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SUMMARY 

APPROACH OF THE STUDY 

During the recent debate on the introduction of Plant Breeders' 
Rights (PBR) into Canada, a number of claims have been made by both sup-
porters and opponents of the legislation. An attempt to determine the 
validity of these claims led to the discovery that there was little 
published information on the effect of PBR in countries where similar 
legislation has been in effect for some time. This study was undertaken 
in an attempt to provide information on the possible economic effects of 
PBR on Canada. 

The methodology of the study was to review the experience of 
similar product protection in other industries and to survey the expe-
riences of members of the International Union_for the Protection of New 
Varieties of Plants (UPOV), with special attention beini —giv-e-it to the 
Unïte.à . States and—thë-UhrEëd Kingdom. 

The first part of this study examined the patents system in Cana-
da. Since PBR provides patent-like protection for new plant varieties, 
this examination was expected to provide some insight into the possible 
effects of PBR, especially its effect on research and development 
(R & D) activity. 

Second, the performance of the pharmaceutical industry in Canada 
was examined, for two reasons: The widespread use of patents in the 
pharmaceutical industry makes it an excellent "case study" of the more 
general patent information which was also gathered; and it was expected 
that the structure of the Canadian seed industry might come to resemble 
that of the pharmaceutical industry if plant protection came into 
effect. A primary reason for this expectation is the recent interest in 
seed companies, both in Canada and abroad, by multinational firms en-
gaged in the petrochemical and pharmaceutical industries. To gain 
further insight into the potential effect of such a change in structure, 
we studied the relationship between industry structure, firm size, R & 
D, invention and innovation. 

Third, it was felt that the experiences of UPOV Member countries, 
especially those of the United Kingdom and the Uni ted States, which have 
had some form of plant protection for 17 and 12 years respectively, 
could be drawn on. A detailed literature search for published informa-
tion about the effects of PBR was carried out. In addition, members of 
the British and American plant breeding communities in both the public 
and private sectors, as well as members of the seed trade, were ap-
proached for their views on PBR in their respective countries. The 
Plant Variety Offices of various UPOV member countries were also con-
tacted, either directly, or through the offices of Dr. Herbert Mast, 
Vice-Secretary General of UPOV, for information on the effects of PBR. • 



Finally, the opinions and experience of Canadian plant breeders 
and seedsmen were consulted regarding PBR, in particular their feelings 
about the effect of its absence on the industry. 
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RESULTS OF THE sruin 

Patents 

Although there is some evidence that patents may increase innova-
tive activity in Canada, there is considerable concern that the net 
effect of Canada's patent policy is negative. If the effects of PBR are 
truly analogous to those of patents, the conclusion of this study for 
PBR would have to concur with that of the Ilsley Commission (1960) about 
patents: "If we did not have a patent system it would be impossible on 
the basis of our present knowledge of its economic consequences, to 
recommend instituting one" (as cited in CCAC 1976, p. 61). 

Industry Structure, Firm Size, Etc. 

The research for this study leads to the belief that the intro-
duction of PBR in Canada will not result in a change in the structure of 
the seed industry which will make it resemble the pharmaceutical indus-
try more closely. However, if such a structural change did occur, it 
may be concluded that seed prices would rise unnecessarily. At the same 
time, private sector R & D activity would probably not increase substan-
tially. However, this conclusion must be tempered by a number of consi-
derations. First, with regard to price, there is an assumption implicit 
in the analogy with the pharmaceutical industry that the public sector 
will no longer act as a competitive market force through the release of 
public varieties. In considering the second conclusion regarding R & D 
activity, it must be kept in mind that unlike the pharmaceutical indus-
try, the product of the seed industry is not likely to be homogeneous 
between markets and, therefore, the product of R & D for one market will 
probably not be adaptable to all markets. 

The Experience of the United Kingdom and the United States 

Contacts in these two countries strongly supported the view that 
there had been a significant overall increase in private investment in 
plant breeding since plant protection was introduced in their countries, 
although the distribution among crops seems far from uniform. There is, 
however, some dissension about whether the increase in investment is due 
to PBR or merely coincidental with it. 

There has been little private interest in breeding for crops with 
smaller market size or for small geographic areas. Experts in the 
United States especially argued that this implies the need for a strong 
public program to maintain crops with smaller market penetration. 
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The level of public breeding in the United States and the United 
Kingdom is generally believed to have remained constant or to have 
declined slightly. It is unclear whether public breeders are doing more 
basic research than varietal development. 

Seed prices have increased in both countries, but no more than 
other farm inputs. The evidence from the United States indicates, how-
ever, that private varieties usually sell at higher prices than equiva-
lent public varieties. 

There is little fear that multinationals will gain control of the 
seed industry in either country. However, many public sector plant 

breeders in the United States expressed the view that publicly released 
varieties are required to provide a strong competitive force in order to 
maintain this situation. 

The costs of administering the PBR system in the two countries 
are unknown, but contacts expressed the view that the respective Plant 
Variety Offices are not yet paying their own way. 

The rate of germ plasm exchange is believed to have remained un-
changed in the United Kingdom, while there is some concern that it has 
declined in the United States. Although genetic vulnerability is an 
issue in both countries, it is generally recognized that it is separate 
and distinct from PBR. 

Plant breeders in the United Kingdom were of the opinion that PBR 
has had a positive net effect, whereas U.S. breeders seemed to indicate 
that plant variety protection (PVP) has not had a dramatic positive or 
negative overall effect. 

The UPOV Experience 

The view of the majority of UPOV members who responded to the 
questionnairel was that PBR had led to more private investment in plant 
breeding. A number of respondents indicated that private investment had 
definitely increased since the advent of PBR but was not necessarily due 
to PBR alone. 

All but one of the UPOV members felt that there had been a shift 
toward more basic research in the public sector, although a number felt 
this was totally unrelated to PBR. Respondents were unanimous in the 
belief that PBR had not adversely affected germ plasm exchange at the 
international level, and some even felt that it had been enhanced. A 

1. 	Responses were received from the Plant Variety Offices of Bel- 
gium, Denmark, France, the Federal Republic of Germany, New Zealand, 
Sweden, Switzerland and South Africa. 

• 1 



1 

majority indicated that the number of new varieties available had in-
creased since PBR was introduced, and that their overall quality was an 
improvement over existing varieties. A minority felt that the introduc-
tion of PBR was not necessarily the cause for the appearance of many 
improved varieties. Royalty collection was unanimously deemed to entail 
no major problems. A large majority of the UPOV respondents felt that 
there had been no discernible change in the structure of the seed indus-
try in their respective countries, and found no marked change in the 
participation of multinationals in their seed industries. Most respon-
dents did not appear to know what effect PBR had had on net royalty 
flows on imported and exported seed. While seed prices have gone up in 
all countries since PBR came into effect, almost all respondents indi-
cated that the increase was due to a general price rise rather than to 
PBR, and that the relative increase in seed prices was generally lower 
than for other farm inputs. There was almost unanimous agreement that 
PBR did not lead to an increase in the genetic vulnerability of cereal 
and oilseed crops. Respondents were unanimous in stating that the per-
ceived overall effects of PBR were positive for their countries. The 
only possible negative effect which was mentioned was the cost of oper-
ating the system. None of the respondents recommended any changes in 
the present UPOV convention. 

Canadian Views 

The major concern in Canada seems to be that the federal govern-
ment is introducing PBR in the expectation that increased private sector 
investment, or royalty earnings from public varieties, will allow it to 
decrease its support for plant breeding. There is support for the idea 
that SeCan already provides most of the protection PBR is intended to 
provide, and that this may be sufficient for Canada's needs if it can be 
expanded into international cooperation as well. 

CONCLUSIONS 

The results of this analysis have led to the conclusion that the 
Introduction of PBR into Canada is likely to have neither a strong posi-
tive nor a strong negative effect. It is anticipated that the strongest 
argument for introducing PBR -- to increase private investment in Cana-
dian plant breeding -- may not be valid, for two reasons. The first is 
the small and extremely diverse market which Canada represents; the 
second is the restriction on the introduction of new varieties imposed 
by our licensing system. On the basis of the experience of other coun-
tries with PBR, it would also be expected that private sector investment 
would not be uniform across crops or geographic areas. 

While it is felt that there is no great benefit to be derived 
from the introduction of PBR, neither is there any great danger in its 
implementation, provided a number of safeguards are assured. They in-
clude: • 
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1. An unyielding federal or provincial commitment to maintain or in-
crease the present level of public plant breeding, including variety 
development. Such a commitment would ensure that even if increased 
concentration led to a decrease in competitive pressures in the 
private sector of the seed industry, the public sector would still 
provide a strong competitive force which would assure the availabil-
ity of new varieties at a reasonable price. 

2. An in-depth study of the seed industry both to determine the role 
played and the market share controlled by some of the larger corpo-
rations which have recently entered the seed industry, as well as to 
facilitate continued monitoring of the situation. This study would 
include the generation and collection of the basic data required to 
identify structural changes which may occur because of the introduc-
tion of PBR into Canada. 

3. Guarantees that germ plasm exchange will be maintained at current 
levels or expanded. This is a particularly difficult area in that 
it requires the assurance of information flows; detailed procedures 
for achieving this safeguard would have to be formulated. 

4. Guarantees that modification of the variety licensing system will be 
allowed even if PBR is introduced. 	Although this is a separate 
issue, the licensing system should not be tied to the introduction 
of PBR. Unfortunately, some pronouncements by Agriculture Canada 
seem to indicate that the introduction of PBR will be accompanied by 
a commitment to maintain the current licensing system intact in all 
its forms. 

In keeping with this study's recommendation that a strong public 
effort be maintained in plant breeding, the authors suggest that if PBR 
is adopted in Canada, royalties should not be charged on protected 
public varieties. The reason for this conclusion is simply that since 
public monies supported the research which gave rise to the new vari-
eties, charging the users a royalty on these new varieties would in 
effect be asking users to pay twice. However, if royalties are charged, 
it is strongly recommended that a uniform policy be adopted by all 
public institutions not to channel royalty funds into general revenues, 
but to use them to support more plant breeding research. This is a 
"second-best" solution, but one which might help ensure the necessary 
public support for plant breeding. 

One additional recommendation: if PBR is implemented, serious 
consideration should be given to having the system administered by the 
Commissioner of Patents, Bureau of Corporate Affairs, Consumer and Cor-
porate Affairs Canada. Although this responsibility might entail some 
technical problems initially, the authors are of the opinion that PBR is 
sufficiently similar to patents that the two systems should be adminis-
tered within the same organization. The important public component of 
any intellectual property right granted by government is the exclusivity 
of production or trade which such a right confers; the product charac- 

r, 



• teristics or sector employing the product, are, at best, secondary 
considerations. Therefore, it seems logical for PBR to be administered 
together with all other intellectual properties. 

Finally, since the current evidence indicates that there is 
neither a strong need nor great benefit to be derived, it is recommended 
that PBR be implemented only if net benefits to Canada can be demon-
strated clearly. The authors have not been able to produce such evi-
dence in the course of the present study. 

• 
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Chapter I 

INTRODUCTION 

In May of 1980, Bill C-32 (the Plant Breeders' Rights Act) was 
introduced (32nd  Pari.,  1st sess.) to provide for a system of plant 
variety protection (PVP) or Plant Breeders' Rights (PBR) in Canada.' 
Both before and after presentation of Bill C-32, there had been a great 
deal of debate on the effects of such legislation on the Canadian seed 
industry in general, and on plant breeding activity in particular. 
While the debate has centred on what are essentially economic considera-
tions, the presentation of arguments, both positive and negative, has 
tended to be more emotional than logical, with very little attention 
paid to an economic analysis of the situation. 

A review of the literature on PBR revealed that very little anal-
ysis of any kind has been done on the effects PBR has had in countries 
where it has been in existence for well over a decade. Only in the 
United States does there appear to have been interest in an ex post 
examination of the effects of PBR. This interest was sparked by Con-
gressional hearings on minor amendments to the Plant Variety Protection 
Act (PVPA), which were held in July 1979 and April of 1980, and has 
resulted in three studies which are either currently in progress or not 
as yet available to the public. Thus, while there are diverse opinions 
about the effects of PBR, there is no systematic evidence available to 
confirm or deny the assertions of those who favour or oppose PBR. 

