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and plant physiology together with technology-oriented research
in plant breeding and farm management. The efforts took more
than 30 years before the marketing stage was reached and relied
on both disciplinary and trans-disciplinary research at several
institutes (Heichel).

The coordination of activities at such a large scale and over
such a long period of time could hardly be a 'byproduct' of
market competition. It usually requires complex organization
(program, strategic alliances, collaborative private-public actions
etc.) of these polyvalent links. This is why the role of the national
and transnational coordination bodies (Academies, Joint
Councils, Priority Boards etc.) is growing. In addition, modes
(conferences, workshops, etc.), formal governance bodies
(representation committees) and informal organizations (informal
colleges) have developed to facilitate transactions in different
directions that are specific to the innovation sphere. In contrast,
research laboratories at private companies are usually organized
at the top hierarchical level where the possibility for direct
control of transacting is greatest.

Secondly, because of the small market appropriability (high
spillover rate) of some intellectual agrarian products, the agents
set up private modes for transacting in order to protect property
rights and to capture a higher return on their investments. For
instance, trade secrets are broadly used to overcome inefficiency
in market transacting. Besides, private partners develop a variety
of profit (risk) sharing arrangements (joint ventures, strategic
alliances, cross equity financing of innovations etc.) to secure
returns on their investments in innovation activities. For example,
large firm size' is associated with successful research and
development programs since only big (monopolistic) companies
are able to absorb failure by innovating across a broad
technological front and possess the market power to reap the
rewards of innovations (Schumpeter). The recent boom in direct
‘nvestments, mergers and takeovers of agrarian innovation firms
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are all forms of internalizing transactions and overcoming market
risk. When uncertainty and therefore the possibility of moral
hazard in technology transfer is high (as in developing countries)
then a lump-sum rather than output-based royalty payment
transacting is the preferred mode (Larson and Anderson).

Next, when a party makes highly transaction-specific
investments, he can either lose their value (if the transaction does
not occur or is prematurely terminated) or he may face
unfavorable trading conditions when the transacting renewal time
comes. When investments are 'locked' in a particular transaction,
they are usually protected by some form of a long term contract
or ownership. For example, investments in the human capital of
scientists are highly specific to a particular area of research or
even a project. The productivity related to a person's (firm's)
capital is much smaller in alternative use and cannot be
transferred to other uses without a substantial loss in value.
Researchers would not invest capital highly specific to the
transaction unless the investment were governed by a stable
organization such as a permanent employment contract. In
addition, specific forms develop for the securing of long term
commitments by both transacting parties (e.g. sharing of training
costs between employee and employer) and for stimulating
individual investments in the specific capital (Government
regulation of researchers' salaries, domination of tenure contracts
ete.).

Likewise, when a private company finances public research
or acquires know-how from a private laboratory, it secures pay-
back for its specific investments through a license contract for
exclusive commercial use. When assets have high bilateral
dependency, tight vertical integration of transaction is the
common mode. For example, if innovation investments are in
highly symmetrical interdependency with the manufacturing,
marketing, etc. assets of a company, then they are always
integrated in a common structure. Study also shows that full
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