source of germ plasm (CGuske,
1980). \Wy? Anong other- argunents;, it was posed that. LT the United
St ates; jioi ned, UPOV' (which, finally-happened):,, there would then he a
maj or- push by the seed multinationals: to penetrate Third Wrild
mar kets,, gradually convinging them that their own public plaat.

breedi ng; prograns, as well as the efforts by the Wrld Bank OGAR
(Consul tative Goup. for- I'nternational_ AgpLQQLLUL@I Resear:ch)
agricultural centers, are secondary and inferior-to the “superior®
seeds. sald or- franch|sed by this producer. Third Vrld countries
(along with devel oped countries): woul d beconme increasingly dependent.
upon nonocul ture. agricul tures which requires: L@L_Qt'aﬂgdﬂtg of ' ener. y
and. capital and is. potentially- danag|ng t.o, the: environnent., re

i mportant,, we would all suffer: fromthe lLoss of basic pLant. genetic
mat eri al s. as nonocul tures replaced traditional_crops.. The severe

ri sks of this have been spelied out in several National Acadeny
reports. Poor countries, and especially the poor peasant facners Lo
them w Il increasingly lase control over the very seeds which provide

themwith their- daily bread.

Some Remarks on the Patent Systemfor Plants and the
Seed Industry Organization in the United States

In order to have exclusive rights there mist he a set of
features. |If the features are novel_ and distinct, it iLs a patentable

variety. Sometinmes It nmight turn out to be of Little value. Wcth
some effort, a conpeting private bhreeder can, hqwever, take an
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exi sting variety and, by backcrossing, renove or alter one or nore of
the features defining existing varietal rights. This is referred to
as "cosnetic breeding." This has no use to a farmer and is only
useful . to those who cl ai mexclusive patent. rights. GCertain multiline
and conposite varieties are by definition nonhonmogeneous and are rul ed
out as a breedi ng approach, not because they are always inferior
performers but because they do not neet the admnistrative
requirenents for a private right; they nake the information costs too
hi gh.

In a purely conpetitive markets conpeting breeders who nake
cosnetic copies would drive the price down and prevent recovery of
research costs. In aworld of oligopoly., which is quickly formng
with the rush of seed conpany nergers, this is less of a problem
(Butler and Marion, 1983). The nost oligopolistic of the lot, hybrid
corn seed conpani es, seens to have succeeded quite nicely wthout
patents* Hybrids are unpatentable. Conpanies can afford to tolerate
oligopolistic conpetition so long as their seed conpetition from
farmers is elimnated. Even if the patent elinmnated other breed
copiers, the perfect substitute is provided by a farmer who can save
his own seed (Schnid, 1984).

Theoretically, social costs of PVWA may result from several
factors: nonopoly rents, duplication of research investnments, an
increase in product differentiation and barriers to entry, and a
reduction in the exchange of scientific Information about germ pl asm

There are basically two ways to encourage plant breeding: public
and private Public pronotion Involves financing a nunber of
experinmental stations and plant breeders who seek on a | ong-termbasis
to devel op new varieties that are nore productive, nutritious, and
adaptabl e to local conditions. The private approach to plant breeding
tends to focus on flowers, fruits, ornanentals, and increasingly
hybrid corn and wheat. Wile the |arge nunber of |ocal and
| ndependent seed conpanies serve the interests of the public well, the
trends toward corporate concentration, takeovers, and verti cal
nonopol i zati on, which are all encouraged by the establishnent of plant
patenting, raise serious questions regarding the protection of the
public interest.

In addition to directly encouragi ng one or both approaches,
governnents also strongly Influence private sector activities through
their consuner protection activities. These nay range from
regul ations on fal se advertising to extensive testing and registration
of seeds prior to approval for sale. Particularly, inregard to the
latter, there is the risk that private interests pronote protection
for thenselves under the |abel of consuner protection. This is what
appears to have happened in Europe, where the Common Market |s
systenmatically renoving nany traditional plant varieties fromthe
nmarket and actually prohibiting their sale. This discrimnation
against small firns in the name of "consumer protection” seens to be
nmainly to the advantage of the large firns.
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In today's world of technological monopolization by many very
large and powerful internmational corporations, plant breeding is
taking place in an increasingly less competitive context as a result
of vertical mergers and the like. :

