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PREFACE

Flaschen's First Law:

The development of a new venture always takes longer than you

expect, even when you take account of Flaschen's First Law.

Steward Flaschen

The creation of the UCAR Founda-
tion by the UCAR Board of Trustees in
1986 represented a new dimension in
the activities of UCAR, an attempt to
increase UCAR benefits to society by
transferring technology to the private
sector and by creating new revenues for
UCAR science. Thus started a journey
into unfamiliar, but promising, domains.

The strategic plan presented here
now signals a new phase in the growth
and development of the UCAR Founda-
tion. It marks the transition from a
period of trial and experimentation into

a period in which specific strategies will
be executed and performance will be
judged against stated objectives. The
plan reviews briefly what has been ac-
complished, but more importantly, what
has been learned in the first eight years
of operations. It states the Foundation's
mission and four strategic goals, and
then focuses on the strategies that the
Foundation will employ to accomplish
its goals.

Mitch Randal, Chuck Frush, and Josh Wurman (left to
right] give proportion to the size of their BINET bistatic
radar slotted waveguide antenna. A network of these
antennae can provide real-time dual Doppler radar analy-
sis of wind and precipitation conditions.



This plan was developed by the

management of the UCAR Foundation

and has been approved and endorsed

by the Board of Directors of the Foun-
dation in April 1994. It is thus, simulta-

neously, a specific guideline to action
over the next several years and a report
of the Foundation's intentions to the
UCAR Board of Trustees and the UCAR

community, including the staff of the Na-

tional Center for Atmospheric Research.

It sets a course that we can follow
with an expectation of success, now that
the new domains through which we
journey have been, at least partially,
explored.



SUMMARY

The UCAR Foundation serves the
national objective of making knowledge and

technology developed with federal support

available to the private sector for applica-

tions that stimulate economic activity and
provide benefits to society. By doing so, it

intends to create a revenue stream with
which UCAR can enhance the advancement

of science.

Mission and Goals

Thus, the mission of the UCAR Foun-
dation is to:

Accelerate science in the service of soci-
ety by commercializing UCAR knowledge
and technology, thereby amplifying the
benefits of publicly supported science
and creating an independent stream of
revenue for UCAR.

and thus the Foundation supports Goal 5
of the UCAR 2001 vision for UCAR. To ac-

complish its mission, the Foundation has

established four strategic goals:

1. Establish new dimensions in the
range of UCAR benefits to society by
stimulating economically valuable activ-
ity through commercial applications of
scientific and technical innovations.

2. Establish a new and dependable
stream of revenue to support UCAR's sci-
entific and technical programs.

3. Establish new dimensions in the
spectrum of intellectual and financial
rewards enjoyed by UCAR scientists and
engineers.

4. Establish the UCAR Foundation as
one of the nation's preeminent public

service entrepreneurs engaged in the
commercial exploitation of scientific and
technical innovation.

The UCAR Foundation Strategies

The strategies of the UCAR Foundation

provide for a stable revenue base and the

targeted development of especially profitable

opportunities based on UCAR's unique areas

of competence. The Foundation will focus
its efforts on knowledge and technology in

which UCAR has unique capabilities and in
which the demand is strong and growing. It

will thus concentrate on aviation weather,
airports, and avionics; meteorological instru-

mentation; weather hazard detection and
mitigation; analysis and visualization of

remotely-sensed data; climate change;

supercomputing and mass storage; and
multi-media software and computer-based
learning. The Foundation will use specific



criteria to distinguish between licensing
opportunities that offer long-term revenue
and strategic business opportunities that it
will pursue with new or independent ven-
tures, and it will seek the broadest possible
patent protection for UCAR intellectual prop-
erty. Moreover, the Foundation will stratify
its efforts, with the Foundation itself con-
centrating on relations with UCAR and ex-
ternal constituencies and on licensing, while
delegating the pursuit of strategic business
opportunities to for-profit subsidiaries.

An important Foundation strategy is to
further develop its capability to develop and
implement an effective marketing plan for
each intellectual property, taking particu-
lar advantage of the knowledge of the UCAR
researchers about the industries that might
utilize the intellectual property they create.
The Foundation recognizes explicitly that its
success depends on maintaining the confi-
dence of UCAR, UCAR organizations, and
the UCAR scientists and engineers who
develop the ideas, information, and technol-
ogy it will seek to commercialize. In addi-
tion, it must focus on developing mutually
beneficial relationships with those segments
of the private sector that will convert UCAR
intellectual property into commercially viable
forms.

Recognition and Mitigation of Risks

Despite the advantages of close asso-
ciation with UCAR, the Foundation is sub-
ject to the many hazards of technology
development and marketing and of creating
and sustaining new business ventures.
Among them are failing to select commer-
cially attractive properties, failing to place
them properly, failing to select proper lead-
ership for new ventures, and failing to
recognize the risks inherent in business op-
erations. The Foundation strategies are
designed to mitigate these and other risks.

Commitment to Performance

The strategic plan signals the transi-
tion to an organization for which specific
performance objectives and measures are
appropriate. In the period 1994-2000, the
Foundation will promptly evaluate all intel-
lectual properties disclosed, select those with
the most commercial potential, and prepare
a written report on each property submit-
ted. It will place properties with licensees
who develop them successfully, as judged
by revenues from at least 75 per cent of li-
censes meeting expectation. The Foundation
will select effective management teams for
new ventures, as judged by the correspon-

dence between results and business plans.
The Foundation will generate revenues suf-
ficient to make it self-sustaining and have
the objective of returning at least $1 million
to UCAR each year beginning with FY 1998.