RESEARCH OBJECTIVES 

The primary aim of the research undertaken was to redress the 
lack of economic information on PBR in Canada. The study was intended 
to provide analysis and information, and to determine what additional 
data must be collected for a more thorough evaluation of PBR. Specifi-
cally, the research was directed toward analyzing the commonly promoted 
positive and negative aspects of PBR. For example, it is said that: 

1. PBR would give rise to more private investment in plant breeding, 
which in turn would lead to the availability of more and better 
varieties to growers; 

2. such rights would ensure that the best varieties produced world-wide 
are available to Canadian growers; 

1. 	Although there is some variation among countries, PBR essentially 
comprises a system of patent-like protection which is afforded to the 
breeders or discoverers of "new" varieties of plants. 
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3. royalties would accrue to Canadian plant breeders from foreigners 
using new Canadian varieties; 

4. seed prices would increase; 

5. royalties paid by Canadians using new foreign varieties would nega-
tively affect Canada's balance of payments; 

6. multinational firms would become a significant, if not dominant, 
force in Canadian plant breeding and distribution, and as a result 
the market would experience more concentration and less competition; 

7. multinational profits would flow out of Canada, negatively affecting 
Canada's balance of payments; 

8. if the current system of public testing of new varieties were main-
tained, the cost of administering PBR could be very high; 

9. there would be an increased risk of "genetic vulnerability"; 

10. public plant breeding activity would eventually decline or at least 
be directed away from variety development to more basic research; 
and 

11. the exchange of information and germ plasm among plant breeders 
would be adversely affected. 

The emphasis of this study in these areas was to attempt to iden-
tify the major structural changes likely to occur as a result of PBR, 
and the consequent changes in the competitiveness of the plant breeding 
and seed distribution trade. The scope of the study was limited to the 
major grains and oilseeds produced in Canada. 

METHODOLOGY OF THE STUDY 

Because of the lack of published economic analysis or appropriate 
data, a descriptive policy analysis approach was employed. While there 
is no doubt that the framework of more formal cost-benefit analysis 
would have been more desirable, it was necessary to identify the impor-
tant potential benefits and costs of PBR first, through an examination 
of the expected changes in plant breeding activity as well as in the 
remainder of the Canadian seed industry. Since interest in seed com-
panies has recently been shown by some of the same multinationals that 
control the pharmaceutical industry, an examination of the structure of 
that industry was undertaken in the belief that it would provide valu-
able insight into the possible post-PBR structure of the Canadian seed 
industry. As well, since it was felt that the protection which PBR 
afforded plant breeders was analogous to the protection which inventors 
derived from patents, the Canadian experience with patent protection was 

• 
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examined. Special attention was given to the effect of patents on re-
search and development (R & D) in Canada, particularly in the pharma-
ceutical industry. 

In addition, an attempt was made to identify changes that have 
taken place in the seed industries of countries which presently have 
PBR, with special attention given to the United Kingdom and the United 
States. We attempted to focus on the effects of PBR on the grains and 
oilseeds sectors in areas of the northern United States which have 
geographic and climatic conditions similar to the Canadian prairies to 
determine changes which are likely to apply to Canada when Bill C-32 
becomes law. 

In summary, the study proceeded by analogy, both in terms of the 
potential structural changes anticipated for the Canadian seed industry 
once PBR is in effect, as well as the effects these changes will have on 
the performance of the industry. 

ORGANIZATION OF THE  REPORT 

This first chapter has served to introduce the study's research 
objectives and methodology. 

Chapter II deals with Intellectual Property Rights in order to 
put the concept of PBR in context. As well, specific attention is given 
to the patent system and its effects on Canada in general, and on ,the 
pharmaceutical industry in particular. Special consideration is given 
to its effect on R & D activity. A brief description of the pharmaceu-
tical industry in Canada is also contained in this chapter. 

An examination of the present structure of the seed industry in 
Canada is the focus of Chapter III. A brief description of the seed 
industry in the northern United States is also included. 

Chapter IV deals with PBR per se, giving a more detailed explana-
tion of their stated positive attributes as well as the'concerns which 
have been expressed about them. The experiences of the United Kingdom 
and the United States are highlighted, although the experiences of other 
UPOV member countries are also included. Finally, the prospects for 
Canada upon the introduction of PBR are examined. 

• 



Chapter II 

INTELLECTUAL PROPERTY RIGHTS 

THE NATURE OF INTELLECTUAL PROPERTY RIGHTS 

Intellectual Property Rights (IPR) are granted for many forms of 
intellectual creativity. At present, in Canada, the following IPR are 
available: (1) patents, (2) copyrights, (3) industrial designs, and (4) 
trademarks. Briefly described, patents are granted for structure and 
function (i.e., product and process), whereas "Copyright is for liter-
ary, artistic, dramatic and musical works; Industrial Designs are for 
the shape, pattern, or ornamentation of an industrially produced object; 
and a Trademark is a word, symbol, or picture, or a combination of these 
used to distinguish goods or services of a person or organization from 
the goods or services of others in the market place" (CCAC 1977, p. 8). 

The passing of the Plant Breeders' Rights Act (Bill C-32) would 
introduce a fifth IPR into Canada, that is, Plant Breeders' Rights. Of 
the four IPR described above, PBR most closely resembles patents. 
Patents are granted for products or processes that are new, useful, and 
inventive, or unobvious (ibid.). PBR would be granted on the basis that 
a new plant variety is distinct, uniform and stable (International Union 
for the Protection of New Varieties of Plants [UPOV] 1982, p. 16; Bill 
C-32, 32nd  Pari.,  1st Sess., s. 4). The basic difference between a 
grant of patent and a grant of PBR is that no inventive step is required 
in the latter. Thus, the discoverer of a "new" variety can appropriate 
nature's handiwork by merely finding it.' Like the grant of a patent, 
the grant of PBR confers on the grantee the exclusive right to exploit a 
new variety or to license others to exploit it (CCAC 1976, p. 8; Bill 
C-32, s. 22) for a specified period of time (CCAC 1976, p. 12; Bill 
C-32, s. 20). A provision similar to one under Canadian patent law in 
Bill C-32 would allow the issue of compulsory licences if it is deemed 
that the holder of the right is abusing it to the detriment of society 
(Bill C-32, s. 25; Patent Act, R.S.C. 1970, c. P-4, s. 41). While there 

1. 	A case may be made that discoverers of new varieties should be 
granted PBR on the basis that the discoverers of insulin were granted a 
patent for a product which they found intact in nature and used without 
modification. However, insulin "was considered patentable because of 
the unobvious and unexpected properties the insulin possessed for 
treating diabetes" (CCAC 1977, p. 8). 

It should be noted that while Bill C-32 allows discoverers of new varie-
ties to apply for protection, PBR legislation in other countries such as 
Australia "does not admit the inclusion of a variety which is simply 
discovered" (see Australia, Department of Primary Industry 1981, p. 3). • 
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are other similarities and minor differences between patents and PBR, it 
is the granting of a government-sponsored monopoly in return for antici-
pated net social benefits which must be considered to be the most impor-
tant feature of the two systems. 

Because of the essential similarities between patents and PBR in 
terms of operation and intent, it was anticipated that an examination of 
the Canadian patent system would yield insights which would be readily 
analogous and thus transferable to the proposed system of PBR. 

CANADA AND THE PATENT SYSTEM 

Although the granting of patents has been part of Western civili-
zation for more than 300 years and part of Canadian life since the early 
19th century, there has been considerable debate over the efficacy of 
patents in achieving their intended social objectives. The position of 
those who favour the continuation of the system can be summarized as 
follows: patents induce inventive activity which might not otherwise be 
undertaken; and the benefits society derives by way of new products, 
processes and disclosed knowledge exceed the costs that monopoly may 
impose on society. Those opposed to patents contend that competition 
among firms is sufficient incentive to inventive activity, that know-
how, or trade secrets, are sufficient protection, and that the obstacles 
which patents put in the way of competition involve social costs exceed-
ing any benefits of the system (Machlup 1958, pp. 79-80). With few 
exceptions, both sides have relied on "the a priori logic of their case 
in the absence of substantial empirical evidence. Thus, discussion of 
these highly complex issues has tended to be inconclusive" (Mandeville 
and Lamberton 1981). 

0.J. Firestone's 1973 study of the Canadian patent system indi-
cated that a very high proportion of patents is granted to foreigners 
(95 per cent, including 70 per cent to American residents), the bulk of 
patents is held by a small number of large multinationals (mainly 
American), and that a very low proportion of foreign-owned patents is 
worked in Canada as compared to other countries (15.7 per cent, versus 
51.5 per cent) (pp. 112-17). Firestone (1971) also found that "three-
fifths of the R & D work carried on in Canada is proceeded with for good 
economic reasons, with patent protection being only a minor factor" and 
that although abolition of the patent system would be a disincentive for 
some R & D work in Canada, a number of the firms interviewed "would 
proceed with their R & D work in any event" (p. 169). 

Another survey carried out by Andrew H. Wilson for the Science 
Council of Canada in 1970 reported that Canadian industry people felt 
that "patents play little or no part in the initiation cif research pro-
grams or projects, but may play a much larger part in the initiation of 
development work" (as cited in CCAC 1976, p. 38). 

• 
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A study by the Economic Council of Canada (ECC 1971) concludes 
that the patent system seems to operate against the interests of the 
Canadian economy: 

It is hard not to emerge from this analysis with the as-
sessment that, as a means of encouraging industrial in-
novation in Canada, whether based on domestic inventions 
or in foreign inventions, plus rapid technological trans-
fer into Canada, the existing patent system has not been 
an outstanding success. Looking at patents as an interna-
tional system, there is a presumption that we are carrying 
too large a portion of the costs of the system in relation 
to...the benefits that we receive. (p. 81) 

These sentiments are echoed by Firestone (1971): "Some of the disadvan-
tages of the [patent] system have become more pronounced, reducing com-
petition in the domestic market, limiting exports of certain articles 
and facilitating increased control of Canadian industry" (p. 320). 

Although the studies of the Canadian patent system indicated that 
its net effects for Canada may be negative, studies in other countries 
have concluded that patents are a positive economic force, 2  or that they 
may have some positive benefits for selected industry groups. For 
example, an extensive study by Taylor and Silbertson (1973) concluded 
that patents had little effect on "the rate and direction of inventive 
and innovative activity undertaken by industry...except the secondary 
(non-basic) chemical industries. There, pharmaceuticals stand out as an 
industry in which at least one half of invention and innovation is 
heavily dependent on patent protection" (p. 346). However, the fact 
that patents induce invention or innovation is not a sufficient 
condition to ensure that the net effects of a patent system will be 
positive, as will be demonstrated in the following section. 

THE COSTS OF PATENT MONOPOLIES 

As stated earlier, the grant of a patent confers a monopoly upon 
the grantee in exchange for benefits which society is expected to 
derive. The existence of this monopoly, albeit qualified and limited by 
compulsory licensing3  and other restrictive provisions, raises concerns 
about distortions in resource allocation which result in a reduction of 

2. See, for example, Banks 1970, p. 15; U.S. President's Commission 
on the Patent System 1966, p. 2. 

3. The application of licensing and even compulsory licensing allows 
communication among industry members on prices and output which would 
otherwise be considered to violate anti-competition laws. See Priest 
1977, pp. 313-15. • 
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economic efficiency and productivity (Samuelson and Scott 1975, pp. 
455-56). However, even if the direct benefits of the patent seem to 
outweigh the direct monopoly costs which are introduced, there may be 
other costs to society which must be considered. 

The costs of administering the Patent Office may not be negli-
gible when one considers the fees paid to the Patent Office directly, 
and to patent agents and lawyers acting on behalf of patent seekers. To 
this total must be added the costs associated with litigation over 
patent rights -- both direct legal fees for the parties involved and the 
cost of the court facilities (CCAC 1976, p. 12). 

The duration of the patent is an important determinant of net 
social benefit. If the patent period is too short it will not serve to 
encourage invention and innovation; yet all the administrative costs 
will remain. If the period is too long, patentees will be protected 
from competition beyond the point where they have recouped all of their 
R & D expenses, but society will continue to pay a higher price for 
restricted output with no more benefits accruing. The long-run implica-
tions would be a tendency to discourage, or at least to impede, inven-
tion and innovation, since patentees reap benefits from old inventions 
or innovations (ibid.). 

The scope of patents is important in that "broad" patents may in-
duce investments which are viable only during the period of patent pro-
tection. This may lead to overinvestment in the short run. On the 
other hand, if the scope of patents is "narrow," there may be a tendency 
for others to try to "patent around" the original patent. This may give 
rise to too much duplication of effort (a cost which patents are in-
tended to reduce through disclosure) as well as costly litigation to 
determine patent validity (ibid., p. 13). 

