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Preface

The innovation and scientific and technical development of modern plant varieties 
(which are novel, distinct, uniform, and stable), including the development of ben-
eficial microorganisms, the access to and use of plant genetic resources, and the 
development of biotechnological and biosafety inventions, are regulated at the inter-
national, regional, and national levels. This regulation is in the form of many trea-
ties, conventions, protocols, international agreements, and other regional and 
domestic rules. This complex set of rules has resulted in challenges to make global 
interpretations, due to overlapping, gaps, ambiguities, contradictions, and lack of 
consistency. The big picture is even more complex, as a series of scientific develop-
ments applied in plant breeding in general—especially in gene-editing techniques—
have rendered these international regulatory frameworks obsolete.

Feeding and providing energy to the world requires doubling agricultural pro-
duction between 2010 and 2050. Attaining this goal demands a yearly 2.4% growth 
rate in the main crops. A series of studies and analyses from different sources point 
to the fact that the productive growth rate of the main crops is in a critical point at 
half that value.

Indicators show that with the current scenario the world is facing an imminent 
and growing agricultural crisis in a perfect Malthusian model, in which Boserup’s 
speculation that past a critical point new agriculture forms evolve and innovation is 
stimulated might be wrong.

The claim in this study is that facts are interrelated. The complex set of regula-
tions about the development of modern plant varieties and beneficial microorgan-
isms is the cause affecting the access to and use of genetic resources, as well as the 
research and development in genetics and plant breeding. And the effect is the stand-
still in productivity growth, that is, the innovation rate.

The attempts of methods, ideas, and proposals to tackle the regulatory hassle 
have not proven to be effective so far. To a large extent, this has been due to a lack 
of understanding of the productive models which have led to the development of 
“Agriculture 4.0” with features never seen before and which requires adopting a 
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different regulatory paradigm in its broadest concept. The current “Agriculture 3.0” 
paradigm based on a set of separate regulatory tools does not seem to be the proper 
way to satisfy the demand in this new scenario.

Attempted solutions to these challenges based on game theory have also been 
unsuccessful. This work claims that this failure was due to resorting to models 
within a framework of a noncooperative, competitive, and mainly zero-sum game 
theory, without any consideration for the existing relationships between all players. 
Opposite to that, the proposal contained here is a solution based on applying a con-
vex superadditive cooperative model of relationships among the three sectors or 
players—for this, it is necessary to design a system of balance and transfer of profits 
of participants.

Based on this, a “Comprehensive Plant Germplasm System” is introduced as a 
general proposal for all industries driving plant innovation, including heterogeneous 
plant varieties, microorganisms, biotechnological developments, genetic resources, 
and biosafety.

The system is a proposal of minimum contents for a binding international con-
vention which would supersede all conventions, treaties, and other regional or 
domestic regulations covering native varieties and traditional developments, hetero-
geneous plant varieties, plant varieties, microorganisms, biotechnological inven-
tions, plant-breeding resources, and biosafety regulation.

In short, the basic message of this book is about a comprehensive theory and 
proposal of intellectual property, biosafety, and business regulation covering any 
kind of germplasm.

The positive externality expected as a result of the application of the system is 
the recovery of productivity rates in crops and food biodiversity through the massive 
use of genetic resources and their application to the development of new living mat-
ter for feeding, while protecting the interests and rights of all players without excep-
tions at the same time.

In other words, this is a new paradigm based on the promotion of innovation for 
“Agriculture 4.0.”

Buenos Aires, Argentina  Miguel Angel Rapela
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