The Foundation deals with people, their
ideas, and their dreams; through creativity,
innovation, and, above all, integrity it can
create exceptional opportunities for all.

Gary Hampton displays the Constant-Flow Sensor Sys-
tem which he and Pat Zimmerman developed at NCAR.
A U.S. patent for this device was issued in November
1993. Potential applications include environmental moni-
toring, health and safety, and atmospheric science.



1. INTRODUCTION-
Motivations and Current Status

The UCAR Foundation was formed by the University Cor-

poration for Atmospheric Research (UCAR) in 1986. UCAR is

a nonprofit corporation that manages and operates leading

edge scientific research programs and facilities in the atmo-

spheric, climatological and earth system sciences under spon-

sorship of the federal government. The most prominent of

these is the National Center for Atmospheric Research (NCAR).

In the course of their research activities, UCAR employees

often create and develop new technologies, inventions and

other intellectual property.

In the early 1980s, new federal legislation expanded the

rights of universities and nonprofit institutions to claim

ownership in the inventions and intellectual property devel-

oped by their employees under federally sponsored research.

In the words of the late Walter Orr Roberts, founding presi-

dent of both UCAR and the UCAR Foundation, UCAR sought

to take advantage of this opportunity and created the Foun-

dation "to enhance the transfer of useful technologies and

other intellectual properties developed by UCAR employees

to the commercial sector, and, where possible, to realize from

this financial returns available to initiate other promising

ventures and to promote the educational and scientific goals

of UCAR." To that end, UCAR granted the Foundation the

exclusive right to market UCAR's technology and intellectual

property assets to the public and private sectors through

licensing as well as through the establishment of new busi-

ness enterprises.

The Foundation thus takes advantage of a national

political environment that sustains the public policy that en-

courages operation of UCAR and makes it possible for UCAR

to own federally funded inventions and intellectual property

and, consequently, for the Foundation to engage in its



commercialization activities. At the present time, the politi-

cal mood is to encourage vigorous commercialization of fed-

erally funded research, and the indications are that the mood

is intensifying toward even further encouragement.

UCAR specifically recognizes the importance of develop-

ing its intellectual property and transferring knowledge and

technology to the private sector in its vision statement UCAR

2001, which lists as a fifth goal for UCAR:

Technology transfer-in conjunction with the UCAR Foun-

dation, transfer appropriate UCAR technology to the

public and private sectors.

Current Structure of the Foundation

The UCAR Foundation is incorporated in Colorado as a

not-for-profit subsidiary of UCAR and is governed by a Board

of Directors with eight members. The president and chief

executive officer of the Foundation serves pro bono.

The Foundation staff serve in dual roles in Foundation

activities and in activities related to the identification, man-

agement and protection of UCAR intellectual property. The

Foundation has no full-time employees; it compensates UCAR

for personnel services obtained on an as-needed basis.

The vice president and chief operating officer of the Foun-

dation also serves as UCAR's associate vice president for Busi-

ness and Finance, with responsibilities for management and

assessment of intellectual property. Under a similar arrange-

ment, the Foundation has obtained the services of a counsel,

who specializes in the protection of intellectual property and

licensing, and a marketing director, who also serves on the

same basis as president of Weather Information Technolo-

gies, Inc. (WITI), an operating subsidiary that pursues new

ventures. Services of an administrator, an administrative

assistant, and a secretary are all shared with UCAR. These

personnel services by UCAR employees are provided to the

Foundation through an independent contractor agreement

on a cost-reimbursement basis.

Three others are involved in the day-to-day Foundation

activities. A UCAR intellectual property specialist, who iden-

tifies properties and facilitates the patent process, is co-located

with the Foundation staff. A marketing manager and licens-

ing specialist determine the commercial viability of the tech-

nologies, identify potential markets and customers, and

negotiate the license agreements. The marketing manager

also serves as a part-time WITI employee to market the

COMET modules and in the near future will turn to broader

marketing activities for WITI.



Finally, a number of UCAR officers and NCAR adminis-

trators and managers have various levels of involvement with

Foundation policies, strategies, and activities.

contracts not related to intellectual property. Details are

shown in Table 1.1.

Property Currently Under Management

Results to Date

As of the end of the fiscal year 1993, the Foundation had

generated approximately $1,700,000 in total income, of which

some $600,000 was from licensing and technology activities

and some $1,000,000 from gifts, grants, interest, and

From FY 1991 through FY 1993, the Intellectual Prop-

erty Management Program identified 164 discrete technolo-

gies that were developed at UCAR. Of these, 82 were

potentially patentable. By the end of FY 1993, nine patents

had been issued and 14 patents were pending. The remaining

Table 1.1 UCAR Foundation Revenues from Inception in 1986 through FY 1993
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State of Colorado
Taiwan Central Weather Bureau

Total Contributions

Contracts
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City and County of Denver
Digital Equipment Corp.
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Commercialization
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Royalties
NCAR Graphics
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59 were classified as other types of intellectual property, such

as copyrighted software, or they were dropped from consid-

eration because they did not seem to offer sufficient poten-

tial for commercial exploitation.

At the end of FY 1993, the Foundation had some 15

licenses in force or in final negotiation with outside firms. In

addition, the Foundation was the sole voting stockholder of

WITI and a substantial stockholder in the External Tanks

Table 1.2 IP Under Foundation Management



Corporation and Mesa Archival Systems, Inc. Both the Ex-

ternal Tanks Corporation and Mesa were inactive at the end

of FY 1993.

A summary of the intellectual property being managed

by the Foundation in FY93 is provided in Table 1.2.

Requirements for Effective Technology Transfer

The scientific and technological activities of UCAR offer

rich possibilities for the transfer of intellectual property that

can be the basis of profitable ventures in the private sector.