Since patents increase the expected return from investment in 
inventive or innovative activity, investment theory predicts that there 
will be more capital investment in this activity (this increase is, of 
course, one of the prima fàcie reasons for having a patent system). As 
more inventions and innovations are produced, the number which are suc-
cessful will undoubtedly increase, but so, most likely, will the number 
that fail. If the proportion of failures increases, the patent system 
may be responsible for an increased distortion of the market toward 
risky investment which would otherwise have been avoided (ibid., p. 14). 

These last three costs may be attributed to what Beck (1980) 
refers to as competition for patent monopolies. To this list may be 
added the cost of innovating too soon, that is, producing inventions and 
innovations prematurely because of the fear that a competitor will cap-
ture the patent. This causes a loss in the maximum potential rent and 
"represents the transformation of wealth transfers into social costs. 
Such transformation causes resources to be misallocated at a cost equal 
to foregone rent" (p. 7). Such resource misallocation could conceivably 
decrease rent, that is, social benefit, to zero (ibid.). 

e. 
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From the preceding discussion, it is clear that evaluation of the 
patent system is a complex undertaking. There is considerable contro-
versy concerning whether the patent system is producing the positive 
effects for which it was intended, and there is even disagreement about 
whether these supposedly positive effects create a net benefit for 
society. It is clear then that: 

In evaluating the net worth of the patent system, it is 
not sufficient simply to conclude that because it may en-
courage research or innovation it is necessarily benefi-
cial to society. Rather it must be demonstrated that the 
system, whatever its form, serves to maximize the benefits 
and minimize the costs and that, moreover, the benefits 
exceed the costs in both the short and long run. (CCAC 
1976, p. 15) 

STRUCTURE, FIRM SIZE, R & D, PATENTS, INVENTION AND INNOVATION 

Controversy exists about the relationship between industry struc-
ture, the amount of R & D undertaken and the success of that R & D ef-
fort. This is partly because it has proved difficult to construct use-
ful measures of R & D inputs (expenditures, employees, etc.) and outputs 
(patents, inventions or innovations, major inventions or innovations), 
or to decide what aspect of structure to examine (e.g., concentration, 
firm size within the industry, etc.). As a result, the literature 
dealing with this subject is extremely fragmented and rather confusing, 
with definitive answers to the question of relationship between industry 
structure, R & D, and patents, inventions or innovations, extremely dif-
ficult to find (ibid.). A brief discussion of some of the work in this 
area at the industry and firm level follows. 

As discussed in Kamien and Schwartz (1975), foremost among those 
associated with the position that some degree of market power and large 
size are needed spurs to inventive activity are Schumpeter (1950) and 
Galbraith (1952). They assert, without empirical evidenCe, that "the 
promise of monopoly power for a time creates the quest for it through 
innovation, while fear of its loss promotes continued innovation and 
adoption of new technology" (in Kamien and Schwartz 1975, p. 15). 

In his study of the effect of industry structure on innovation, 
Maclaurin compared the important innovations of U.S. industries with 
their degree of monopolization (measured by the firm size of the indus-
try price leaders and the ease of entry). He concluded that "while  sonie 

 degree of monopoly power is necessary for technological progress, it is 
not sufficient" (in Kamien and Schwartz 1975, p. 19). 

More recent studies have used a concentration ratio, which 
employs the portion of sales by the 4, 8 or 20 (Cr 4, Cr 8, Cr 20) 
largest firms in an industry, as a measure of monopoly power rather than 
Maclaurin's measure. Horowitz (1962) found a weak positive correlation 

• 
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between Cr 4 and research expenditure per industry sales dollar (pp. 

298-301). Hamberg (1966) also found R & D per sales dollar and industry 

concentration to be correlated positively, but weakly. Scherer (1967) 

concluded that there was a significant positive association between 

industry concentration and intensity of research effort, which reaches a 

peak at Cr 4 of 50 to 55 per cent (p. 524). Similar results were 

obtained in a study by Kelly, who found that maximum research intensity 

appears to occur with Cr 4 at 50 to 60 per cent (as cited in Kamien and 

Schwartz 1975, p. 21). 

In a study using Belgian data, Phlips (1971) concluded that con-
centration had a significant influence on research intensity only in 

those industries, such as the chemical industry, with the greatest tech-
nological opportunity, that is, where research is most intensive (pp. 

119-42). In a study of the number of industry-related patents issued to 

the leading four firms in an industry, Scherer (1965a) found no support 

for the hypothesis that innovative output tends to increase . with in-

creased industry concentration (p. 1121). 

Williamson (1965) found that the influence of concentration on 
innovation in the four largest firms in an industry was negative. That 
is, the relative share of innovations by the largest firms appeared to 
decrease with increased monopoly power, such that with Cr 4 above 30 to 

50 per cent, the largest firms appear to supply less than their propor-
tionate share of innovations (pp. 67-73). 

In considering another element of market structure, ease of en-

try, Comanor (1967) concluded that when entry barriers are either very 

low or very high, the incentive for research may be substantially less 
than at some intermediate level (pp. 639-57). 

In a study of the effect of rivalry on R & D effort, Grabowski 

and Baxter (1973) found some support for the hypothesis that R & D ex-
penditures respond positively to a rival's R & D expenditures, especial-
ly between the two leading firms in an industry. They also found a 
positive correlation between increased concentration and conformity in 

R & D expenditure among firms. This does not, however, ikply that high 
concentration leads to high levels of R & D -- industries with little or 

no R & D also display conformity among their members in this regard 
(pp. 209-35). A study by Globerman (1973) of the relationship between 
concentration and technological opportunity and R & D effort in Canadian 
manufacturing industries found that in industries with greater technolo-
gical opportunity, research intensity varied inversely with concentra-
tion (pp. 59-67). 

Data availability has allowed more extensive investigation of the 
relationship between R & D effort (output) and firm size than between 

R & D effort and market structure. A commonly tested hypothesis is that 
R & D activity increases more than proportionately with firm size. 
Early studies by Horowitz (1962) and Eamberg (1966) indicated at best a 

very weak positive relationship between R & D effort and firm size. 

• 
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Worley (1961) and Comanor (1967) found a significant relationship be-
tween R & D intensity and firm size in only a small proportion of the 
firms they studied. Scherer (1965b, pp. 256-66) found the relationship 
between firm size and R & D effort had an inflection point; that is, 
R & D effort generally increased faster than firm size among smaller 
firms, but more slowly among larger firms. He noted, however, that the 
chemical industry appeared to be an exception in that R & D intensity 
appeared to rise with sales. Studies by Mansfield (1960) and Grabowski 
(1968) confirmed Scherer's findings, including the anomaly of the chem-
ical industry. Reviewing previous literature, Markham (1965) also con-
cluded that inventive effort tends to increase more than proportionately 
with firm size up to some point, which varies from industry to industry, 
and then appears to remain constant or decrease with increasing size 
(p. 329). 

Using patents as a proxy for average inventive output, Scherer 
(1965a) found that smaller firms were responsible for a higher relative 
share of inventive activity in proportion to sales and that patent out-
put generally increased less than proportionately with sales among large 
corporations (p. 1120). 

Canadian studies of the relationship between innovation and firm 
size have been concerned mainly with the determinants of R & D expendi-
tures. A study for the Royal Commission on Corporate Concentration 
(RCCC 1976) found that R & D effort increased with size, and that in 
some industries (electrical and some chemical products), R & D increased 
more than proportionately with size up to a certain point (i.e., sales 
in excess of $200 million) and then declined (p. 59). In another study 
for the RCCC, McFetridge found that some larger firms seemed to make 
better use of a given R & D budget than smaller firms, as measured by 
patent activity (reported in RCCC 1976, p. 59). This result seems to 
run counter to the prevailing view in the literature. 

To summarize the relationship between R & D intensity and firm 
size, it appears that, with the notable exception of the chemical indus-
try, R & D activity, whether measured by inputs or outputs, increases 
with firm size up to a certain point and then levels off, or even de-
clines with further increases in firm size. Studies of industry struc-
ture and R & D have generally used the industry concentration ratio as a 
measure of monopoly in an industry. Little support has been generated 
for the standard hypothesis that R & D effort increases with the degree 
of monopoly power. Rather, it appears that an industry structure occu-
pying a position between monopoly and perfect competition may give rise 
to the greatest amount of R & D effort (Kamien and Schwartz 1975, 
p. 32). The results of these studies can at best be described as tenta-
tive; consequently the policy implications are also tentative: 

One conclusion relevant to public policy follows immedi-
ately. No single firm size is uniquely conducive to tech-
nological progress...Eand] the main lesson to be drawn 
from a review of the...evidence is that no single, one- • 
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to-one relationship between [industry] structure and tech-
nological progressiveness is discernible...[Yet] it seems 
clear...that market concentration has a favourable impact 
on technological innovation in certain situations. 
(Scherer 1980, pp. 432, 437) 

What also seems clear from these studies is that an examination 
of industry structure alone is not sufficient to explain the level of 
R & D in an industry. Other factors which might be considered to in-
fluence R & D expenditures, in conjunction with structure, include the 
characteristics of the industry's product(s) as well as the demand 
characteristics of the market for that product. 

THE PHARMACEUTICAL INDUSTRY IN CANADA 

To a very considerable extent, the Canadian [pharmaceuti-
cal] industry is dominated by subsidiaries of multi-
national firms with headquarters in other countries. 
Their operations are frequently restricted to servicing 
the Canadian market by formulating imported active ingre-
dients into final dosage form. This has tended to rather 
severely limit the extent of basic manufacturing, the 
level of new product research and development, and export 
performance. (LeNeveu 1981, p. 5) 

As this quotation suggests, the pharmaceutical industry in Canada 
is characterized by fairly high concentration and almost complete domi-
nation by foreign owners in terms of value of sales. In 1974, the top 
12 firms accounted for over 50 per cent of the industry's sales (Statis-
tics Canada 1978, p. 105), while 84.7 per cent of total pharmaceutical 
market sales by value were supplied by foreign owned companies in 1973 
(Palda and Pazderka 1980, p. 61). Entry into the industry is not easy 
because of high start-up costs, which are due in part to the necessity 
of extensive testing to satisfy regulatory requirements and the wide-
spread use of patents by existing firms. 

From the above description of the industry, it is not unreason-
able to conclude that the Canadian pharmaceutical industry is oligopo-
listic in nature. Some of the concerns that such a structure generates 
include the pricing-output policy and attitude toward technological 
change displayed by the members of the oligopoly. 

A wide variety of pricing-output alternatives may exist in oligo-
polistic industries, ranging from those that would exist under perfect 
competition at one extreme, to monopoly at the other. Firms may engage 
in cooperative behaviour or extreme rivalry which ends in ruinous price 
wars. The latter may result in a decline in the total revenue, and 
hence total profit in the industry without appreciably affecting market 
shares. Therefore, economists predict that firms in an oligopolistic 
industry will tend to maximize total industry profit by approximating • 
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the pricing behaviour of a price monopolist and will compete in areas 
other than prices once a satisfactory stable price level has been 
reached (Samuelson and Scott 1975, pp. 469-72). 

The most common types of pricing behaviour exhibited in oligopo-
listic industries include: (a) price leadership (where one firm takes 
the lead in raising or lowering prices and other firms follow its lead); 
(b) the dominant firm (where one firm is large both in absolute terms 
and in relation to other firms in the industry and can "within broad 
limits choos[e] its rate of profits (or its share of the market) unde-
terred by the consideration that rivals may compete away these profits 
by offering better terms to customers" [RCCC 1976, p. 81]); and 

(c) conscious parallelism (where the leading firms in an oligopoly are 
aware of their interdependence and are able to coordinate their actions 
in response without outright collusion among themselves [ibid, 
pp. 79-88]). Given the presence and widespread use of the patent system 
(which effectively serves to eliminate the constraint on pricing of 
"poised competition"), 4  it seems reasonable to expect that the pricing 
behaviour exhibited in this market would most closely resemble the domi-
nant firm model, with the dominant firm being a function of who holds 
the patent for the various chemical entities. 	That is, the patent 
holder of an important drug would determine the price and market share 
available to licensees for the duration of the patent. Once an impor-
tant product moves out of patent and becomes multisource, it is possible 
that intense price rivalry would be initiated by competitors (Schwartz-
man 1977, p. 251). A case may be made, however, that brand differentia-
tion may remain a sufficiently strong force to maintain the position of 
the dominant firm even after expiry of the patent. 

