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ABSTRACT

Given the expertise of large agricultural companies with
respect to product development from cutting-edge re-
search, these companies often choose to in-license tech-
nologies from small biotechnology companies and uni-
versities rather than relying solely on in-house efforts.
This chapter provides an overview of the interest of large
industry players in sourcing early-stage technologies from
companies, how best to communicate those opportunities
to companies, and what to expect in terms of valuing the
technology and structuring a licensing deal. Large com-
panies are generally interested in creating new products
or new technologies that are commercially viable and that
help establish sustainable agricultural economies. But, in
addition, they generally support providing products and
technologies that bolster subsistence farming and human-
itarian efforts, while recognizing the need to protect the
company’s intellectual property against unauthorized uses
for commercial or other unintended purposes.

1. WHY LARGE COMPANIES
LICENSE TECHNOLOGY

Not unlike most other industries, large companies
in agriculture excel in the product development
portion of research and development (R&D).
Nevertheless, they have come to recognize that a
large share of the innovative, early-stage, cutting-
edge research in agriculture takes place at universi-
ties and smaller companies. Large companies have
invested heavily in the infrastructure needed to de-
velop, register, and bring products to market. While
product development requires significant resources

and funds, such investment is economically feasible
because it has inherently less risk than investment
in early-stage research. Partnerships and collabora-
tions with other entities allow large organizations to
diversify away the higher risk associated with early-
stage research by creating the opportunity to access
a much larger portfolio of technologies developed
by thousands of different entities, as opposed to re-
lying solely on the large organization’s own internal
research programs. Smaller companies and univer-
sities can focus on cutting-edge research and dis-
covering new solutions, without carrying the bur-
den of investing resources, and instead can realize
value from their discoveries through licensing and/
or partnering with larger companies for subsequent
product development and commercialization. This
model has been adopted by the pharmaceutical in-
dustry: in its quest to discover blockbuster drugs,
most large pharmaceutical companies have chosen
to in-license technologies from small biotechnology
companies and universities rather than relying on
in-house research alone.

2. THE AGRICULTURAL INDUSTRY

Although the agricultural and pharmaceutical
industries have come to share the model of in-
licensing new early-stage technologies as opposed
to investing internally in higher-risk research, a
number of fundamental differences with regard
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to the model exist between the two industries.
These differences are reflected in how the phar-
maceutical and agricultural companies tend to
structure the relationships and agreements with
their technology partners.

The length of time required to develop seed
products is considerable. When using classical
breeding approaches, developing a conventional
seed product takes a minimum of five years, on
average. When transgenic traits are involved,
the time needed to develop and commercialize
a new seed product, including the time needed
to obtain regulatory approvals in multiple coun-
tries for the import, export and cultivation of
the crop, can be seven to ten years.

There are additional reasons for the lengthy
development time lines, including limited
planting times, long growing cycles, and rigor-
ous multilocational testing for efficacy and en-
vironmental impacts. From an investment per-
spective, an early-stage—genetic-trait technology
may not begin to return a profit until ten years
from the initial discovery, if it ever does.

The cost of bringing an agricultural prod-
uct to market can be less than a pharmaceuti-
cal product, and the per-unit value of an agri-
cultural product is also far less. Additionally,
in the agricultural arena there are only a few
major crops of interest, and within those crops
a relatively small number of higher-value ag-
ronomic traits—for example, drought, insect,
disease, and herbicide tolerance as well as a
number of quality traits—that can justify the
investments needed to develop a transgenic
crop solution. This is different from the situa-
tion in the pharmaceutical industry where there
are many different therapeutic areas companies
can target. It should be no surprise that the few
large agricultural companies investing in the
development of early-stage technologies have
significantly overlapping interests, making the
industry extremely competitive, with a strong
focus on protecting IP (intellectual property)
rights. As evidence, over the last decade there
has been significant consolidation, and today
there remains only a handful of major competi-
tors investing in new technologies for the agri-
cultural industry.
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Similar to companies in the pharmaceutical
industry, agricultural companies vigorously pro-
tect against competitors and do so through vari-
ous means including patent protection, plant
variety protection, trade secrets, and trademarks.
Also, unlike most small companies, which have
only a regional focus, large companies look to
market their products worldwide, including in
developing and emerging markets.