The process of transferring such intellectual property has

not been fully developed, either by the Foundation or by most

universities, for two reasons. The first is that only in recent

years have federal laws and regulations permitted the direct

development of commercial applications by the performers

of federally sponsored research. The second is that UCAR,

universities, and other academic research entities have con-

centrated on questions and issues of interest to science with-

out regard for commercial applications or potential.

While many observers believe that this independence of

scientific research from its eventual application is essential

for success and creativity, the Foundation expects to demon-

strate that applicable knowledge can be transferred to the

private sector without compromising the vitality of the scien-

tific enterprise. The Foundation's experience demonstrates

that there are several essential requirements for an effective

transfer process:

* The scientists and technical staff must be accessible and

motivated to cooperate with those seeking to develop trans-

fer mechanisms. The Foundation's professional management

team, the financial gains to UCAR to support science, the

enthusiastic support of UCAR management and trustees for

developing an effective process, and the efforts of Founda-

tion staff to develop a climate of trust with the scientists all

combine to create the necessary environment for collabora-

tion with UCAR personnel.

* An organization that is sensitive to the commercial possi-

bilities of scientific results and technological developments

must be in place to identify potentially valuable properties

and to initiate and manage the process of converting them

into commercial forms. The Foundation's management team,

combined with UCAR management, provide the talent and

capability to fulfill this requirement.

* Mechanisms must be developed to finance and fund the

development process because most properties created by

scientists in UCAR or universities need considerable



development before they are commercially attractive. Lim-

ited human and financial resources are the Foundation's weak

point at this stage of its existence. So far the Foundation has

been reasonably successful at identifying technologies that

are essentially ready for market and do not require extensive

development. Furthermore, the Foundation, with UCAR's

assistance, has established a line of credit upon which it could

draw if necessary. Nevertheless, the Foundation must begin

to develop potentially beneficial relationships with well-

financed companies that might be partners in selected

projects. It must also retain a certain portion of its earnings

to fund development work when the return on investment is

expected to be reasonably large.

* Effective marketing strategies and implementation mecha-

nisms are essential to obtain full advantage of intellectual

properties. Moreover, the Foundation will be most success-

ful if it focuses its efforts on knowledge and information in

which UCAR has strong, unique capabilities and in which

there is a growing demand. The refinement and further

development of its marketing strategy capabilities is a key

requirement for Foundation progress at the present time and

is one of the major emphases of this plan.

Paul Swarztrauber reviews notes of his Vector Multiprocessor, an architecture he
designed for a new breed of massively parallel multiprocessor supercomputers, simi-
lar to the Thinking Machines Model supercomputer pictured behind him.



2. MISSION AND GOALS

UCAR has a long and distinguished history of conduct-

ing scientific research on issues critical to society, focusing

on improved understanding of the atmosphere, its related

systems and the global environment. A myriad of benefits

have emanated from this research, including, for example,

improved weather forecasting, advanced airport weather sys-

tems that enhance aviation safety, and a better understand-

ing of the potential impacts of global and regional climate

change.

The Foundation is dedicated to accelerating and extend-

ing the results of UCAR's scientific research for the benefit of

society by stimulating economic activity through commercial

applications of its scientific and technical innovations, with

a substantial portion of the proceeds being returned to UCAR

for the advancement of its scientific programs.

Thus, the Foundation's mission is to:

Accelerate science in the service of society by commer-

cializing UCAR knowledge and technology and thereby

amplifying the impact of publicly supported science and

creating an independent stream of revenue for UCAR.

To accomplish its mission, the Foundation has four

strategic goals:

1. Establish new dimensions in the range of UCAR bene-

fits to society by stimulating economically valuable

activity through commercial applications of scien-

tific and technical innovations.

2. Establish a new and dependable stream of revenue

to support UCAR's scientific and technical programs.



3. Establish new dimensions in the spectrum of intel-

lectual and financial rewards enjoyed by UCAR

scientists and engineers.

4. Establish the Foundation as one of the nation's pre-

eminent public service entrepreneurs engaged in the

commercial exploitation of scientific and technical

innovation.

With this mission and these goals, the Foundation will

assist UCAR to achieve the goal of enhancing technology

transfer, as stated in the document UCAR 2001.

The Foundation will accomplish its first goal by collabo-

rating with UCAR to recognize, evaluate, refine and manage

those UCAR scientific and technical discoveries and achieve-

ments that have commercial potential. Thus, as appropriate,

the Foundation may implement marketing and licensing

strategies for specific technologies or intellectual properties,

engage viable business partners in joint ventures, or develop

new enterprises. The benefits of UCAR science will thus be

realized in new forms as products or improved procedures

that advance a variety of activities.

The second goal will be achieved as a consequence of

the first. License fees, royalties, dividends and equity income

will flow to the Foundation as a result of its commercializa-

tion activities. The Foundation intends to focus on the dual

strategy of generating dependable income from long-term

licenses while simultaneously pursuing the development of

a few selected opportunities that may produce substantial,

short-term revenue. Moreover, in order to maximize the return

to UCAR, the Foundation reimburses UCAR for personnel

services provided on an as-needed basis, thus minimizing

operational expenses.

Success in transferring intellectual property and in de-

riving revenue from it will enable the Foundation to meet its

third goal of enhancing the intellectual and financial rewards

for UCAR scientists and engineers. The UCAR intellectual

property policy provides for some of the revenue from the

Foundation to flow to both the inventors and to their organi-

zations, thus creating direct financial rewards for UCAR

inventors along with the satisfaction of enhancing the finan-

cial support for scientific activities. Of equal importance, these

creative people will appreciate the expanding applications and

benefits derived from their intellectual accomplishments and

will be further stimulated and encouraged to continue or ex-

pand their efforts.