The existence of compulsory licensing, as well as legislation in 
most provinces, which allows or compels pharmacists "to dispense lower 
priced, generically equivalent drug products unless the physician speci-
fies 'no substitution "  (Ellis n.d., p. 4), has served to curb the unne-
cessarily high prices for pharmaceuticals in Canada to some extent. The 
dominant firm model still appears to hold, however, at least in the 
diazepam market (ibid., pp. 1-25), and although there is no substantive 
proof, there is reason to believe that this pricing model applies to 
other important drug products as well. 

Concern about the innovative performance of the Canadian pharma-
ceutical industry arises from the prevalence of foreign ownership as 
well as the level of industry concentration. LeNeveu (1981) contends 
that very little new product R & D effort takes place in Canada because 
the multinational pharmaceutical companies tend to concentrate this 
activity either in their home market or in other large market areas. He 
goes on to state that most of the R & D activity which has taken place 

4. 	"Poised competition" refers to a situation where new firms will 
enter an industry if there is sufficient economic incentive. • 
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in Canada has been "largely aimed at clearing product regulatory requi-
rements for products developed elsewhere, rather than...[being] designed 
to ensure creation and commercialization of new products in Canada" 
p. 8; see also Gordon and Fowler 1980, p. 13). 

A study comparing the R & D intensity of the Canadian pharmaceu-
tical industry with that of other OECD countries (Palda and Pazderka 
1980) found that R & D intensity was positively related to the concen-
tration of the industry and the degree of patent protection, and nega-
tively related to the degree of foreign ownership in the industry 
(p. 52). This last finding lends support to LeNeveu's contention that 
the Canadian subsidiaries of multinational pharmaceutical companies 
serve mainly as distributors for products developed elsewhere. Data 
employed by Palda and Pazderka show that while Canada produced 2.6 per 
cent of the total pharmaceuticals manufactured in OECD countries in 
1977, it was responsible for the introduction of an estimated 0.5 per 
cent of new chemical entities between 1958 and 1970 (Table 11, p. 76; 
Table 14, p. 82). Thus, the findings of Palda and Pazderka seem to 
indicate that the oligopolistic structure of the pharmaceutical industry 
in Canada may enhance its R & D effort, while the large degree of 
foreign ownership5  and the existence of compulsory licensing act as 
disincentives to inventive activity in this country (pp. 52-54). 

In contrast to the assertions of Palda and Pazderka, and a number 
of other studies, 6  Gorecki (1981) found that the view that compulsory 
licensing has led to a substantial decrease in pharmaceutical R & D 
investment "is not consistent with the available data. Indeed, the 
weaker inference that R & D has declined is not supported" (p. 161). 
According to Gorecki current and capital R & D expenditures in Canada, 
in constant terms, have not decreased since the advent of compulsory 
licensing. In fact, "when industry size is taken into account, R & D 
(measured by current or capital expenditures as well as employment) has 
been virtually unchanged since 1967" (ibid.). While Gorecki concedes 
that it is not an incentive to R & D investment, he rejects the asser-
tion that compulsory licensing has led to a decline in R & D in Canada 
based on the fact that no hard evidence has been provided which conclu-
sively links decreased R & D with the advent of compulsory licensing. 

From this brief description of the pharmaceutical industry in 
Canada, it appears that because of the high degree of foreign control, 
the industry serves more of a distribution function than an innovative 
one. The widespread use of patents for the various chemical entities 

5. 	A recent study by Rugman, although not dealing specifically with 
the pharmaceutical industry, found support for the proposition that less 
R & D is done in the branch plants of multinationals in Canada than in 
either their home market or in independent Canadian firms of similar 
size. See Rugman 1981, p. 613. 

6. 	See, for example, OECD 1977, and Industry, Trade and Commerce 
1979. • 
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which the industry produces has led to a significant increase in the 
monopoly characteristics displayed by the industry. This, in turn, has 
given rise to unnecessarily high drug prices. The introduction of com-
pulsory licensing is viewed to have mitigated the situation somewhat for 
drugs with widespread distribution, but has had little effect on the 
price of drugs with a limited market. 

• 
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Chapter III 

THE SEED INDUSTRY: CANADIAN AND U.S. PERSPECTIVES 

INTRODUCTION 

The seed industry can be divided into two areas of endeavour, 
plant breeding and distribution. In the past, commercial plant breeding 
in agricultural crops has been concerned with improving the yield and 
nutritional potential of field crops. At the same time, breeders have 
attempted to provide new varieties with increased resistance to insects 
and disease as well as the meteorological vagaries of nature. The dis-
tribution system includes the multiplication of seed as well as the 
marketing system which places the seed into the hands of the final user, 
the farmer. Superimposed upon both parts of the seed establishment, 
both in Canada and the United States, are regulations which, at least in 
Canada, play a significant role in determining the behaviour of many 
participants in the seed industry. Despite the importance of this 
industry to agriculture in both Canada and the United States, very 
little information is available on its structure and operation in either 
country.' This lack of information, and a basic lack of data, prevented 
a careful analysis of existing structure and structural changes as part 
of this study and represents a serious deficiency in the ability to 
detect or monitor the effects of PBR if it were introduced. 

PLANT BREEDING 

Canada 

In Canada, plant breeding of cereal cultivars has historically 
been a public sector activity and it is only recently that the private 
sector has become more involved. Although no exact figures are avail-
able, the concensus is that the public sector accounts for at least 95 
per cent of all plant breeding done in this country. Pridr to 1978, all 
breeding for cereals and oilseeds was conducted by public breeders. 
Currently, the Alberta and Saskatchewan Pool Elevator Companies have a 
breeding program for wheat, oats, barley, rapeseed, and most recently, 
for hybrid sunflowers, while Ciba-Geigy Seeds has a wheat breeding pro-
gram. However, the majority of private sector breeding activity is 
centred on hybrid corn and market-garden crops. 

1. 	An extensive review of Canadian data sources, the Canadian eco- 
nomic literature, and personal communication with industry members con-
firmed that little information on the industry was available, and that 
certainly no comprehensive studies had been done. Robert F. Liebenluft 
found the same situation existed in the United States. See Liebenluft 
1981, p. 86. • 
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Within the public sector, it is estimated that Agriculture Canada 
accounts for approximately 67 per cent of the breeding effort, while 
universities provide the remaining 33 per cent. In a more detailed 
breakdown of the research effort, it is estimated that 60 per cent of 
university breeding programs are directed toward basic research and 40 
per cent are devoted to more applied research (that is, varietal devel-
opment), while the reverse is true for Agriculture Canada. At present, 
no estimate of the distribution of research effort among private firms 
is available. It is known, however ,  that 100 per cent of their research 
is directed to varietal development: 2  

Plant breeding activity in Canada is constrained by a licensing 
system which requires phenotypic distinguishability for a new variety as 
well as improvement in at least one quality attribute (yield, disease 
resistance, pest resistance, etc.) while other quality standards are 
still maintained. A second difficulty imposed on breeders is that new 
varieties must be licensed for all of Canada, and cannot be adapted and 
licensed only for certain geographic regions. 3  

United States 

The history of cereal breeding in the United States is similar to 
that in Canada in that most early research was carried out by the public 
sector, generally at agricultural experiment stations. It is only with 
the advent of hybrid varieties that private companies became interested 
in setting up their own plant breeding programs, rather than just dis-
tributing the varieties which were developed by public plant breeders. 
The reasons for this increased interest were twofold. First, the quali-
ty of hybrid seed is a function of its inbred parents and grandparents. 
Since it is virtually impossible to determine the inbred crosses which 
produced the hybrid by simply examining the seed, private companies can 
maintain exclusive control over their hybrids by simply maintaining the 
secrecy of their hybrid lines. Second, unlike self-pollinating crops, 
where farmers can save their own seed to use in subsequent years without 
significant loss in crop yield or quality, the superior vigour displayed 
by hybrid seed is not present in its offspring. Thus, farmers must pur-
chase seed each year if they wish to retain the yield advantages of 
hybrids. 

2. These estimates were derived in part from personal communication 
with Dr. W. Bushuk, Vice-President (Research), University of Manitoba, 
and in part from information released by Agriculture Canada, in mimeo-
graphed form, which specifies that of the 144 plant breeders employed in 
the public sector in 1980, 97 were employed by Agriculture Canada and 47 
by universities. 

3. There is some evidence that this universality requirement is in 
the process of being relaxed. 	However, these constraints remain as 
important regulatory factors in plant breeding. 
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While hybrid corn was the first and by far the most successful of 
the hybrids, private companies have attempted to produce other hybrid 
varieties. To date, they have been most successful with sunflower, 
sorghum, cotton and a number of vegetable varieties. Despite extensive 
continuing research to develop cereal hybrids, especially a wheat 
hybrid, the private sector has been unable to produce hybrids that are 
significantly better than non-hybrid varieties which are presently 
available. 

Although no figures are available, it appears certain that rela-
tively more private plant breeding activity is taking place in the 
United States than in Canada. Institutional differences between the two 
countries include the passage of the U.S. Plant Variety Protection Act 
(PVPA) in 1970. The PVPA attempted to provide breeders of non-hybrids 
with legal protection, which was equivalent to the protection that 
existed for hybrids. An assessment of the impact of the PVPA on U.S. 
plant breeding will be provided below. A second difference is that 
there are no licensing provisions in the United States, so that American 
plant breeders are less constrained than Canadians in their efforts to 
produce new varieties. 

SEED DISTRIBUTION 

Canada 

The Canadian seed distribution network comprises two distinct yet 
interrelated parts, that is, seed multiplication and commercialization. 
The multiplication of pedigreed seed froM Breeder to Certified is car-
ried out by members of the Canadian Seed Growers Association (CSGA). 
The plant breeder who originated the variety provides the CSGA with a 
small amount of Breeder seed, which is then multiplied through two gene-
rations by CSGA members who are designated Select Breeders to produce 
Select and then Foundation seed. Foundation seed can then be Multiplied 
by all members of the CSGA to produce Registered and then Certified 
seed. It is this latter type that is sold in commercial quantities to 
farmers to meet the food and feed demand for a particular variety. 

Seed is multiplied under strict growing conditions required by 
the CSGA to ensure purity and identity. To minimize the possible effect 
of genetic shifts or contamination, the number of generations of seeds 
produced from Breeder or Select seed that are considered pedigreed is 
limited. Thus, growers must obtain a new stock of Foundation or Regis-
tered seed at specified intervals in order to continue to grow pedigreed 
seed. 

Pedigreed seed must meet certain standards of germination and 
must not contain excessive amounts of weed seeds, seeds of other crops 
or inert matter. Enforcement of these standards is the responsibility 
of the Plant Products and Quarantine Division of Agriculture Canada. 
Once pedigreed seed passes inspection, labels are attached to the bags 

O  
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containing it, indicating its class of pedigree, its crop and variety 
names, the crop certificate number assigned to it by the CSGA, which 
identifies the grower, the year it.was produced and the seed certificate 
number assigned by Agriculture Canada for each lot of seed tagged by a 
seed inspector. For ease of identification, each class of seed has a 
different and easily distinguishable tag colour. 

After 1976, the SeCan Association4  became involved in the multi-
plication and merchandising of new varieties exclusively by members of 
the new association. Thus many members of the CSGA became members of 
SeCan so they could grow new varieties which were released through 
SeCan. In accordance with the rules of the CSGA, SeCan members agree to 
produce only pedigreed classes of seed. They also agree to sell only 
the Certified class of any variety, except to other SeCan members. 

Unlike the CSGA, SeCan Association charges a levy of 2 per cent 
on the sale price of Certified seed only and collects any royalty which 
the plant breeder, who releases a variety through SeCan, chooses to 
Impose. To date, most SeCan variety releases have been from Agriculture 
Canada, which does not impose a royalty, and from universities, some of 
which do ask . for a royalty and some of which do not. Although, at 
present, the number and importance of varieties released through SeCan 
is still relatively small, it is anticipated that SeCan will become an 
increasingly important force in the Canadian seed industry, both in the 
multiplication and distribution of pedigreed seed. 5  

In Canada, pedigreed seed is distributed mainly through the line 
elevator companies, such as the Pools, and through smaller local seed 
firms, many of whom are also seed growers and processors. As with seed 
growers, many traditional distributors of pedigreed seed are now also 
members of SeCan so that they can distribute varieties released exclu-
sively through that organization. One of the functions SeCan performs 
is to promote new varieties through media releases and commercial 
advertising campaigns. 