Companies are also partnering in new ways,
with foundations and public sector institutions,
to support basic research, local markets, and sub-
sistence farming in developing countries. In ad-
dition to the more immediate humanitarian and
capacity-building benefits, the ultimate objective
of these partnerships is to develop new, profit-
able and sustainable agricultural markets for lo-
cal farmers and growers, ensuring a reliable and
safe food supply in those countries. Companies,
including Syngenta, have provided strong sup-
port and donated proprietary technologies
through a number of foundations, including the
Syngenta Foundation for Sustainable Agriculture.
Companies are generally willing to offer their
proprietary products and technologies in support
of subsistence farming and humanitarian efforts,
while recognizing the need to protect their intel-
lectual property against unauthorized uses, such
as for commercial or unintended purposes. This
good will is often simpler to extend to places
where commercial opportunities are limited.

3. MARKETING NEW TECHNOLOGIES
TO LARGE COMPANIES

In contacting a company, there are generally
two approaches: (1) contact a licensing or busi-
ness-development individual or (2) contact a
company’s research organization. With respect
to the first approach, it is possible to develop
relationships with licensing and business-devel-
opment professionals by being active in orga-
nizations, such as the Association of University
Technology Managers (AUTM), Biotechnology
Industry Organization (BIO), and Licensing
Executives Society (LES). This way, relationships
can be easily established through networking and
through these contacts professionals can gain an



understanding of a potential partner’s interests
and how well matched those interests are to a
subject technology that one may be hoping to
out-license. Companies have a tendency to be
more responsive to people they know and with
whom they have shared experiences. Also, com-
panies are able to be more responsive when they
are provided information that seeks to target their
needs and interests. If no personal contact inside
the company has been established, a promoter
can at least visit a company’s Web site and review
the available information on that company’s cur-
rent products and research interests. Targeting
specific technologies to specific companies that
are likely to take an interest in the technologies
usually has a much greater impact than does us-
ing mass e-mails to describe multiple technolo-
gies to potential partners. A technology that may
be of interest to a company can be overlooked
in a long list. Also, having an up-to-date, easy-
to-navigate Web site with technologies displayed
allows a company to see, on their own time, what
is of interest.

When sending information to a company’s
licensing department, it is important to note that
often such information is reviewed quickly and,
only if it has some quality or aspect that fits spe-
cifically with the needs and strategic interests of
the company, does it gain further review by per-
sonnel who may be able to gauge the relevance
and value of the technology. Thus, it is important
to include clear information on the potential uses
and commercial value of the technology. Without
this, depending on how quickly the information
is read, something of a highly technical nature
may end up being overlooked.

The second method for approaching a com-
pany is on a scientist-to-scientist basis. This typi-
cally provides a more direct route into a company,
because scientists (especially those used to oper-
ating in a commercial environment) are usually
uniquely situated to see the fit of a technology
and determine whether it provides a solution to a
real business need. Companies rely, among other
things, on their researchers to scout technologies,
in their respective areas of expertise, that could
result in new products that further the company’s
business objectives.

4. WHAT COMPANIES ARE LOOKING FOR
Agricultural companies look to in-license tech-
nologies that have commercial applications, re-
sulting in better products or more efficient meth-
ods of producing existing products. Ultimately,
a technology will be reviewed in terms of its fi-
nancial impact. Many technologies are interest-
ing from a scientific point of view but do not
have clear commercial applications. Licensors
can make their technologies more attractive to
agricultural companies by focusing on the poten-
tial commercial relevance of the technology. The
commercial applications must also be financially
feasible from a product development and com-
petitive perspective.

Ultimately, every technology needsa champi-
on within the target company, someone who has
identified and believes in the scientific and com-
mercial relevance of the technology. Champions
are usually the very scientists who will ultimately
develop the technology for market. Champions
on both sides of a deal are critical if the deal is
to be successful. Too many times, technology is
in-licensed and sits on the shelf or is applied in-
appropriately because champions were absent or
were under-resourced. Part of the due diligence
for in-licensing any technology should be to
ensure that the project is resourced sufficiently
and that champions are identified and are able
to make the project move in accordance with
agreed-upon timelines.

4.1 Risks of technology

Most technologies from universities or small
companies are at an early stage and so, by nature,
carry significant risk from a product development
perspective. Licensors need to recognize the sig-
nificant time, resources, and money required to
move a project through development to a success-
ful launch. Costs include R&D expenditures, IP
and patent costs, regulatory-approval costs, and
production and marketing costs. All of these need
to be taken into account when allocating the value
associated with bringing the technology to mar-
ket. Later-stage technology (such as one that has
already been proven in a relevant crop) would of
course have a higher value. How data is generated
to prove a technology also needs consideration.
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Studies conducted in a greenhouse or in non-elite
germplasm do not always translate well into the
field where the product may be exposed to the full
range of environmental and other effects. Many
times, a company will want to evaluate a technol-
ogy over the course of two or three years in order
to understand how it works, across multiple envi-
ronments outside of the laboratory or greenhouse
environment, before agreeing to negotiate final
commercial terms. Because of the risk associated
with technology, large companies often prefer to
start with a research or evaluation license, with an
option for a commercial license, building in key
terms to the option that ensure that commercial-
izing the product, if field trials are successful, will
be economically feasible.