Finally, managing and operating an enterprise that is

dedicated to the process of finding commercial applications



for the results of federally funded basic scientific research is

a relatively new endeavor. There are only a few participants

in this field with any length of experience or history of suc-

cess. Therefore, there are few models after which the Foun-

dation can pattern itself. However, the Foundation has been

engaged in this activity for six years and has learned a great

deal about the business in that time. After several reorgani-

zations, the Foundation now has evolved the structure and

acquired the management talent to accomplish its mission

and to lead the way for others who wish to exploit their own

intellectual properties commercially.

Serving the Foundation's Customers

Careful analysis of the needs of customers and the com-

petition are both essential for structuring a business to be

successful. The key questions are: Who do we serve? How

can we serve them better than others? What, then, really is

our business?

In essence, the Foundation is a technology broker and

entrepreneur. As such, it provides a service to two distinct

sets of customers. The first set of customers includes UCAR,

UCAR organizations, and the UCAR employees who create

intellectual property; the second set of customers includes

the various enterprises that utilize UCAR intellectual property

in business activities.

The Foundation analyzes and markets UCAR's technol-

ogy and intellectual property as a service to UCAR. While

UCAR established the Foundation for this specific purpose,

nonetheless, as a customer of a service, UCAR has other

options for satisfying its needs: it can select another service

provider or it can perform the service itself.

To be successful in serving UCAR, the Foundation must:

1. Provide UCAR with additional resources to enhance its

research and development programs.

2. Assist UCAR to satisfy its contractual and legal man-

dates to transfer commercially useful technology to the pri-

vate sector.

3. Assist UCAR to fulfill its social responsibility to make

results of its publicly supported research as beneficial to

society as possible.

The single greatest advantage the Foundation has over

potential competitors is its separate but cooperative affiliate

relationship with UCAR. This allows the Foundation ready



access to UCAR intellectual property and permits it to focus

efforts on developing markets for those properties. It also

allows UCAR and the Foundation to share resources in the

most cost-effective way to minimize operating expenses and

consequently maximize income. Furthermore, other than to

meet its own operational expenses, the Foundation has no

incentive to retain earnings for itself or for outside share-

holders. By being "part of the family," the Foundation can

remain closely attuned to UCAR's own scientific mission, thus

engendering trust and cooperation among the scientific and

research staff.

The Foundation offers UCAR major advantages over

UCAR performing these services for itself. First, the Founda-

tion has its own directors who provide a wealth of business

experience and creativity for guiding Foundation affairs.

Second, the Foundation can provide a layer of liability pro-

tection for UCAR since it is the entity entering into the license

agreements and holding equity in the operating companies.

The Foundation also offers specific advantages to its ex-

ternal customers because of its privileged relationship with

UCAR organizations and personnel. It is the only access for

obtaining commercial rights to UCAR research and develop-

ment. Nevertheless, there are competitors associated with

universities and federal laboratories who offer privileged ac-

cess to other sets of technology. Thus, to be successful in

relationships with commercial customers, the Foundation

must offer properties with unique features or capabilities and

it must provide the kinds and levels of service that will make

it a preferred and effective provider.

The Foundation, as a broker, must serve both seller and

buyer well. It must engender the confidence of the UCAR sci-

entists and engineers in order to obtain and develop intellec-

tual property. It must market that property effectively and

serve the needs of its commercial customers in order to pro-

duce the revenue stream that is necessary to maintain UCAR's

confidence.

Careful targeting of opportunity, innovation in business

arrangements and the highest standards of ethical conduct

are all essential. The Foundation must be vigorous and com-

petitive, but it must act, ultimately, in the interests of sci-

ence and the public.



3. THE UCAR FOUNDATION STRATEGIES

The strategic goals of the UCAR Foundation are ambi-

tious and challenging. They will be achieved in the next five

to ten years only if the Foundation successfully executes well-

conceived and effective strategies for identifying, developing

and marketing UCAR intellectual property. To do so, the Foun-

dation must create mechanisms for working across a wide

span of activities in the scientific and business worlds. In

this section, we set forth the main strategies the Foundation

intends to pursue over the next six years.

STRATEGY 1. Focus efforts on knowledge and technol-

ogy in which UCAR has unique capabilities and for which

the demand is strong and growing.

Effective management of information and knowledge is

the key capability in today's economy. Because UCAR con-

ducts research at the leading edge of scientific discovery and

technological innovation in the atmospheric, environmental

and earth sciences, it possesses useful knowledge that can

be expressed and embodied in a variety of forms. To the ex-

tent that the Foundation can identify forms that can be mar-

keted, this knowledge and information will represent the core

of the Foundation's business. Moreover, because of its lim-

ited resources, both human and fiscal, the Foundation must

carefully select technologies to pursue for commercialization.

The Foundation will therefore target industries and busi-

ness opportunities in which it can exploit UCAR's unique

capabilities to satisfy growing needs for improved informa-

tion and technology. UCAR's knowledge and technology hav-

ing the most commercial potential lie in the following core

areas:



Aviation weather, airports, and avionics

Weather hazard detection and mitigation

Weather analysis and forecasting

Analysis and visualization of remotely-sensed data

Supercomputing and mass storage

Education and visualization techniques

Climate change

Scientific instrumentation

The Foundation staff is becoming knowledgeable and con-

versant in these core areas. The intimate knowledge of the

UCAR research staff about related industries provides the

basis for establishing a network of contacts which can provide

valuable marketing information about potential products and

services, and thus assist the Foundation in selecting tech-

nologies with the greatest market potential. UCAR's Corpo-

rate Affiliates Program also has a number of members in these

targeted industries and they too can help facilitate these

interactions. As a result, these companies represent not only

a source of marketing information but a pool of potential

licensees and venture partners for the Foundation.

