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Managing Technology Convergence and Protecting Innovation:

Intellectual Property for Cleantech Ventures — Biomass and Beyond

by Michael Pomianek and Joseph Teja, Jr.

While intellectual property is always an
important component to the success of any
technology-based company, it is arguably es-
pecially important for “cleantech” ventures
directed to energy and/or environmentally-
related technologies. Cleantech is a broad
field with several narrow subsectors - the
technologies embraced run the gamut from
older technologies already in the public do-
main and now being recycled, to cutting-
edge research coming out of academic and
industry labs. Some of the innovations
involve fundamental technology break-
throughs that may warrant broad protection.
In other cases, however, an incremental
and seemingly narrow improvement in an
already crowded area of development may
provide an important enabling solution hav-
ing significant commercial value.

Cleantech Common Themes

Keen observers of the biomass/cleantech
space note various attributes that appear
to be common themes for many cleantech
ventures. First, cleantech typically requires
a significant interdisciplinary knowledge of
scientific and engineering principles, includ-
ing chemistry, materials science, mechani-
cal and electrical engineering, biology and
biotech, environmental sciences, and/or IT
and CS. Second, cleantech endeavors often
require a longer time frame to get to mar-
ket, in some instances greater than 10 years,
requiring persistence, patience, and long-
range business strategies. Third, there may
be limited possible routes to market, such as
an existing hierarchy which controls some
infrastructure, forcing cleantech companies
to sensitively consider how their innovations
“plug in to” the bigger picture. In addition,
cleantech is often capital intensive, involv-
ing a bigger financial scope and scale than
other tech sectors, and can be significantly
affected by government regulations and pub-
lic perception.

Considering technologies related to the
conversion of biomass into transportation
fuels as a specific example is illustrative
of how these themes can play out. Innova-
tion required to bring such technologies to
commercial fruition can span and integrate
a wide range of technology specialties. Ex-
amples include horticulture, plant biology,
forestry, genetics, microbiology, fermenta-
tion, gasification/pyrolysis, catalysis, chem-
ical purification, pipelining/transportation,
combustion/engine design. Many of the
solutions being proposed, such as cellulosic
ethanol, algal biodiesel and thermochemical
conversion of biomass to hydrogen or liquid
transportation fuels, have yet to be proven
to be practical or economical at scale and
are likely to require large capital outlays
over long time frames to reach an endpoint
of substantial market penetration and rev-
enue generation. Moreover, each proposed
biomass-based transportation fuel solution
ultimately has to deal with the formidable
hurdle of integrating itself into the existing
gasoline/fossil diesel distribution/vehicle
requirements infrastructure or of inventing
— or compelling others to invent — a new
transportation infrastructure.

IP Tools for Cleantech
Patents. Many factors may affect the pro-
curement, effectiveness and usefulness of
patent protection in the cleantech space, in-
cluding the role of patents in a given clean-
tech business strategy. Are patent filings
useful to the business primarily to instill
investor confidence or to bar market entry
in one or more jurisdictions? Is market-
place exclusivity and a strong defensive
position important? Is the IP expected to
provide leverage for licensing and partner-
ing opportunities? These and other answers
help structure a successful patent protec-
tion strategy.

Agreements. For many cleantech
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endeavors, there is an expanded role for
technology partnerships, consultants, and
advisors in a variety of fields, and thus a
greater attentiveness to the protection of
proprietary information through carefully
crafted agreements often is warranted. Sim-
ilarly, trade secrets may provide additional
or alternative protection for some innova-
tive solutions involving improvements to
and/or combinations of existing technolo-
gies or relating to aspects of commercial
implementation that provide commercial
advantage but for which copying by com-
petitors may be difficult to determine.
Trademarks. These also have an im-
portant role to play as energy policy tends
to be an emotionally charged issue, and the
impact of branding on public perception can
significantly affect market value.

Developing a Strong IP Strategy

For cleantech companies, it is important
to note that investors consider strong IP to
be important both for first-to-market com-
panies (to exclude entry of competitors) as
well as those that follow (to protect a key
value-added proposition for later market en-
try or licensing/acquisition leverage).

Those involved in developing a clean-
tech IP strategy need understand all of the
technology dimensions involved. For ex-
ample, appreciable protection may be avail-
able not only for the resulting combination
of technologies that leads to a particular in-
novative solution, but additionally for one
or more of the respective technology pieces,
and/or how the respective technology pieces
fit together. As noted above, technology
convergence also warrants an increased
sensitivity to issues such as ownership and
protection of proprietary information in
agreements.