4. "SeCan membership is open to anyone who has access to facilities 
for multiplication, processing, storage and merchandising of seed. 
Essentially, this means that anyone who has an interest in seed and is 
willing to pay the annual fee [of $100], can join and participate in 
varieties." (Extract from talk by L.R. White, President, to the Joint 
Meeting of the Western Seed Growers and Seed Trade, October 30, 1979, in 
Winnipeg, the SeCan Association, Ottawa, p. 4). Thus, SeCan membership 
includes plant breeders, seed companies, government agriculture offi-
cials (both federal and provincial) and seed growers. 

5. Membership in SeCan more than doubled between December 1979 and 
December 1980, rising from 328 to 763 members. 

• 
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Although increasing, it is estimated that only about 20 to 30 per 
cent of the seed used in Canadian agriculture is pedigreed, and this 
varies considerably depending on the crop in question. The distribution 
of non-pedigreed seed is generally on a farmer-to-farmer basis. Recent 
changes to the Seeds Act do not permit advertising of seed for sale by 
variety name, unless the seed is pedigreed. Non-pedigreed seed can only 
be advertised by generic name (wheat, oats, barley, etc.). These 
changes were intended to increase the sale of pedigreed seed. 

United States 

As in Canada, the United States seed industry can be divided into 
separate but interrelated multiplication and distribution systems. 
Unlike Canada, the United States has no licensing system; therefore 
there is no restriction on varieties which can be grown. The major 
regulatory instrument used to encourage the use of the best available 
seed and to make available high quality seed is the certification pro-
gram which is the responsibility of each state. Authority for imple-
mentation of the program is generally delegated to the State Agricultur-
al Extension Service, or more often to a crop improvement association. 
In order for a variety to be certified, the originator, or his or her 
other agent, must submit certain information including: the variety 
name; information on its origin and the breeding procedure used in its 
development; a description of the plant and seed of the variety (both 
morphological and physiological) that distinguishes it from other vari-
eties; evidence of the performance of the variety (e.g., comparative 
yield data, insect and disease resistance, etc.); a statement de-
lineating the areas of adaptation of the variety; a statement indicating 
how the seed stock classes will be maintained, including the number of 
generations through which the liariety may be multiplied; and a seed 
sample (North Dakota State Seed Department 1980, pp. 1-2). 

There are only four pedigree classes in the United States: 
Breeder, Foundation, Registered and Certified. As in Canada, Breeder 
seed is controlled by the originating plant breeder or institution, 
while Foundation seed must be owned by or multiplied under the supervi-
sion of an agricultural experiment station, or the originating plant 
breeder or institution. 

There is no equivalent to the CSGA in the United States. Any 
grower can produce Registered or Certified seed provided that the seed 
•is produced, handled and distributed in accordance with the certifica-
tion rules set down by the state. The originating plant breeder can 
specify the number of generations through which a variety can be multi-
plied; however, to minimize the possibility of genetic drift or contami-
nation, only two generations beyond Foundation seed are usually 
allowed. Thus, like members of CSGA, American growers must replenish 
their planting stocks at specified intervals. 

• 
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The certifying agency is responsible for inspecting pedigreed 
seed to ensure that it meets certain standards of germination and levels 
of impurities allowed. As in Canada, tags must be attached to packages 
containing pedigreed seed. These tags indicate the class of Certified 
seed, the state in which the seed was certified, the crop and variety 
name, and a number which can be used to trace the grower and certifica-
tion records of the particular lot of seed (Liebenluft 1981, p. 92). 

Although certification does not ensure that a particular variety 
meets any quality or yield standards, it does ensure that the quality 
and purity of the seed itself are high. In addition, although there is 
no absolute guarantee that advertising claims for the properties of the 
variety will not exceed its performance, certification provides a mecha-
nism to ensure that the advertised claims do not exceed the variety's 
performance in reported test trials. Certification thus provides U.S. 
farmers with some of the protection which the licensing system provides 
to Canadian farmers. 

The seed distribution channels in the United States are similar 
to those in Canada. Pedigreed seed moves through farmer co-operatives, 
elevator companies, and many small local processing firms, many of which 
produce pedigreed seed as well. In addition, a number of seed companies 
breed, multiply, process and distribute their own seed (e.g., Pioneer, 
Jacques Seeds, etc.). 

As in Canada, the majority of seed used by U.S. farmers is non-
pedigreed, the exception being hybrid seed. As such, much of the seed 
sold is non-certified, which means there is little or no quality control 
over the seed itself. However, the enactment of the PVPA in 1970 has 
led to an increase in the number of new varieties which are being certi-
fied, for reasons which will be discussed below, and it is expected that 
this trend will continue. 

RECENT DEVELOPMENTS 

Although there is a dearth of explicit information about partici-
pants in the seed industry in Canada and the United States, it is clear 
from the discussion above that the industry in both countries is frag-
mented and thus relatively competitive. This is especially true in the 
growing and distribution of self-pollinated cereal crops, but is less 
true in hybrids, especially in hybrid corn. The plant breeding effort 
in both countries is shared by both the public and private sector, al-
though the relative shares have been changing. 

• 
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Despite the relatively dispersed nature of the seed industry in 
both countries, a number of developments have raised concerns about the 
possibility of increased anti-competitive behaviour. The primary cause 
of this concern is the acquisition of seed companies in both Canada and 
the United States by large multinational pharmaceutical, petrochemical 
and food processing firms (see Table I for recent takeovers of Canadian 
companies and Table 2 for U.S. companies). While the number of acquisi-
tions appears to be fairly large, it is impossible to know what their 
impact is or will be. This is due to the lack of information available 
about the market share which these seed companies have, both in Canada 
and in the United States. 

The growing financial constraints faced by public breeding pro-
grams are another cause for concern. It is feared that if public input 
into varietal development is curtailed or eliminated, private companies 
will raise seed prices unduly once they have a monopoly or near-monopoly 
in the introduction of new varieties. 

A development which thus far affects only the United States is 
the existence of plant variety protection (PVP) in that country. Its 
effect on the U.S. seed industry is fully discussed in the next chapter. 

The emergence of SeCan in Canada has created concern in the U.S. 
plant breeding community because of the apparent reluctance of this 
Canadian organization to provide breeding material of varieties for , 
which it has exclusive right of release. If this is, or continues to 
be, the case it may curtail the traditionally open reciprocal flow of 
information and materials between U.S. and Canadian plant breeders. 

• 
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411 	 Table 1  

Recent Takeovers and Holders of Canadian Seed Companies 

Acquirer (A) or Holder (H) 	 Canadian Seed Company 

Celanese Corp. (A) 	 Harris Seeds 

• 

Ciba-Geigy (A) 

Continental Grain (A) 

Dekalb Agresearch U.S.A. (H) 

Maple Leaf Mills Limited (A) 

Norin Corp. (H) 

Pfizer Chemicals and Genetics 
Ltd. (A) 

Stewart Seeds Limited 
Hybridex Inc. 
Funk International Seeds Canada Ltd. 

Hennas Seed Company 

Dekalb Canada Limited 

Maxville Feed and Seed Ltd. 

Maple Leaf Mills 

Warwick Seeds Limited 

Pioneer International Inc. 	 Pioneer Hi-Bred Corn Co. 
U.S.A. (H) 

Sandoz (A) 	 Northrup-King Co. 
National NK Seeds Ltd. 

Upjohn Pharmaceutical (U.S.A) 	Asgrow Canada Ltd. 
(H) 

W.R. Grace (H) 	 Pfister Hybrid 
American Breeder Service 

Yoder Bros. Inc. (A) 	 Yoder-Atkin-Ltd. 

Source: FIRA 1974/75-1982/83. 

• 
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Table 2  

Recent Acquisitions of U.S. Seed Companies 

Acquirer 	 Seed Company 

Agrigenetics 	 Keystone Seed 
Jacques Seed 

Anderson Clayton 	 Paymaster Farms 
Tomeo-Genetic-Grant 

Cargill 	 Dorman Seeds 	 1 
1 1 

Kroeker Seeds 
PAG 

Central Soya 	 O's Gold Seal 

Diamond Shamrock 	 Taylor-Evans Seed Co. 

FMC Corp. 	 Seed Research Association 

Garden Products 	 Gurney Seeds 

General Foods 	 Burpee Seeds 

Hilleshoeg/Cardo 	 International Forest Seeds Co. 

International Multifoods 	 Baird Inc. 
Lynk Bros. 

International Telegraph and 	0.M. Scott and Sons 
Telephone 

Kent Food Co. 	 L. Tewles Seed Company 

Kleinwanzieberer Swatzucht AG 	Cooker's Pedigreed Seed Company 

Monsanto 	 Farmers' Hybrid Co. 
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5 	 Table 2  (cont.) 

Acquirer 	 Seed Company 

National Association of Plant 
Breeders (Olin & Royal Dutch 
Shell) 

Agripo Inc. 
Tekseed-Hybrid 

Occidental-Petroleum 	 Ring Around Products 

Pioneer Hi-Bred Lankhart 
Lockeet 
Arnold Thomas Seed Co. 

Clemens Seed Farms 
Jordan Wholesale Co. 
Trojan Seed 
Warwick Seeds 

• Advanced Seeds 
Ferry-Morse Seeds 
Hulting Hybrids 

National N.K. 
Northrup-King 
Rogers Bros. 

Southwide Inc. 	 Delta and Pine Land 
Greenfield Seed 

Tate & Lyle 	 Berger & Plate 

Tejon Ranch Co. 	 Waterman-Loomis Inc. 

Upjohn Pharmaceutical 	 Asgrow Seeds 
Associated Seeds 

Source: Claffey 1981, p. 32; U.S. Congress 1979, p. 53. 

Sandoz 

• 



Chapter IV 

PLANT BREEDERS' RIGHTS 

THE LITERATURE 

In favour of PER  

As mentioned above, PBR is a system whereby patent—like protec-
tion is granted to the developers or discoverers of "new" varieties of 
plants. The reasons often cited for its adoption include the following: 
(1) it will encourage the development of new varieties of plants, espe-
cially through more private sector investment in plant breeding; (2) it 
will ensure the best varieties are available to domestic growers; (3) 
royalties collected on new varieties could be used to defray the cost of 
public plant breeding; and (4) equitable treatment for plant breeders; 
that is, like others working in the area of intellectual properties, 
they deserve to reap some of the reward from their awn efforts. 

Despite a concerted effort, an extensive search of the literature 
uncovered only four quasi—empirical studies to determine the accuracy of 
any of the stated claims about PER. A 1976 survey sponsored by the 
American Seed Trade Association (ASTA) indicated that 71 per cent of the 
responding companies had increased their plant breeding research effort 
due to the existence of plant variety protection (PVP), while 29 per 
cent stated that it had no effect on their research expenditure. 

In an examination of some of the effects of PBR on the United 
Kingdom, Murphy (1981) found that there has been a large increase in the 
number of new varieties being protected, including many new cereal vari-
eties since 1965. As well, the number of private firms engaged in plant 
breeding has increased from about 10 in 1967 to 23 in 1981. 1  

Corresponding to this, investment in private sector plant breed-
ing has increased sharply in the United Kingdom. Although no exact 
figures are available, the British Association of Plant Breeders col-
lected data which indicated that there had been a 500 per cent increase 
in private plant breeding investment between 1975 and 1980 alone. In 
addition, Murphy (1981) indicates that private varieties have improved 
substantially, especially during the mid to late 1970s. 2  He cites the 
fact that in spring barley, the most extensively grown crop in the 
United Kingdom, six out of nine varieties presently on the recommended 
list were bred by private sector U.K. breeders (p. 28). 