Concentrating on these areas offers long-term advan-

tages to both the Foundation and the nation. First, there is a

growing demand overseas for application of knowledge and

technology in these areas, and thus Foundation licensees

and ventures have the potential of developing global markets

involving both private and public sectors. Second, develop-

ing a strong capability in these business areas may make the

Foundation's services attractive to other performers of feder-

ally sponsored research, including universities and federal

laboratories, thus allowing the Foundation eventually to serve

a broad spectrum of primary clients.

STRATEGY 2. Utilize to maximum advantage the differ-

ences between opportunities for long-term income from

licensing and for exploiting strategic business opportu-

nities with an equity interest in new or independent

ventures.

The Foundation intends to engage in two separate ac-

tivities to exploit UCAR intellectual property. The first is the

placement of property with existing businesses, thereby

deriving dependable revenue from licenses and royalties. The

second is the development of independent businesses to take

advantage of strategic business opportunities created by the

simultaneous existence of specific UCAR expertise and espe-

cially profitable market opportunities. Thus, the Foundation

must first identify potential winners in UCAR's intellectual

property portfolio and it must then determine which tech-

nologies should be the subject of a license and which repre-

sent a strategic business opportunity.



Criteria for Distinguishing Licensing

and Strategic Business Opportunities

In general, an intellectual property or technology will be

licensed to an existing firm when it meets three criteria:

* The intellectual property offers improvement to existing

products or procedures or provides a new approach to satis-

fying an existing market demand.

* The barriers to entry into the market are high or costly

because of the existence of mature companies with estab-

lished customer relationships.

* Successful commercialization of the property does not

depend on the continuing access to UCAR employees,

although some initial involvement may be necessary for the

successful transfer of the technology to the commercial entity.

In contrast, strategic business opportunities are those

in which:

* The business will take advantage of preeminent UCAR

expertise or accomplishment in areas in which a strong

demand is expected.

* The business will depend to a high degree on a close

working relationship with, and continued access to, UCAR

and the specialized expertise of its scientists and engineers.

* The barriers to entry into the market are relatively low

and the potential returns on investment are reasonably high.

The Foundation will analyze candidate technologies to

determine the most promising placement and prepare a for-

mal written report with findings and recommendations (see

Figure 3.1). The report will address the above criteria after

answering such questions as:

Who will be the end-users of this technology? What need

will it satisfyfor them?



Is there presently a demand for this technology and how

strong is it?

How large is the potential or existing market?

What will be required to develop or exploit this

technology?

Are there existing firms that could serve the expected

markets and meet the expected demand for this

technology?

Is this technology so fundamental that we can or should

make it available on a non-exclusive basis?

Clearly, licensing and creating new ventures to pursue

strategic business opportunities are quite different activities

and each will require a unique approach.

Technology Licensing

In the past few years, the Foundation has developed an

active and ongoing licensing program, with some 15 licenses

now in force. Over the next five years it is expected that one-

half of the Foundation's commercial revenues will come from

technology licenses. Of that amount, almost half will be in

the form of annual royalties and license fees derived from

multi-year licenses with manufacturers and distributors. This

will provide a reasonably steady and dependable stream of

income for the Foundation and for UCAR.

Strategic Business Opportunities

Some UCAR properties or technologies will present

attractive strategic business opportunities. Current examples

are the COMET computer-based learning modules and avia-

tion weather consulting. In each case, UCAR capabilities and

accomplishments are preeminent and there is a specific busi-

ness opportunity to be developed by creating a niche in the

market.

Commercialization of the COMET modules responds to

a growing demand for education and training in operational

weather forecasting driven by the advent of new data sources,

new technological developments and improved forecasting

techniques. Traditionally this demand would be met through

published literature and training seminars. However, because

the National Weather Service and the U.S. Air Force needed

to train a large number of forecasters, they are sponsoring a

UCAR initiative to create a sequence of computer-based learn-

ing modules as an alternative and cost-effective training

method. The same modules can be used by private forecast-

ers, foreign meteorological services and university education



programs. Thus, there is an attractive business opportunity

for the Foundation because of the relatively low cost of entry

into the market, the absence of any established competitors

for this segment of the market and the relatively high profit

margins for the commercial product.

In the case of aviation weather consulting, construction

of the new Hong Kong international airport at Chek Lap Kok

provided an opportunity for the Foundation, through WITI,

to apply the unique knowledge and expertise of UCAR in de-

tecting and forecasting weather hazards that affect aviation

and airport operations. WITI is under contract with the Hong

Kong government to develop specifications for a Terminal

Doppler Weather Radar (TDWR) for the new airport and to

develop and implement an Operational Windshear Warning

System (OWWS) to detect windshear and turbulence in the

airport vicinity. The intentions of many nations, most nota-

bly in the Pacific rim, to construct new, modern international

airports provide the opportunity for the Foundation to develop

a major, long-term business in mitigating weather hazards

at airports.

The risk profile of this business is considerably higher

than distributing the computer-based learning modules, as

are the barriers to entry and potential competition. Never-

theless, the opportunities to develop operational systems that

will have a beneficial effect on aviation safety, enhance UCAR's

aviation weather research program and provide reasonably

good profits make this an attractive business opportunity,

especially in overseas markets.

STRATEGY 3. Seek broad patent protection for UCAR

technology and concepts in order to maximize long-term

returns.