An interesting conclusion was reached by L. J. Butler and B. W.
Marion (1983) in their study on impacts of patent protection on the
U.S. seed industry. It has been stated that the available evidence
provides no indication that PVPA has significantly affected public
plant breeding. At least to date, it has not led to a dominance of
plant breeding by private enterprises at the expense of public
institutions. There is also little evidence that current market
shares of privately protected varieties or of leading companies
seriously hamper competitive forces in the open-pollinated seed
species. This is primarily because public varieties still dominate
most seed species and are generally produced and sold by a large
number of seed companies. Privately protected varieties account for a
relatively small portion of acres sown for most crops. The
open—pollinated crops that private plant breeding tends to dominate
are cotton, tobacco, alfalfa, peanuts, and sugar beets. Of these,
cotton has the largest number of privately protected varieties,

The develcpment of a dealer network for protected varieties
represents a major barrier to entry into breeding and marketing
protected varieties. Hybrid seed corn companies, which have
well-developed dealer networks, may be able to use these for protected
varieties of open—pollinated species.

PVPA increased the incentive to advertise and promote privately
protected varieties. In the opinions of both industry and university
plant breeders surveyed, PVPA has resulted in & significant increase
in advertising and promotion by seed companies.

Because protected varieties represent a small share of most seed
species, overall price indices may be little affected by the prices
for protected varieties,

Survey respondents feel that the exchange of scientific
information and plant breeding materials has increased since 1970,
except for the flow from private companies to universities, Public
plant breeders feel PVPA hae had a significant, negative effect on the
exchange of scientific information and material. Industry respondents
felt PVPA has enhanced scientific exchange. Theoretically, it is
expected that PVPA has reduced the flow from companies to universities
and has increased the flow in the opposite direction as private plant
breeders have aggressively searched for information and geym plasm
developed in the public sector. Public plant breeders interviewed
indicated that the exchange of scientific materisl has always been
asymmpetric -- primarily from Agricultural Experiment Statioms to
private companies ~- with little reverse flow. If public institutions
discontinue their breeding activities in some species, the exchange of
scientific information and material is likely to be substantially
reduced, '
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Concl usi ons

Mbst of the countries that have inplenented a plant variety
rights schene maintain that the principal benefits have included: (1)
an increase in the nunber of newvarieties available to growers, (2)
an inprovement in the access to foreign plant varieties, and (3) a
constant inprovenent in the line of varieties.

A danger exists that private firnms will sinply seek to duplicate
existing varieties without attenpting to devel op inproved pl ant
varieties. That is, while many varieties of a plant species appear to
be avail abl e through product differentiation by brand nane, sorme coul d
be very simlar genetically. Such an outcone nmay well result froman
industry structure that fails to encourage advances in pl ant
devel oprent through conpetition. Hence, it would be beneficial if a
plant variety rights schene incorporated the requirement that a new
variety for use in commercial agriculture be an inprovenment over
existing varieties to be eligible for the issue of a grant.

Areal achievenent in the long run will be the possibility to be
able to draw a kind of genetic "map," so it would be easy to find out
how much of a new, different variety of plant really exists. 1In this
way, there will be a good chance of avoiding the probl emof "cosnetic
breedi ng" that affects the seed industry narket.

The devel opnent of superior crop varieties, which offer users the
potential to increase productivity and realize higher net returns per
hectare, would result in a reduction in the effective cost of seed
(i.e., the increase in the value of output frombetter varieties woul d
nore than offset the increased cost of seed). Aternatively, if plant
variety rights foster the devel opnment of an industry where firns
sinply duplicate existing varieties,, then the effective cost of the
seed input could rise.

The funding of plant breeding activities by public institutions
renains an inportant issue regarding patent rights to new varieties of
plants. S nce the output. fromgovernment-financed research
institutions represents a public good, there are grounds for arguing
that property rights should not be exercised over the rel ease of such
varieties. The option to secure returns fromvarieties so rel eased
would at the same time assist the financing of research activities
undertaken by such institutions. The relationship of biotechnol ogies
to institutions, such as patent rights, raises inportant questions
about the way such institutions affect the rate of technol ogi cal
i nnovation, public access to advances in biological research, and
increased productivity in the agricultural sector and to the aggregate
pool of genetic naterials. The pattern of relationships is a conplex
one where we can expect variable institutional arrangenents to have
inportant effects in different societies,. The relationships of
institutional arrangenents to biotechnologies is an inportant issue
deserving of serious consideration in the years ahead, especially with
reference to countries of the Third Wrl d.
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