1. Unfortunately no figures are given for the number of new protect-
ed cereal varieties-available. 

2. Murphy does not specify what is meant by "improved." • 



• 
-28 - 

Preliminary results of a study by Perrin indicated that there was 
an increase of over 4000 per cent in the level of investment in soybean 
breeding in the United States, as well as an increase in the level of 
cereal breeding of over 350 per cent between 1970 and 1979. Perrin also 
found that the rate of genetic improvement was greater after PVP, but 
that the increase was not statistically significant. 3  

The most recent study of PVP sponsored by the American Seed Trade 
Association (Batcha and Studebaker 1982), indicates that from the date 
of the inception of PVP until May 1982, there had been 964 PVP certifi-
cates issued. Of this total, 217 certificates had been granted for 
Soybeans, 104 for new Common Wheat varieties, 5 for Durum Wheat, 14 for 
new Barley varieties, and 12 for Oats (Table 1, p. 8). The study found 
that at the end of 1981, Americans owned 646 (72 per cent) of the certi-
ficates granted, and foreigners owned 195 (22 per cent), while 52 (6 per 
cent) were owned by persons or organizations of undetermined origin 
(Table 4, p. 10). In grouping PVP certificates by type of owner, the 
ASTA study found that, at the end of 1981, 393 (44 per cent) were owned 
by multinationals (U.S. and foreign), 249 (28 per cent) were in the pos-
session of non-multinational private companies (U.S. and foreign), 130 
(15 per cent) were granted to public institutions (U.S. and foreign), 54 
(6 per cent) were owned by cooperatives (U.S. and foreign), 15 (1 per 
cent) were granted to individuals (U.S.), and 52 (6 per cent) were clas-
sified as owned by miscellaneous (U.S. and foreign) because ownership 
could not be determined (ibid.). 

CONCERNS ABOUT PBR 

Concerns expressed in the literature about the effects of PBR 
include: higher seed prices; more seed industry concentration; high PBR 
administration costs; increased risk of "genetic wipeout"; 4  less public 
plant breeding activity or a shift away from variety development to more 
"basic" research; an end to or at least a slowdown in the exchange of 
information and breeding materials; and specifically in Canada: royal-
ties paid to foreigners greater than incoming  royalties; and  multina-
tional profits from seed companies flowing out of Canada. 

3. Personal communication, Richard Perrin, Department of Economics 
and Business, North Carolina State University, Raleigh, N.C. 

4. Concern about genetic wipeout, genetic vulnerability, and lack of 
generic variability refers to the fear that increasing dependence on 
only one or two varieties of each crop (monoculture) leaves us more vul-
nerable to a single disease or insect pest which could destroy nearly 
all of a particular crop. The corn blight which destroyed a large per-
centage of the U.S. corn crop in 1970 is cited as an example of the 
danger of lack of genetic variability in the crops we produce. 

• 

• 
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A search of the literature revealed a number of quasi-economic 
studies which had analyzed some of the issues mentioned above. A study 

by Claffey (1981) examines the effect of PVP on the economic concentra-
tion in the seed industry as well as its effect on genetic variability. 
In evaluating the former, Claffey collected examples of recent seed 
company takeovers in the United States. Although they provide food for 
thought, Claffey states, "as evidence of supporting allegations of 
economic concentration...this is liable to be charged as being only 
circumstantial, since the intent of acquisition is not explicit and 
dates of acquisition are coincidental with passage of the PVA" (p. 32). 
She posits plausible reasons for the sale of U.S. seed companies other 
than PVP, such as the low value of the U.S. dollar in relation to 

European currencies in the early and mid 1970s, as well as the influence 
of U.S. tax laws on seed company owners near retirement age. She adds 
the important caveat, however, that while this may explain why seed 
companies were sold, it does not really explain why they were bought 
(p. 33). 

Claffey also compared the change in U.S. seed prices from 1971 to 
1980 with the change in machinery and fertilizer prices over the same 
period. She found that "the three industries demonstrated parallel and 
relatively comparable changes in sales growth and price increases. And 

there is no known evidence of collusion; rather changes in fundamental 
conditions perhaps explain the increases" (p. 34). 

In examining the question of genetic variability, Claffey pre-
sents the views of thoe who are concerned about the impact of PVP on 
genetic vulnerability and those who are not (p. 35). Her main conclu-
sions are that a comprehensive study is needed to examine the issues 
which PVP has raised (p. 36). 

Responses from heads of 47 agricultural experiment stations to a 
brief survey conducted by Hanway (1978) revealed that 45 of the 47 would 
continue to release varieties (i.e., would not confine their activities 
to just basic research), while the 2 respondents who said they would not 
release varieties have terminated their crop breeding activities. In 
response to the question of whether the availability of PVP had reduced 
the level of plant breeding at their station, 45 of the respondents said 
that it had not, while 2 had no comment (p. 5). 

Duvick (1981) sent questionnaires to the leaders of 125 breeding 
programs in the United States, both public and private, concerned with 
breeding cotton, soybeans, wheat, sorghum and maize, to determine 
whether PVP had affected genetic diversity in those crops. From the 101 
responses which he received, Duvick provided the following summary: 

The proportion of U.S. crop land planted to small numbers 
of favorite cultivars of cotton, soybeans, wheat, sorghum 
and maize has decreased since 1970 but still is high. 
However, a large majority of U.S. plant breeding directors 
believe that these crops are not in serious danger from 
genetic vulnerability. They note that: cultivars are 

• 
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replaced every 7-9 years on average, providing genetic 
diversity in time; reserve cultivars number thousands per 
crop...; breeding pools are more diverse genetically than 
in 1970, due to planned introgressions of exotic germ-
plasm... (p. 28) 

THE UPOR EXPERIENCE 

The International Union for the Protection of New Varieties of 
Plants (UPOV) is made up of states that are party to the International 
Convention for the Protection of New Varieties of Plants, which came 
into being in December 1961. 5  Since some members of UPOV have had PBR 
for almost two decades, it was felt that information about their expe-
rience would be of value to the present study. Consequently, a ques-
tionnaire (see Appendix) was sent to UPOV headquarters in Geneva, Swit-
zerland, with a request that it be sent to the proper authorities in the 
various member countries. UPOV headquarters returned a summary or 
translation of the responses to this questionnaire. The countries which 
provided information include: Belgium, Denmark, France, the Federal 
Republic of Germany, New Zealand, South Africa, Sweden, Switzerland and 
the United Kingdom. Since the information obtained from the latter, by 
virtue of a separate survey of the British plant breeding community, is 
reported below, the U.K. responses will not be included here. Initial-
ly, the questionnaire did not include specific questions on the changes 
in seed prices since the introduction of PBR, or on the effect of PBR on 
genetic vulnerability. Therefore, a second questionnaire, covering 
these important concerns, was sent directly to the Plant Variety Offices 
of countries which had responded to the initial questionnaire. Re-
sponses were received from Belgium, France, the Federal Republic of 
Germany, New Zealand, Sweden and Switzerland. 

All respondents felt that there had been an increase in the level 
of investment in plant breeding since the introduction of PBR in their 
countries. Only two indicated that they were not certain whether this 
increase was due to PBR. 

Respondents were almost unanimous in their belief that there had 
been a shift in emphasis in public sector plant breeding away from vari-
etal development. However, two responses were qualified by the belief 
that this shift to more basic research was due to the advent of private 
breeding as well as to the financial squeeze now facing governments. 
Only one respondent felt that there had been no such shift in his coun-
try. 

5. 	On January 1, 1982, the following countries were members of 
UPOV: 	Belgium, Denmark, France, the Federal Republic of Germany, 
Ireland, Israel, Italy, the Netherlands, New Zealand, South Africa, 
Spain, Sweden, Switzerland, the United Kingdom and the United States. • 
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Only one UPOV member felt that germ plasm exchange at the inter-
national level had been negatively affected since PBR, but indicated 
that this process had begun before PBR was introduced. All other 
respondents felt that PBR had not adversely affected germ plasm exchange 
and two even thought that germ plasm exchange had actually increased 
since the advent of PBR. 

While all but one respondent indicated that there had been an 

increase in the number of new varieties available since PBR, most re-
sponses were qualified either by the statement that this increase was 
not necessarily due to PBR or by the observation that this increase was 
not uniform across all crops, but applied only to specific crops. 

It was unanimously held that the quality of new varieties has im-
proved since PBR was introduced. Respondents were also unanimous in 
stating that the collection of royalties on protected varieties had not 
posed any major problems. 

A slight majority of those who responded felt there had been a 
change in the structure of the seed industry of their country either 
just prior to or after the introduction of PBR. However, none felt that 
this change could be specifically attributed to the introduction of 
PBR. The majority of respondents held the view that there had been no 
marked increase in the participation of multinationals in their respec-
tive seed industries. The majority among those who indicated that there 
had been an increase in multinational participation believed that this 
was entirely independent of PBR. 

Almost all of those who responded indicated there had been no 
change in licensing requirements or equivalent since PBR. Only one 
respondent felt that there had been an increase in the strictness of 
testing for distinctness, uniformity and stability (DUS). 

The majority of respondents did not know whether there had been a 
change in net royalty flows since PBR. Two felt that there had been a 
net outflow of royalties from their countries since PBR was introduced, 
while one felt the effect was mixed, depending on the type of crop being 
considered. 

Respondents were unanimous in the belief that the overall effect 
of PBR on their countries was positive. The only negative effect re-
ported by one respondent was the direct cost of operating the system. 
No suggestions were made for changing the present UPOV system of plant 
variety protection. 

All but two respondents to the follow-up questionnaire indicated 
that seed prices had increased since the advent of PBR, but all attri-
buted the increase to inflation rather than to PBR. One-half of those 
who replied felt that the relative increase in seed prices had been 
smaller than for other farm inputs, while the other half indicated they 
did not know how seed price increases compared with increases in other 
agricultural inputs. 

T .  
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All but one of the respondents were of the opinion that PBR did 
not increase the risk of genetic vulnerability. They stated categori-
cally that while genetic vulnerability may be a concern, it was com-
pletely separate and distinct from PBR. The feelings of the final 
respondent regarding the relationship between PBR and genetic vulnera-
bility were not clear. 

THE U.K. EXPERIENCE 

When the United Kingdom joined UPOV in 1964, the Plant Variety 
Rights Office (PVRO) was established to administer PBR. According to 
UPOV regulations, in order for a new variety to be granted protection, 
it must be shown to be distinct, uniform and stable (DUS) in official 
trials. When the United Kingdom entered the EEC in 1973, it was re-
quired to adopt the National List (NL) system, which also entailed tests 
for DUS, as well as the requirement that a new variety show value for 
cultivation and use (VCU). 6  The technical tests for DUS serve both PBR 
and NL purposes and it is for this reason perhaps that the two concepts 
are sometimes confused. 

Information about the effects of PBR on the United Kingdom was 
obtained mainly from responses to a questionnaire which was mailed to 37 
plant breeders and plant breeding organizations, both public and pri-
vate, in that country. 7  The questionnaire dealt essentially with the 
claims and concerns which have been expressed about PBR. The United 
Kingdom was chosen for ease of communication and because it has had PBR 
since 1965 and is a member of UPOV. 

In assessing the U.K. experience with PBR, it is clear that both 
public and private sector breeders are convinced that it has led to a 
greatly increased level of investment in plant breeding by the private 

6. Under EEC law, seed of agricultural and vegetable varieties may 
be marketed within the Community only if the variety concerned has been 
found to be DUS and has accordingly been entered on a National List of a 
member state. 	Agricultural crop varieties are also subject to an 
additional examination to establish satisfactory value for cultivation 
and use (i.e., has merit). 

7. A copy of this questionnaire appears in the Appendix. Completed 
responses were received from 17 plant breeders and organizations, while 
6 respondents indicated that they had forwarded the questionnaire to the 
British Association of Plant Breeders for completion. The remaining 144 
questionnaires elicited neither a completed response nor acknowledgement 
of receipt. 
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sector, which would not have occurred otherwise. 8  There is, however, 
some question as to whether the entire increase in private plant breed-
ing can be attributed to PBR. 

There is some disagreement about the effect of PBR on public 
sector breeding programs. Some respondents indicated that they felt 
research expenditure in the public sector had increased, others, that it 
had decreased slightly, and still others felt it had stayed the same. 
The overall view, however, seemed to be that there had been little 
change in the support given to public sector breeding programs. 

A small majority indicated that  PER  had led to a slight shift in 
the emphasis of public sector breeding programs away from varietal 
development toward more basic research. Economic conditions are cited 
as being at least partly responsible for this shift. 

There is almost complete agreement that PBR has not led to any 
new impediments to the exchange of information or breeding materials. A 
number of respondents cite an increase in germ plasm exchange since PBR 
was introduced into the United Kingdom. 

Respondents indicated that there had been a tremendous increase 
in the number of new varieties available since PBR, both public and pri-
vate. 9  The great majority were of the opinion that these new varieties, 
with only minor exceptions, displayed some improvements in terms of 
yield, grain quality, insect or disease resistance. 