It is evidently necessary to obtain patents on promising

UCAR technology and concepts in order to protect UCAR

against duplication by others. However, obtaining patents is

a complex, costly and time-consuming process. Moreover, it

requires the complete cooperation of the inventor to develop

a well-documented and thorough patent application.

The Foundation has adopted the specific patent strategy

of making claims as broad as the subject technology and its

underlying concepts merit, in effect, seeking rights to entire

classes of applications or procedures. Whenever appropri-

ate, the Foundation also will seek interlocking patents to

extend its rights as far as possible. The advantages of this

strategy are obvious, for success in such claims may give

UCAR rights to royalties from concepts or technology that

will become generic or the basis of an entire segment of an

industry. The disadvantage is a protracted and more costly



patent process, one often involving many interactions with

the examiner to determine precisely the scope of the claims

that will be allowed.

An alternative strategy would be to file sharply limited

claims with the expectation that they will be granted promptly.

The disadvantage is that the full power of the technology may

not be recognized by patent and that others can obtain pat-

ents on related or redesigned capabilities.

The strategy of making broad claims is especially perti-

nent to several patent applications now being examined or

being developed for submission. While the nature of the tech-

nology and the resulting claims cannot be discussed here,

the Foundation and its patent counsel believe that broad

claims are justified and will provide UCAR with ownership of

concepts with wide application and strong demand.

STRATEGY 4. Stratify and clarify efforts by pursuing

strategic business opportunities with for-profit

subsidiaries.

Because the management and licensing of knowledge

and technology and the development of strategic business

opportunities are quite different activities, it is advantageous

to the Foundation to stratify its activities. Thus, the Founda-

tion intends to retain direct responsibility for relations with

UCAR and broad external constituencies, for developing over-

all strategies and for managing, marketing and licensing

intellectual property. It will delegate the development and

exploitation of strategic business opportunities to for-profit

entities that are distinct from the Foundation.

For example, with both the COMET modules and avia-

tion consulting, the Foundation turned to Weather Informa-

tion Technologies, Inc. (WITI), to implement the business.

WITI is a for-profit company created by the Foundation for

the purpose of engaging in strategic business opportunities.

The Foundation presently owns all of the voting stock in WITI.

As a not-for-profit, the Foundation can accept grants and

gifts and receive passive income (such as royalties, license

fees, equity income, interest income and dividends) without

tax liability, but it cannot generate substantial unrelated

income from active business operations (such as selling and

supporting products or providing commercial services). WITI,

on the other hand, is a for-profit business that pays taxes

and can compete on any level. The Foundation will derive

revenues from WITI in the form of license income or dividends.

WITI currently operates by purchasing personnel ser-

vices from UCAR. However, as its businesses mature, WITI

must become self-standing and independent, for operational



reasons as well as for liability and financial reasons. WITI

will need to attract managers who are profit-oriented and not

risk averse. It will also need to attract capital from its strategic

partners. As with all investments in new ventures, these part-

ners will invest primarily in the people who operate WITI and

secondarily in the technological basis of the enterprise. By

its very nature, WITI will assume more risk and associated

liability than either UCAR or the Foundation are willing to

accept. It is therefore important that WITI has complete

autonomy in its operations and decisions to shield UCAR

and the Foundation from any potential upstream liability.

It is clearly in the Foundation's interest to assist WITI to

develop a strategic plan of its own for becoming financially

viable and operationally independent. At the present time,

WITI may be considered as a company with operating divi-

sions, as shown in Figure 3.2. The two present businesses

constitute divisions denoted here as WITI Aviation (concen-

trating on aviation weather and airport weather technology)

and WITI Meteorology (concentrating on meteorological appli-

cations and education). A third division, WITI Advanced Com-

puting, might be created to exploit advanced computing,

software and mass storage capabilities.

WITI faces the important challenge of developing adequate

capitalization and staff for these businesses, either by direct

investment or by forming joint ventures with suitable part-

ners. At the same time, WITI will undoubtedly find it advan-

tageous to restrict outside investments to specific business

sectors and thus avoid dilution of the Foundation's owner-

ship of the entire concern.

One alternative for WITI is to spin off its divisions as

separate companies when they reach viability as indepen-

dent businesses. This may be attractive because of the

different risk profiles and operational requirements of its two

existing businesses.

Relations with UCAR and
external constituencies

Overall strategies

Management and licensing
of intellectual property

Management of
for-profit strategic busi-
nesses

Operating
divisions

Figure 3.2. The Foundation Hierarchy



As another alternative, it may be advantageous for WITI

to operate as a holding company with each of its businesses

functioning as independent, operational subsidiaries. WITI

itself would then become, formally, a management company,

focusing on the development and success of its subsidiary

operating companies, which would pursue the strategic busi-

ness opportunities.

In both these alternatives, each of the operating com-

panies would seek its own financing, preferably from part-

ners participating in joint ventures or collaborative efforts.

Moreover, the operating companies could place some of their

employees in UCAR organizations to assist with the develop-

ment and transfer of technology germane to their operations

and to contribute to the activities of the UCAR organization.

Which of these, or other, alternatives may be preferable

is yet to be determined and may depend on the relative rates

of growth of the individual businesses.

STRATEGY 5. Further develop the capability to create

and implement an effective marketing strategy for each

intellectual property, taking particular advantage of the

knowledge of the UCAR professional staff.

The Foundation's marketing staff must develop a work-

ing knowledge of the technologies, the companies and of the

industry itself in the core areas targeted above in Strategy 1.