4.2 Type of technology

Different types of technologies have different ap-
plications and so have different values associated
with them. An agricultural technology can gen-
erally be classified in one of two ways: (1) as an
enabling technology that helps or enables a prod-
uct to be created (for example, gene promoters
that drive the expression of proteins or tools that
enable or enhance the ability to transform a par-
ticular crop) or (2) as a technology that is itself a
product or that causes a seed product to contain
a characteristic or trait that provides a benefit to
the grower, the manufacturer, or an end-user of
the product and for which the seed company can
derive additional value.

Enabling technologies are helpful for bring-
ing products to market, but in many cases such
technologies are only alternatives or improve-
ments on other methods or technologies that
accomplish similar tasks. Because a number of
substitutes may exist for an enabling technology,
they are usually of less value than technologies
that embody products. Accordingly, large agri-
cultural companies are likely only interested in
a nonexclusive license for enabling technologies,
allowing freedom to operate with the technology.
The companies are likely hesitant to pay running
royalties, preferring instead up-front fees, annual
fees, or milestone payments. It should be noted
that while enabling technologies often are used
across a number of projects, the majority of these
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technologies and projects will not progress to
market.

Product technologies, on the other hand, are
those that are brought to market. For this category
of technologies, agricultural companies are often
interested in exclusive rights in order to obtain a
strategic advantage in the marketplace. Because
such technology directly translates to sales and
revenues, it has an inherently higher value.

5. TECHNOLOGY VALUATION

Valuing technologies is a difficult and complex
task because of all the uncertainties in getting a
technology to market. Often, there is a dispar-
ity in the value attributed to a technology by the
licensor and by the licensee. This is particularly
true in the agricultural industry due to an asym-
metry of information: one company having ac-
cess to more complete information than the other
for determining the cost of bringing a product
to market and the potential revenue sales of the
end-products would bring. In the agricultural
industry there are not always comparable deals
with which to compare prospective products, es-
pecially as companies embark on new market ar-
eas that involve traits outside of established traits,
such as insect resistance and herbicide tolerance.
Additionally, in order to sell certain traits in the
market, the traits must be combined with other
input or agronomic traits to which the licensor
has not contributed. Value will also be influenced
by the presence of competitive traits in the mar-
ket. This adds additional complexity to the value-
capture discussion.

The value of an early-stage technology needs
to be discounted based on time to market, the
time value of money, technical risk, and the risk
associated with obtaining regulatory approvals.
Value also must account for the amount of re-
sources invested in commercialization. Many li-
censors discount or overlook these factors because
they are deemed to be out of their control, but
the risks remain and should influence the value-
sharing discussion. Other factors that effect value
sharing include whether additional licenses are
needed for commercialization for ensuring that a
product can be brought to market with maximum



freedom to operate. If other licenses are needed to
bring a technology to market, the issue of “roy-
alty stacking” comes into play, whereby multi-
ple royalties on a product can exceed the profit
margin on the product, making it impractical to
commercialize.

Traditional royalties based on net sales rarely
work in agricultural licensing deals because of the
issues associated with royalty stacking and the
fact that many technologies—from early-stage
enabling technologies to trait-related technolo-
gies—may be employed in developing the final
product. Companies understandably try to avoid
paying royalties to licensors on the value contrib-
uted by other technologies, whether in-licensed
or developed by the company. For the same rea-
sons, large companies also try to avoid paying
product-based royalties on enabling technology
because the enabling technology by itself may not
drive additional revenues.

In most cases, companies can agree to a roy-
alty based upon the value that a particular tech-
nology adds in the marketplace. Models such as
a percentage of trait-related revenue or fixed-fees
per unit are available to licensors.

6. TERMS OF THE LICENSE

When companies choose to in-license technolo-
gies, especially in the agricultural and biotechnol-
ogy industries, the parties need to consider several
issues that must be specified in the license:

* payments: Fees for a deal need to be bal-
anced in accordance with the use and risk
profile associated with a technology. In some
instances, this balance will be achieved over
the life of the license during which pay-
ments through license fees, milestones, and
royalties can be paid on net sales. In other
instances, for example, involving a nonex-
clusive license to enabling technology, this
may be a one-time payment. For product
technologies, payments are traditionally
spread out over the life of the license, reflec-
tive of the risk factors and the development
timeline, so that when there is heavy R&D
spending, license costs are not excessive,
and do not become disincentives, but do

reflect the time frame over which revenue is
actually obtained from the product.

