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1 Introduction

1.1 Increasing Competitiveness

At the beginning of the 21% century, the business world is dynamic and
complex and competition is globalized. Success rates in innovation in such
a context are low. Only 0.6% of innovative ideas are eventually successful.
In the pharmaceutical industry, the success rate falls to 1 in 10,000. The
requirements for handling innovations have increased in numerous ways:
globalization of competition, explosion of technological knowledge, tech-
nological fusion, decentralization of knowledge, escalation of research and
development costs, reduction of innovation cycles, and acceleration of in-
novation diffusion.

Globalization of competition: The intensity of competition has increased
due to the opening of national borders and the expansion of multinational
firms. The takeover of IBM’s PC operations by the Chinese firm Lenovo in
2004 would have been inconceivable only a few years ago. Hence, in
many industries it is no longer sufficient to merely sell and protect prod-
ucts locally. The power of economies of scale of production, along with a
dramatic reduction in transportation and information costs has forced many
players to go global.

Explosion of technological knowledge: The amount of knowledge doubles
every seven years. The number of scientific journals has grown substan-
tially over the last few centuries. The figure was estimated at only about
100 in the 19th century, increasing to around 1,000 in 1850, jumping to
10,000 in 1900, and coming close to 100,000 in 2000. At the same time,
approximately 80% of technical knowledge in the form of patent applica-
tions is published. Over 90% of the information in patent documents is not
protected, due to expiration, rejection, retraction or non-extension (Ehrat
1997). Not only is the greater part of technological knowledge openly ac-
cessible, but it can also be freely and openly used.

Technological fusion: Increasingly, there has been fusion of various tech-
nological knowledge areas. According to a 1998 report by the OECD, in-
terdisciplinary research activities have great potential in the next 20 years.
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Electronics has merged with optics (optronics), with mechanics on a mi-
cro-technical level (mechatronics), and also with biology (biotronics). The
important breakthroughs in the development and identification of the hu-
man genome are thanks to the close linkage between computer science and
genetic engineering.

Decentralization of knowledge: The increased globalization of research
and development (R&D) in transnational enterprises has led to the decen-
tralization of competence centers. In a number of investigations, a clear
trend could be ascertained towards integrated network structures and the
establishment of a definition of R&D competence centers. The complexity
of innovation processes has clearly increased because of decentralization.
The application of modern information and communication technologies
becomes indispensable and opens up new forms of innovation; for exam-
ple internet-based innovation networks (Gassmann 2001).

Escalation of R&D costs: Given the increased technology dynamics and
more stringent requirements, R&D costs have risen dramatically. Yet, the
1990s were marked by a reduction in central funding for research. During
the 1980s, the corporate research center in a company such as ABB was re-
sponsible for 20% of the financing, with the remaining amount being in the
form of company reallocations. Today, 80% of research funds must come
from the various divisions or third parties. A larger portion of the R&D
budget is allocated to patent rights. In technology-intensive industries,
more than 5% of the R&D budget is reserved for the generation and pres-
ervation of commercial protection rights, plus the costs for the infringe-
ment and defending of own positions.

Reduction of innovation cycles: Despite rising R&D costs, companies are
under increasing pressure to produce more products within a shorter time
frame. The main reason for this is the fact that regardless of rising costs in
R&D, innovation and technology leadership has become a substantial
competitive factor (von Braun 1994). For example, the innovation life cy-
cle for a mechanical typewriter remains at around 25 years, while a type-
writer that is based on microprocessor technology only has one of five
years. If one were to look at newer substitute products such as laptops and
palm pilots, the cycle time has been reduced to a few months. The risk of
late market entry has increased notably.

Acceleration of innovation diffusion: As a result of the globalization of
knowledge, shortening of the innovation cycle and the aggravation of the
price situation, the diffusion of innovation has accelerated. In the electron-
ics industry, it is only a matter of months after a product innovation before
there is an imitation product on the market, in the toy industry this time
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frame shrinks to weeks. The protection of innovation has become even
more important for companies in technology-intensive industries. Legal
and actual patent right strategies complement one another, in order to am-
ortize the investment in product development. In the automobile industry
4-5% of turnover is invested in R&D, while in the pharmaceutical indus-
try that number jumps to 18-20%.