Thus, the Foundation and its operating businesses must

have sources of reliable technical information and market

intelligence. A key strategy, verified by experience to date, is

Larry Cornman, RAP scientist, displays wind shear alert generated by his LLWAS/
TDWR patented technology. Several crash landings were likely avoided at the Denver
Stapleton International Airport when pilots heeded LLWAS microburst warnings.



to rely on the UCAR scientific and engineering staff as a

primary source of information and suggestions for develop-

ing marketing targets for the intellectual property they have

created. UCAR inventors are keenly aware of the state-of-

the-art in their fields and of the interests and capabilities of

existing firms operating in their areas. Moreover, they often

demonstrate a sophisticated understanding of the possibili-

ties for commercial development and of marketing opportu-

nities. Another important source of information derives from

personal relationships developed with existing licensees,

potential licensees, and the end-users who will be the ulti-

mate customers for these products. Members of the UCAR

Corporate Affiliates Program are especially valuable. Occa-

sionally, the Foundation will need to obtain additional mar-

keting information from outside professional sources.

The first step is to decide whether an intellectual prop-

erty is to be licensed or developed as a strategic business

opportunity. The criteria for making that determination were

discussed earlier. If it is to be licensed, then the Foundation

staff will prepare a formal marketing plan through the itera-

tive process of developing a list of potential licensees and

assessing the answers to the following questions:

What need does this product fill, either for the poten-

tial licensee or its customers?

How will this technology improve the company's exist-

ing service or product line?

How will it shorten product development time?

Does it give the company a competitive edge and, if so,

how substantial?

What are typical profit margins on these or competing

products?

How mature is the market?

How far along in the technology development cycle is

this candidate for licensing?

The Foundation will attempt to license properties to com-

panies which have proved to be effective at marketing and

supporting similar products, which have the manufacturing

capacity, service capability and marketing depth to develop

and support the potential product, and which have a strategic

need for the technology. When such companies have been

identified for each potential license, the staff will open nego-

tiations with those that seem to provide the most promising

opportunities.

STRATEGY 6. Earn and maintain the confidence of UCAR

scientists and engineers through prompt and equitable



action that always respects their professional motiva-

tions.

The most important strategy for the Foundation is to

maintain good relations with UCAR and its employees. The

Foundation must recognize the overriding commitment of

UCAR researchers to their scientific work while providing

appropriate motivation for them to contribute to Foundation

endeavors. It must always recognize that the disclosure of

intellectual property is voluntary, not mandatory.

The Foundation and its staff will adhere to the following

guidelines:

* Evaluate all intellectual property disclosures for

commercial potential, giving prompt, fair and equal considera-

tion to each one. When a property is not selected for com-

mercialization by the Foundation, it must be released

promptly to UCAR for placement in the public domain or to

the originators for whatever further action they wish to take

to develop the property independently.

* Ensure that all dealings with inventors are conducted with

candor, sincerity and with respect for their accomplishments.

It is evident that the Foundation must provide a suffi-

cient revenue stream from licensing or business operations

to UCAR, UCAR organizations and the inventors so that the

financial value of the Foundation's efforts is clearly evident.

Moreover, the Foundation will collaborate with UCAR to

develop additional ways to recognize the contributions of

employees whose intellectual property proves to be a com-

mercial success.

Based on the reports from UCAR and NCAR manage-

ment, as well as from inventors and other UCAR staff, the

attitudes and actions of the present Foundation staff, in

accord with these guidelines, are generating a renewed con-

fidence in the Foundation and its mission. This is also evi-

denced by the number of technology disclosures that have

been forthcoming and the level of cooperation demonstrated

by UCAR scientists, engineers and their management during

licensing negotiations and planning for commercialization

endeavors.

To further strengthen relations with UCAR and its

employees, the Foundation staff should meet regularly with

program directors and managers in order to be fully informed

about new developments and opportunities. When considering



properties for possible commercialization and during the

transfer process, the Foundation must keep UCAR employ-

ees and their management fully informed of the proceedings

and engage them in the process as much as possible. More-

over, the Foundation must understand and appreciate UCAR's

scientific mission and be sensitive to the needs of its research

programs.

The talents, and even the mind-set, required for success

as a UCAR researcher or as a member of the Foundation

staff evaluating and marketing technology and other intel-

lectual property are often quite different. The potential for

clashes over purpose and method can be markedly dimin-

ished so long as the Foundation staff recognizes the primacy

of the UCAR endeavors and that cooperation and confidence

can only be earned, not mandated.



4. MITIGATING RISKS

The Foundation is engaged in an endeavor in which there

are many risks. Despite the tremendous advantages offered

by a close association with the scientific and technological

achievements of UCAR, the Foundation is subject to the many

hazards of technology development and marketing and of

creating and sustaining new business ventures.

The major risks that imperil success and the strategies

for mitigating them are:

* Losing the confidence of UCAR employees and

managers. This is clearly a critical risk and the attitudes

and actions necessary to mitigate are a major theme of this

strategic plan.

* Failing to select those intellectual properties that

will be commercially successful. The Foundation can make

two errors in evaluating and selecting intellectual properties.

The first is to invest effort or resources in a technology that

fails to be a success; the second is to fail to select a property

that would have been a success. These errors can be mini-

mized through careful, formal analysis of market potential,

starting with evaluations by the inventors themselves. The

process specified in this strategic plan for developing such

analyses and potential marketing strategies will be further

refined and carefully implemented.