It is important for a licensor to maintain
flexibility with regard to how payments are
structured, in order to meet the needs of
agricultural companies, especially as new
markets are explored. Many times small
start-up companies are seeking to exit with-
in three to five years from the time they are
established, usually because of the expecta-
tions of the venture-capital-investor com-
munity. This can create tension in getting
a deal done because of the expectation to
be paid out, while there is still significant
development and product risk remaining,
long before the company begins to see rev-
enue from the investments it has made and
is making.
exclusivity: Every company would relish
being able to exclude others from obtain-
ing a strategic advantage in the market, but
sometimes obtaining exclusivity may be
neither necessary nor cost effective. Many
factors will effect the need or desire for ex-
clusivity, including financial implications,
the opportunity to block or license com-
petitors, and the opportunity to create a
competitive position in the marketplace.
field of use: For licenses where the licensor
intends to carve out exclusivity in a field of
use, the licensor will want to ensure that
fields don’t overlap and that fields are di-
vided in such a way as to not destroy value
for other potential licensees. Agricultural
companies will many times consider specif-
ic fields of use (for example, specified crops,
or specific traits of interest) as a way to ob-
tain exclusivity in a particular market.
diligence: With regard to diligence provi-
sions, the parties need to acknowledge that
these provisions and timelines should be
reasonable but flexible. This is especially
true for certain agricultural technologies,
for example, seed products, due to the un-
certainty and risks associated with it, in-
cluding technical, field and environmental
risks, and regulatory science-related risks.
Agricultural companies recognize the desire
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of the licensor in having diligence provi-
sions, but overly restrictive provisions can
put a license at risk. Most companies wel-
come reasonable diligence requirements as
they ensure that a technology will be evalu-
ated and developed in a commercially rea-
sonable timeframe. The role of champions
to encourage open and ongoing communi-
cation between the licensor and the licensee
with regard to diligence provisions, making
adjustments as necessary so that the technol-
ogy develops to the benefit of both parties.
publication: Licensors need to work with
the large agricultural companies to ensure
that publications made after the license
term begins (especially for exclusive licens-
es) do not interfere with the opportunity
to capture intellectual property and, there-
fore, diminish the value of the technology.
Close cooperation should ensure that the
right to publish is not compromised while
ensuring that appropriate protections are
obtained before making the publication.
Mechanisms for handling publication are
fairly well established between public sec-
tor institutions and industry.
improvements: In order for a technology
to reach its full potential, it will be in the
interest of both parties to allow agricultural
companies to access improvements to the
underlying technology.

timelines: It is important for the licensor
and the licensee to be responsive when ne-
gotiating a license agreement. In instances
where delays are expected, these should be
communicated promptly as the business
may be relying on a particular timeline to
drive product development. Excessive de-
lays can result in a loss of interest and/or a
loss of funds.
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e after the deal: Transfer of know-how or
materials as provided for in the license
needs to be carried out in a timely manner.
The agreement should define whom the ap-
propriate contacts are to ensure that the po-
tential of the technology can be fully real-
ized, especially in those instances where the
company is evaluating the technology and
questions may arise. Often times continued
access to technology experts is expected and
should be welcomed in order to realize the
full benefit of the license.

7. CONCLUSION

Large agricultural companies are interested in ac-
cessing and utilizing technology that helps them
gain competitive advantages in the marketplace.
Universities and research institutes can, through
licensing agreements, partner with these com-
panies, which have the resources, as well as the
product development and marketing capabilities
to translate early-stage technologies into products
that bring benefit to consumers. Furthermore,
such technology partnerships can result in prod-
ucts or new technologies that can provide, not
only humanitarian benefits in the developing
world, but also can help establish sustainable ag-
ricultural economies in all countries. m

MARTHADUNN, Licensing Manager, Syngenta Biotechnology,
Inc, 3054 Cornwallis Rd., Research Triangle Park, NC,
27709, U.S.A. martha.dunn@syngenta.com

BRETT LUND, Licensing Manager, Syngenta Biotechnology,
Inc., 3054 Cornwallis Rd., Research Triangle Park, NC,
27709, U.S.A. brett.lund@syngenta.com

ERIC BARBOUR, Head, NAFTA Seeds Licensing, Syngenta
Seeds, Inc., 7500 Olson Memorial Highway, Golden Valley,
MN, 55427, U.S.A. eric.barbour@syngenta.com