8. 	Estimates and examples of the increase in private plant breeding 
include: 

- an increase of 570 per cent in private investment between 1967 and 
1979; 

- an increase in full private sector membership in the British Associa-
tion of Plant Breeders from 10 in 1967 to 23 in 1979; 

- an increase in the number of new applications submitted for variety 
protection from 107 in 1966 to 157 in 1970, and 408 in 1978 and 276 in 
1979. 

9. 	The National Seed Development Organization Limited (NSDO) was set 
up in the United Kingdom, seemingly as a crown corporation, soon after 
the establishment of PBR to manage the multiplication, processing, sales 
and distribution of the seed of new public varieties in domestic and 
export markets. It now performs these functions for some private varie-
ties as well. This organization appears to be operating well, and 
showed an after-tax retained profit of £209 thousand for 1981. 

• 
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According to all respondents, the collection of royalties has not 
posed any problems in cereals. The U.K. Plant Royalty Bureau, which 
operates and polices the actual collection of royalties, is reported to 
run very smoothly and at very low cost (estimated to be between 1 and 2 
per cent of gross royalty income). Some problems were mentioned in 
royalty collection on asexually reproduced varieties such as potatoes. 

All respondents acknowledged that there had been a marked in-
crease in multinational participation in the seed industry in the United 
Kingdom since PBR was introduced. Only a small minority, however, 
attributed this increased activity to PBR. Most indicated that economic 
conditions and the need for larger capital requirements to fund plant 
breeding were probably responsible for this change in seed industry 
structure. Almost no concern was evident that the presence of these 
multinationals was or would have a detrimental effect on the seed indus-
try. Only one respondent cited the need to maintain a strong public 
sector input into plant breeding in order to ensure the continued health 
of the U.K. seed industry. 

Licensing requirements for new varieties, according to most 
respondents, came into effect after PBR as a separate set of regulations 
providing user protection independently of PBR. Only one respondent 
felt that variety licensing was a necessary consequence of PBR. 

There was no agreement on whether net royalty flows from pro-
tected varieties were having a positive or negative effect on the United 
Kingdom. Some respondents felt there was a net royalty outflow, others 
thought that the net flows were in balance, while still others felt that 
there was, or soon would be, a net inflow of royalty payments for pro-
tected varieties of U.K. origin. 

It was the opinion of all respondents that the overall effects of 
PBR had been positive for the United Kingdom, with the single most im-
portant effect being the increase in private investment in plant breed-
ing. The major negative effect mentioned by some was that the testing 
system was having difficulty coping with the dramatically increased num-
ber of new varieties. Although some stated that the costs of testing 
are high, it was not clear to what degree the testing system -ds self-
supporting. Another criticism mentioned by a number of respondents was 
the inflexibility of the system's DUS requirements. 

As with the UPOV countries, the first questionnaire sent to plant 
breeders and organizations in the United Kingdom failed to include spe-
cific questions on changes in seed prices since the introduction of PBR, 
or on the effect of PBR on genetic vulnerability. A second question-
naire covering these two important areas was sent to those who had 
either completed the previous questionnaire or had forwarded it to the 
British Association of Plant Breeders. Of the 23 questionnaires sent 
out (see Appendix for a copy), ten full responses were received. 
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There was unanimous agreement among the respondents that while 
seed prices had increased since the advent of PBR, the increase was due 
to a general price increase which could not be attributed to PBR. The 
majority believed that seed prices had increased relatively less than 
other farm inputs, while the remainder indicated that they did not know 
how the increase in seed prices compared to the change in the price of 
other farm inputs. Several respondents provided published farm input 
price indices which corroborated the view that, at least from 1975 to 
the present, seed price increases were relatively smaller than increases 
for other farm inputs. 10  

Respondents were unanimous in the view that the issue of genetic 
vulnerability was not related to PBR. Most indicated some concern about 
the apparent loss of genetic diversity worldwide in many important field 
crops. They felt, however, that the existence of PBR had no effect on 
this possible narrowing of the genetic base. 

From the preceding discussion, it is clear that the respondents 
to our questionnaires believe that the introduction of PBR into the 
United Kingdom has had beneficial results, although more empirical work 
is required to determine the extent of the benefits. Similarly, the 
costs of the system need to be quantified for a conclusive judgement on 
the overall effects to he made. 

THE U.S. EXPERIENCE 

The U.S. Plant Variety Protection Act (PVPA) was passed in late 
1970. The Plant Variety Office was set up to administer the provisions 
of the Act. Unlike the United Kingdom and other UPOV countries, the 
granting of PVP in the United States does not require independent trials 
by a national organization. Rather, the results of the breeder's own 
trials, in addition to a detailed written description of the new varie-
ty, are sufficient for rights to be granted if the new variety meets the 
DUS requirements. 11  Unlike the UPOV countries, which are also EEC mem-
bers, the United States has no National List and no merit requirements 
which a new variety must display in order to be sold in commercial  chan-
nels. Although it is true that national licensing requirements, or the 
equivalent, are not a requisite for PVP or PBR to operate, they do make 

10. The most recent information received indicated that in April 1982 
the seed price index stood at 180.0 (1975 = 100), while the motor fuel 
index was 330.0, compound fertilizers stood at 189.3, straight fertil-
izer was 207.0, tractors stood at 248.7, while cultivation machinery and 
harvesting machinery were 226.9 and 263.8, respectively. 

11. The detailed description provided by the breeder seeking protec-
tion is compared with the descriptions of other known existing varieties 
which are kept on file in a computer database. 



• 

• 

- 36 - 

a difference insofar as the potential proliferation of varieties which 
are only superficially differentiated in such matters as colour of bloom 
or shape of leaf. 

Information about the impact of PVP on the U.S. seed industry was 
obtained through correspondence, as well as through interviews conducted 
with plant breeders, both public and private, and seed trade representa-
tives in and around Fargo, North Dakota, and Minneapolis, Minnesota. 

The United States was chosen for study because of ease of commu-
nication, because it has had PVP since 1970, and because it was felt 
that much of what occurred in the United States, especially in the 
north, would be transferable to Canada, in particular the prairie 
region. 

There is unanimous agreement that there has been a dramatic 
increase in total private investment in plant breeding since the PVPA 
was passed. Despite this, the question of the effect which PBR itself 
has had on private plant breeding is not as straightforward and involves 
consideration of a number of diverse factors. 

While everyone contacted felt that PVP was at least partly re-
sponsible for this increase, several indicated that other factors, such 
as the major grain deals between the United States and the Soviet Union 
in the early 1970s, may have been more important. Another point raised 
was that the increase in private plant breeding activity had not been 
uniform across crops. As reported in Batcha and Studebaker (1982), by 
far the largest increase has been in soybeans, with smaller, but still 
substantial increases having occurred in breeding wheat and cotton. It 
was suggested by many that increased interest in soybean breeding was 
due to the greatly increased acreage planted in that crop starting in 
the 1970s, as well as the fact that soybeans are a complementary crop to 
corn. A number of people felt there would have been sufficient 
motivation for an increase in private investment in breeding this 
particular crop even without PVP. As a rule, private breeding activity 
seems to be significantly and directly influenced by the planted acreage 
or market size of a particular crop. As such, there was no apparent 
increase in the private sector breeding effort in crops such as oats, 
and only a moderate increase in barley research. Wheat breeding effort 
was initially expanded but appears now to be diminishing. 

A point which emerged in interviews was that there may have been 
overinvestment in plant breeding due to PVP. Cases were cited of small 
companies which apparently did not appreciate that there was a substan-
tial time lag (12 to 15 years) between setting up a breeding program and 
successful development of new varieties. While many of these smaller 
firms have disappeared, it is estimated that there is still overinvest-
ment in some areas, the 40 companies breeding soybeans in Minnesota 
being the most common example given. 

• 
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Thus, while PVP is acknowledged as an important contributor to 
the growth of private sector plant breeding in some crops, the percep-
tion of long-term shortage in world food supplies is also considered 
an important explanatory factor. As well, PVP may have spawned over-
investment in some crops, while having little or no effect on others. 

According to the information collected, the level of public 
sector plant breeding appears to have remained unchanged or to have 
declined slightly since the advent of PVP. However, all those who.felt 
it had declined indicated that this was probably due to economic belt 
tightening by government rather than PVP. All people contacted held 
firmly that there was a role for both private and public breeders. It 
was felt that the role of public breeders may change as a result of PVP, 
and there were differences of opinion as to whether such change is actu-
ally taking place and whether it should take place. 

There is considerable disagreement about whether there has been a 
shift in emphasis in public sector breeding away from varietal develop-
ment to more basic research. Despite Hanway's (1978) survey results 
(presented above), the majority of respondents felt that public sector 
research was being directed more toward basic research. A number of 
respondents stated that they had recently heard high-ranking U.S. 
Department of Agriculture officials indicate that this was indeed going 
to occur, and that apparently federal grants for applied plant breeding 
research have been declining. It was noted, however, that many state 
governments have replaced lost federal funds for crops important to 
their particular state. The federally funded competitive grants program 
for basic research is also considered to be one of the causes for the 
increase in basic research and another indicator of the federal posi-
tion. However, there was little indication that such a shift was due to 
PVP. 

While some respondents maintained that there had been no change 
in public sector policy regarding research objectives, more than one 
felt that there had actually been an increase in variety development by 
the public sector, at universities in particular, due to the fact that 
royalties could be collected on new varieties. A few expressed a con-
cern for the future, that public breeders may be trapped into more 
varietal development work to the detriment of basic research. That is, 
if they make use of PVP to collect royalties on their new varieties, 
they may find that governments have cut their funding by an amount equal 
to the royalties collected. These public breeders would then be forced 
to continue to concentrate on variety development to maintain funding at 
a reasonable level. 

There was complete agreement that the number of new private vari-
eties available in some crops, notably soybeans, had increased substan-
tially since PVP, while in others, such as oats, it had not. The majo-
rity felt that quality had been maintained in the new varieties, but a 
substantial minority felt that in a few cases quality had suffered. • 
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There was agreement that in some crops, such as soybeans, there were 
perhaps too many new varieties, many of which were only superficially 
(i.e., phenotypically) different, making it difficult for farmers to 
choose among varieties and also overwhelming the capacity of state 
trials. 

Under U.S. PVP there is no central agency for collecting royal-
ties on protected varieties; royalties are collected on the basis of 
private agreements between buyer and seller. While there have been 
infringements of protection, the majority view is that this is not a 
serious problem. In part, this may be related to the fact that under 
PVP, the breeder has the option of allowing seed to be sold as Uncerti-
fied or Certified seed only. Apparently, breeders of protected varie-
ties have almost unanimously required them to be sold only as Certified 
seed, so that violations can be prosecuted under state seed laws or 
through civil action under PVP. One concern expressed by some has to do 
not with royalty collection, but rather with charging royalties in the 
exclusive release of varieties to selected seed companies. The objec-
tion was not to the royalty per se, but rather to the unfair advantage 
given to these selected seed companies. 

The public sector breeders in Fargo and Minneapolis were unani-
mous in their belief that royalties should not be charged on publicly 
developed varieties. This is because they felt it would, in effect, be 
asking the public to pay twice, since they had already paid for the 
breeding program which had produced the new variety. They were opposed 
to exclusive release with or without royalty collection unless this was 
the only way to ensure that varieties with a very limited market poten-
tial would find their way to their intended users. There are, however, 
some public institutions in the United States that do charge royalties 
on their new varieties, but we were unable to determine how prevalent 
this practice is. 

There was general agreement that there has been a change in the 
structure of the U.S. seed industry since PVP. It was indicated by many 
that there has been a large increase in the number of small seed compa-
nies engaged in plant breeding, and at the same time there have been a 
large number of mergers or acquisitions of seed companies, including 
some of the larger seed companies (see Table 2, above). 

There was almost total agreement that while PVP may have made the 
seed industry a slightly more attractive target for multinationals, it 
was economic conditions, including the relatively low value of the U.S. 
dollar and the perception of the seed industry as a future growth indus-
try, which probably accounted for their interest. As well, the possi-
bility of achieving economies of scale in marketing and promotion was 
mentioned by a substantial number as a reason for some acquisitions. It 
was also frequently pointed out that the experience of the seed compa-
nies during this period was not unique, with mergers and takeovers being 
the order of the day in many other industries as well. No information 
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is available on the concentration effects which these acquisitions have 
had, but it is generally believed that concentration is not a serious 
problem at this time. 