In academic and corporate research
settings, different areas of research that
historically may have had no apparent con-
nection to each other, or to energy and the
environment, may suddenly find themselves
significantly relevant in combination. Just
one example is the synergy between diverse
areas such as microbe biology and high-ef-
ficiency low-power electronics for certain
fuel cell-based biomass to electrical power

generation applications.

Where/how innovations will be adopted
or “plugged in” to an existing infrastructure
is another area for consideration. IP directed
to integration with an existing production/
delivery/ distribution infrastructure (IP on
“the plug”) may in some cases transcend
protection of the core technologies associ-
ated with a given cleantech innovation and
be of key importance. For example in the
biomass space, IP directed to improving the
logistics and economics of biomass harvest
and delivery to conversion facilities or IP
directed to facilitating the integration of
biomass-derived fuel or energy into exist-
ing distribution or end user infrastructure
may ultimately be of greater value than IP
covering specific biomass conversion tech-
nologies.

Incremental or narrow innovations can
be commercially very valuable in the clean-
tech space, and IP protection should not be
ruled out if a broad scope of protection ap-
pears to be unavailable. When it comes to
energy-related challenges, innovators often
need to simultaneously consider supply/
demand issues, environmental impact, and
national security interests, and provide solu-
tions that positively impact price, reliabil-
ity and scalability. Even in crowded areas
of development, incremental innovations,
however seemingly trivial, that achieve any
one or more of these things and provide
a lynch-pin type of enabling solution are
likely to be extremely valuable.

Similarly, patent protection should not
be discounted or dismissed for cleantech
ventures with a long time frame to market
and/or a long technology lifespan. Strate-
gic patent application filing approaches may
be available in some jurisdictions to poten-
tially increase patent enforcement life, for
example, until the effort reaches a certain
state of “maturity” or potential commercial
viability. Another possibility for extending
the overall life of a cleantech patent portfo-
lio is to file one or more initial applications
relating to core aspects of the technology,
and then stagger over time subsequent pat-
ent filings to incremental improvements/
changes.

Given the global applicability of

cleantech innovation, strategic interna-
tional IP protection may be of significant
importance. Protecting innovation glob-
ally typically takes into consideration those
jurisdictions in which significant market
opportunities are present or anticipated, as
well as jurisdictions in which potential com-
petitive activity may be likely. For biomass
ventures, an additional sensitivity to inter-
national regulations, government subsidy
and taxation policy, prevailing and projected
economics of existing fossil fuel based al-
ternatives, access to and price of required
biomass raw materials, prevailing energy/
fuel distribution and end user infrastructure,
and jurisdiction-specific enforcement issues
relating to energy and the environment is
warranted

As noted above, the impact of brand-
ing on public perception can significantly
affect market value, and cleantech endeav-
ors may face particular challenges given
the limited branding vernacular available
(“green,” “clean,” “eco,” “earth,” “bio” etc.)
In the long run, it may be more beneficial
to consider alternatives to the more obvious
green-branding choices while at the same
time being mindful of the heightened sen-
sitivity of public perception to energy and
environmental issues.

Conclusion
While there is no one-size-fits-all approach
when it comes to biomass/cleantech IP,
there are nonetheless some general attri-
butes of many cleantech efforts that should
be considered when assessing possible IP
strategies. We have identified what we be-
lieve to be the most salient of these attri-
butes and explored how they should inform
an approach to IP protection.

To summarize some of our key recom-
mendations:
* Appreciate the importance of under-
standing all technology dimensions in-
volved; technology convergence creates
potential for enhanced IP protection.
* In academic and corporate research
settings, technology convergence contrib-
uting to many cleantech solutions may
provide rich possibilities for invention min-
ing and creative bundling for commercial
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exploitation.

e [P directed to integration with existing
production/delivery/distribution infrastruc-
ture (IP on “the plug”) can in some cases
transcend core technologies and be of key
importance.

*  Legacy technology does not mean un-
protectable technology.

e Incremental/narrow innovations can be
commercially very valuable; don’t rule out
protection if broad scope appears to be un-
available.

*  For biomass and other cleantech ven-
tures characterized by a long time to mar-
ket and long technology lifespan, increase
patent enforcement life via strategic filing
approaches.

* International IP protection consider-
ations for cleantech should include sensi-
tivity to the dynamics of local economic
conditions and international policies (e.g.,
regulations, incentives) as well as jurisdic-
tion-specific enforcement issues.

* Consider elevated importance of

public perception on branding, but beware
of “green gridlock” when considering trade-
mark protection.

While some of the identified cleantech
attributes may have a greater significance
than others for a given venture, being mind-
ful of the variety of issues germane to many
energy and/or environmentally-related ven-
tures will invariably be helpful toward build-
ing a sensible model for protecting cleantech
innovations.
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