* Failing to place properties properly or to develop

them adequately. Success is more likely with licensing,

although usually less dramatic than success with a new

venture based on an exciting new technology. In licensing,

careful analysis and discussion with a variety of potential

licensees will usually clarify the best course of action, although

there is always the risk that a licensee will not achieve the



results expected with a property. The Foundation should have

a clear understanding of the development and marketing

intentions of a potential licensee before completing negotia-

tions and making an award. Performance guarantees should

always be considered and would be strong evidence of the

confidence and capability of a potential licensee. Because of

the risks, properties will be developed in new ventures only

when they meet the criteria given above for strategic busi-

ness opportunities, and then all of the classical techniques

for analyzing the potential and ensuring success must be

applied rigorously.

* Failing to select the right leadership for strategic busi-

ness opportunities. The success of a new venture based on

new technology or new ideas is usually correlated with the

strength, creativity and sometimes the experience of the

entrepreneurs involved. Leaders of the Foundation strategic

business opportunities must understand both the scientific

and business aspects of the endeavor and have the energy

and talent to drive to success. The greatest care must be

exercised in selecting, motivating and rewarding them.

* Failing to recognize and avoid the risks inherent in

business operations. One of the advantages the Foundation

offers to UCAR is a layer of liability protection. To be effective

in this, however, the Foundation must minimize its own

business risks in order to avoid any upstream liability for

UCAR. A key strategy, already discussed, is to assign higher

risk operations to WITI. In its own dealings, however, the

Foundation must function as a separate and distinct entity

in order to protect UCAR. It must also take care in selecting

licensees and strategic partners and choose only those com-

panies that have the capacity and goodwill to be successful

in developing and marketing products based on UCAR tech-

nology. In order to avoid any product liability, the Founda-

tion must eschew involvement in the day-to-day operations

and decision-making of its licensees and majority-owned

companies.

* Failing to generate sufficient income to pay operat-

ing expenses and provide substantial financial rewards

for UCAR. Generating revenue from UCAR intellectual prop-

erty is only one of the Foundation objectives, but clearly it is

a key reason for existence. Avoiding the risks listed above is

necessary, but not sufficient, to mitigate this risk. In addi-

tion, the Foundation must target resources carefully, as

envisioned in the dual strategy of distinguishing between

licensing and developing strategic business opportunities.

Moreover, the Foundation must ensure that it operates as

economically as possible.



5. ASSESSING PERFORMANCE

This strategic plan signals the end of a period of trial and

experiment, the end of a search for a promising structure and

operating procedure. Now, the Foundation must proceed to

make measurable progress toward achieving its strategic goals.

Specific performance objectives are now appropriate.

In the period 1994-2000, the Foundation will concen-

trate on the following objectives and expect to be assessed on

the basis of the criteria specified below each objective.

0 Develop and maintain an effective process for attract-

ing and evaluating disclosures and selecting those with

the most potential for commercial exploitation.

The Foundation promptly evaluates each submitted disclo-

sure with conclusions and recommendations stated in a writ-

ten report.

* Place properties with licensees who develop them suc-

cessfully and provide a continuing stream of long-term

income.

Of those properties selected by the Foundation for licensing,

at least 75 per cent are placed successfully and return rev-

enues within the expected range.

* Create business ventures that maximize the

Foundation's return on investment and which have sig-

nificant public or environmental benefits.

The Foundation effectively manages or selects effective man-

agement teams for the new ventures it creates. Effectiveness

of management is judged by the correspondence between

results and the formal business plan used to initiate the

venture.
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* Generate revenues sufficient to make the Founda-

tion financially self-sustaining and to return substantial

income to UCAR each year.

The Foundation will generate sufficient revenue to be finan-

cially self-sustaining with the goal of providing at least $1

million to UCAR each year beginning in FY 1998.

Distributions of Revenues

The Foundation Board of Directors approved on 1 April

1992 a plan for the distribution of revenues to UCAR.

According to that plan, the Foundation intends to distribute

an increasing percentage of its revenues from commercial

operations according to the following schedule: FY 1992, 10%;

FY 1993, 20%; FY 1994, 30%; FY 1995, 40%; and FY 1996

and beyond, 50%.

The UCAR intellectual property policy provides that of

the funds flowing to UCAR, normally one-quarter will be dis-

bursed to inventors and one-half to UCAR directorates

employing inventors, in proportion to their contributions to

the commercial revenue. The remaining one-quarter will flow

to UCAR, with UCAR management assembling these revenues

in a special account, separate from the UCAR General Fund,

and disbursing them to special initiatives at the discretion of

the UCAR Board of Trustees.

The funds available to the Foundation after meeting

operational expenses will be accrued in a Foundation Fund

to be used as a reserve and to develop UCAR intellectual

property or to invest in strategic business opportunities.

Should the funds thus accrued exceed Foundation require-

ments for these purposes, special grants will be made to UCAR

by action of the Foundation directors.

Bill Myers of RAP demonstrates the 3DTV (Three-Dimensional Terminal Viewer] dis-
play technology, currently patent pending, that allows air traffic management the ability
to navigate and present a pilot's view of weather along optional approach paths for any
landing aircraft.



Conclusion

Beginning in 1995, the Foundation staff will prepare a

written annual report to the Board, emphasizing accomplish-

ments and assessing its performance relative to the criteria

presented above. As part of that report, the Foundation will

discuss its progress toward meeting its first strategic goal of

establishing new dimensions in the range of UCAR benefits

to society in a form that would be suitable for inclusion in

the UCAR annual report.

Based on this annual Foundation report and the criteria

above, the Foundation directors will be able to determine

whether the Foundation is meeting its goals and fulfilling its

mission. As the Foundation grows and gains in experience,

modifications of this plan and the performance criteria surely

will be warranted and revisions of this strategic plan will be

presented to the Board of Directors. Nevertheless, if the Foun-

dation can achieve the strategic goals and performance ob-

jectives it has set for itself in this strategic plan, it will be

deemed a success by any measure.
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