An interesting point made by John A. Studebaker (1982) is that 
"the list of successful multinationals that have soid seed companies is 
practically as long as [the list of] those purchasing [seed compa-
nies]." (p. 10). However, despite this, there still appears to be 
considerable concern about the potential for domination of the seed 
industry by multinationals, especially if there is a diminution or sus-
pension of public sector variety releases. 

Despite the fact that the PVPA allows free use of protected vari-
eties as germ plasm for varietal development, a large majority of res-
pondents felt that there had been a decrease (or at least a slowdown), 
directly attributable to PVP, in the exchange of information and breed-
ing materials between public breeders and between public and private 
breeders. The decrease in varieties put into regional nurseries was 
often cited as evidence of this decline. Within this majority view, 
there were some who believed that this situation was only a temporary 
phenomenon. Even those who expressed a great concern about germ plasm 
exchange indicated that they felt things were not as bad as they had 
thought they might be. A small minority felt that there had been no 
change in the rate of germ plasm exchange since PVP, while several 
believed that exchange had increased, at least in a global context. 

It was generally estimated that the fees charged by the Plant 
Variety Office to protect varieties covered approximately one third of 
the actual cost. Many expressed the belief that fees would soon be 
raised to cover a much larger proportion, if not the entire cost 
incurred by the Plant Variety Office. A small number expressed concern 
about about the growth of the Plant Variety Office since 1970, with some 
estimating that it had tripled in size since it commenced operation. 

There was general agreement that seed prices had increased since 
the advent of PVP, as Claffey's 1981 study indicated, and most agreed 
that at least part of the increase was due to PVP. It was acknowledged 
by most that seed prices had increased less than most other farm 
inputs. There was, however, some disagreement about whether or not the 
increase in seed prices was justified by associated increases in yield. 
It was estimated by some that public varieties of equal quality to 
private varieties were selling at about two-thirds the price of the 
latter. It was also pointed out that in some cases, private varieties 
were selling for double the price of equivalent public varieties. 
Intense advertising and promotion of private varieties were the reasons 
most often cited for these higher prices. 

Although genetic vulnerability was recognized as a problem by 
almost all respondents, the majority agreed with Ruttan (1982), who 
writes: • 
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It is now generally accepted by those concerned with con-
servation of genetic materials that it is the increased 
availability of higher yielding crops rather than varietal 
protection itself that is the major threat to the contin-
ued existence of varietal diversity in the historic cen-
ters of origin of crop species. The appropriate response 
to this concern is more adequate support for crop explora-
tion; for seed storage and preservation; and for associ-
ated taxonomic and cytogenetic research. (pp. 8-19) 

The majority of those contacted indicated that the overall ef-
fects of PVP for the United States have been positive. Although many 
felt that PVP had provided substantial net benefits, an equal number 
felt that the net  benefits of the system were marginal. Many expressed 
the view that PVP had not lived up to expectations. It should be noted, 
however, that since PVP has been in existence for just over a decade, 
the fruits of any increased plant breeding effort which it inspired may 
be just starting to be realized. Therefore, the benefits of the system 
may become more evident as time goes by. 

In considering the negative effects of PVP, the majority of con-
cerns expressed relate more to the future than to the present. These 
concerns centred on germ plasm exchange and the future of public plant 
breeding, with special concern about the impact on variety improvements 
and seed prices if a strong public presence is not maintained. 

Another area of concern was that the private sector is not cap-
able of providing the United States with a continuous flow of improved 
varieties without continued public sector input. The example of what 
has happened in hybrid corn was often cited: although private companies 
are responsible for about 85 per cent of the breeding effort and 80 per 
cent of the varieties used in commercial production, 50 per cent of the 
inbred lines used in hybrid corn production in the United States were 
developed by public sector breeders (ibid., pp. 8-20; Hanway 1978, 
p. 5). 

Finally, but perhaps most pertinent to this study, were the re-
sponses to the last questions, one of which dealt with retention or 
abolition of PVP, the other with the potential for increased private 
breeding in Canada if PBR were introduced.I 2  A large majority of those 
in the public sector, who were asked whether they would retain PVP 
legislation or abolish it if they had the choice, said that since the 
system was in place, they would retain it, but if it were not yet in 
place they would have grave reservations about setting it up. Those in 
the private sector were unanimous in the view that they would retain 
it. However, the impression that we were left with from both the public 

12. 	These questions were asked only of those people interviewed in 
Fargo and Minneapolis (see Appendix). They were not asked of people 
contacted by letter or telephone. • 
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and private sector people was that the overall impacts on the United 
States of PVP have not been particularly strong, either positively or 
negatively. 

When asked whether the passing of. PBR legislation in Canada would 
influence the decision of private firms to invest in plant breeding 
research in Canada, both private and public sector people responded that 
there were more important considerations, such as the licensing system 
that exists in Canada and the small size of the Canadian market, which 
would most likely override any positive stimulus of PBR. While interest 
was expressed in testing new varieties which were developed in the 
United States for licensing in Canada, there was little enthusiasm for 
setting up breeding programs in, or specifically for, Canada. 

PROSPECTS FOR CANADA 

In order to learn what members of the Canadian seed industry 
thought about PBR, we contacted plant breeders, both public and private, 
as well as seedsmen. While we were interested in their opinions about 
the potential effects of PBR on Canada, we were more interested in 
learning about any negative effects on the Canadian seed industry that 
were due to this country's lack of PBR legislation. 

Like many of their counterparts in UPOV member countries, many 
seed industry members in Canada believed that PBR would lead to in-
creased private expenditure on plant breeding for certain crops. 
Despite federal government assurances to the contrary, a good deal of 
concern was expressed in both the public and private sector about the 
possibility of reduced government support for public plant breeding in 
the future, especially for variety development. Also, although the 
federal government is on record as being committed to maintaining cur-
rent variety licensing requirements, quite a number of people expressed 
the view that if private investment in plant breeding increased, there 
would be irresistible pressure brought to bear to modify the licensing 
system. 

Little concern was expressed about the acquisition of Canadian 
seed companies by multinationals. It was felt that the market share 
which these seed companies represented was very small and did not pose a 
Olreat to the competitive structure of the industry. 

There was unanimous agreement among plant breeders that there had 
been no change in the rate of germ plasm exchange with breeders in coun-
tries which had adopted PBR. Similarly, there was almost complete 
agreement among seedsmen that Canadian growers were not being deprived 
of the best varieties because of a lack of PER. This is partly due to 
the fact that very few European varieties are suited for Canadian grow-
ing conditions. As well, the Canadian licensing system does not permit 
some European and U.S. varieties that are adapted to conditions here to 
be grown in Canada. Seedsmen have indicated that some foreign varieties 
are licensed and made available under exclusive agreements with Canadian 
seed companies. 
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There is some confusion as to why Agriculture Canada has touted 
PBR as an avenue for royalty collection on publicly released varieties 
to help support public breeding effort, but has chosen not to collect 
royalties on varieties released through SeCan. This is a point that 
bears further investigation. 

The people contacted did not indicate any significant negative 
effects attributable to the fact that Canada does not have PBR legisla-
tion: even those who favoured its introduction communicated no sense of 
urgency. At the same time, there does not seem to be any great opposi-
tion to the introduction of PBR provided there is a guarantee of con-
tinued government support for public plant breeding. The feeling 
exists, however, that the present varieties licensing system, combined 
with the SeCan Association, could fulfil all the domestic requirements 
of PBR. That is, royalties can be collected by SeCan on new varieties 
if the breeder or breeding organization so chooses. The licensing sys-
tem ensures that new varieties are visually distinguishable from exist-
ing ones as well as meeting all existing quality standards and exceeding 
at least one of them. In this latter regard, the Canadian licensing 
system imposes a more stringent requirement than the UPOV system where 
new varieties need only be DUS. Many felt that if international ar-
rangements for reciprocity in the release of new varieties could be 
established through SeCan, then passing Bill C-32 and setting up a 
legislated PBR organization would be redundant. Even if this could not 
be achieved, it was felt that because of the seemingly limited potential 
exchange of varieties between Canada and other countries, the current 
system of individual agreements between foreign seed companies and their 
Canadian counterparts would allow Canadian farmers access to the best 
foreign varieties. 

• 



• APPENDIX 

Questions sent to UPOV members: 

1. Has PBR led to a change in the level of investment in plant breed-
ing by either the private or public sector which would not other-
wise have taken place? 

2. Has there been a shift in the emphasis of plant breeding effort in 
the public sector away from varietal development to more "basic" 
research? 

3. Has the exchange of germ plasm between plant breeders at the 
national or international level been affected by PBR? 

4. a) Has there been a marked change in the number of new varieties of 
grains and oilseeds which have been introduced annually for com-
mercialization since PBR was introduced? 

b) Has there been a change in the quality of new varieties which 
have been introduced? 

5. Has the collection of royalties on protected varieties posed any 
major problems? 

11, 	6. 	a) Has there been a discernible change in the structure of the seed 
industries in UPOV member countries since UPOV was established? 

b) In particular, has there been a marked change in the participa-
tion of multinational enterprises in the seed industries? 

7. Has there been a change in licensing requirements, or equivalent, 
for new varieties since PBR was introduced? 

8. Has there been a change in net royalty flows into or out of UPOV 
member countries since PBR came into effect? 

9. a) Do you feel that the overall effects of PBR have been positive 
for UPOV members? 

b) What do you consider to be the most important negative effects, 
if any, which PBR has had on the seed industries of members of 
UPOV? 

c) What changes, if any, should be made to the present UPOV conven-
tion to improve the current situation? 

• 
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Questions sent to members of the U.K. seed industry: 

1. Has PBR led to a change in the level of investment in plant 
breeding by either the private or public sector which would not 
otherwise have taken place? 

2. Has there been a shift in the emphasis of plant breeding effort in 
the public sector away from varietal development to more "basic" 
research? 

3. Has the exchange of germ plasm between plant breeders at the 
national or international level been affected by PBR? 

4. a) Has there been a marked change in the number of new varieties of 
grains and oilseeds which have been introduced annually for com-
mercialization since PBR was introduced? 

b) Has there been a change in the quality of new varieties which 
have been introduced? 

5. Has the collection of royalties on protected varieties posed any 
major problems? 

6. a) Has there been a discernible change in the structure of the seed 
industry in the U.K. since PBR legislation was passed? 

h) In particular, has there been a marked change in the participa- 
tion of multinational enterprises in the seed industry? 

7. Has there been a change in licensing requirements, or equivalent, 
for new varieties under the Seeds Act since PBR was introduced? 

8. Has there been a change in net royalty flows into or out of the 
U.K. since PBR came into effect? 

9. a) Do you feel that the overall effects of PBR have been positive 
for the U.K.? 

b) What do you consider to be the most important negative effects, 
if any, which PBR has had on the seed industry in the U.K.? 

c) What changes, if any, should be made to the present UPOV conven-
tion to improve the current situation? 

• 
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Questions asked of various U.S. seed industry members, either over the 
telephone or through the mail: 

1. Has PVP led to a change in the level of investment in plant 
breeding by either the private or public sector which would not 
otherwise have taken place? 

2. Has there been a shift in the emphasis of plant breeding effort in 
the public sector away from varietal development to more "basic" 
research? Is this good or bad? 

3. Has the exchange of germ plasm between plant breeders at the 
national or international level been affected by PVP? 

4. a) Has there been a marked change in the number of new varieties of 
grains and oilseeds which have been introduced annually for com-
mercialization since PBR was introduced? 

b) Has there been a change in the quality of new varieties which 
have been introduced? 

5. Has the collection of royalties on protected varieties posed any 
major problems? 

6. a) Has there been a discernible change in the structure of the seed 
industry in the United States since PVP? 

b) In particular, has there been a marked change in the participa- 
tion of multinational enterprises in the seed industry? 

7. a) What has happened to the costs of the system? 

b) What has happened to seed prices? 

8. a) Do you feel that the overall effects of PBR have been positive 
for the United States? 

b) What do you consider to be the most important negative effects, 
if any, which PVP has had on the seed industry in the United 
States? 

c) What changes, if any, should be made to the present legisla-
tion to improve the current situation? 
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Follow-up questions sent to UPOV members, and U.K. and U.S. seed indus-
try members: 

1. 	a) Has there been a significant change in seed prices since the 
introduction of PBR? 

b) If so, how does this compare with changes in other major farm 
inputs such as fuel, fertilizer and herbicides/pesticides? 

c) Increased risk of "genetic wipeout" or genetic vulnerability has 
been cited as a negative impact of PBR. po you feel that such a 
view is justified? 

• 
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