The main challenges in the management of innovation in companies can
be summarized by complexity, dynamics, and costs. Future-oriented or-
ganizations endeavor to achieve those projections on how to better handle
innovation that were made in the years after restructuring. In order to han-
dle high competition costs, companies are looking to achieve differentia-
tion with customers. New products in the electronics, telecommunications,
and software industries are usually associated with simultaneously in-
creased input and reduced costs. Innovation is not limited to the develop-
ment of new products, but also includes the development of new services
and business practices. Hence, an essential component of innovation man-
agement is to establish differentiation advantages with the customer, and
find ways in which to make these advantages sustainable and renewable.

1.2 Managing R&D Collaborations

1.2.1 Exceeding the Company Boundaries

In order to cope with these challenges, the ability to innovate therefore has
become the key driver for an enterprise’s success. Only those companies
that can bring innovative ideas effectively and efficiently to the market are
successful. Consequently, an increasing proportion of innovation no longer
takes place solely within the boundaries of a company. In this context,
R.Z. Gussin, Corporate Vice President Science and Technology of John-
son & Johnson, New Brunswick, NJ reasoned that “technology has be-
come so sophisticated, broad and expensive that even the largest compa-
nies cannot afford to do it all themselves.”

Over the past years, this phenomenon has been described in research
and literature as open innovation (Chesbrough 2003a). Gassmann, Sand-
meier and Wecht (2004) propose a holistic approach, based on a strategy, a
process, a structure, a network and a cultural level, for integrating external
sources of innovation. This concept aims to help companies cope with
short innovation cycles and increasingly complex technologies.

Jones (2000) discovered that compared to internal R&D expenditure, the
proportion of external R&D expenditure increased from 5% to 16% be-
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tween 1989 and 1995 (in the pharmaceuticals industry in Great Britain).
Whittaker and Bower (1994) observed the trend towards collaborative
R&D among pharmaceutical companies in the US and Europe. Outsourc-
ing of R&D activities has led to partnerships within and outside of the ar-
eas of core competence. The companies ABB and Hilti, e.g., implement
mechatronic knowledge from expert firms that were spun-off from ETH
Zurich. This confirms that the significance of technical services has in-
creased sharply during the last few years (Gassmann and Hipp 2001).

Also the integration of customers into the innovation process can in-
crease a company’s potential for innovation (Urban and von Hippel 1988).
A well-known method is von Hippel’s lead user approach (von Hippel
1986) in which leading customers are identified and integrated. Other
methods to integrate customers are the empathic design method that exam-
ines customers’ use of existing products and analyzes their behavior (Leo-
nard and Rayport 1997), and the virtual customer integration that applies
purpose-designed toolkits and online communities (Dahan and Hauser
2002).

As a main consequence of larger innovative activities taking place be-
yond company borders, management’s focus has to shift from intra-firm
coordination to the coordination of complex innovation (Tidd 1997). Pow-
ell, Koput and Smith-Doerr (1996) determined that all phases of the inno-
vation process (discovery to marketing) are increasingly executed through
some type of network. According to Jones, Conway and Steward (2000),
the motivation for networking is based on increasing pressure to share
risks, to acquire market access, to achieve complementary assets and high
speed to market. Tidd (1997) concludes that firms have to collaborate to
further manage the innovation process effectively. Collaboration manage-
ment based on outside innovation activities will thus have to become a
core competence (Tapon and Thong 1999).

A benchmarking study by the Institute for Technology Management of
the University of St.Gallen affirmed the general interest of companies in
involving external parties in their innovation processes. This includes the
management of collaborations with third parties, e.g. customers, suppliers
or even competitors. The study further revealed that about two-thirds of
the companies surveyed are already involving external partners in their
idea generation process (ITEM 2004a).

1.2.2 Collaborative R&D

R&D collaborations are therefore of greater importance for companies to-
day, due to the increased complexity of scientific and technological devel-
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opment, shortened innovation cycles and the higher risks and costs of gen-
erating innovation. Thanks to strategic technology alliances over several
decades, the number of R&D partnerships has steadily increased (OECD
2002a; Hagedoorn 2002). The growth in technology alliances has been
driven mainly by the high-technology industry (biotechnology), informa-
tion and communication technology, and aerospace. Important criteria for
characterizing collaborations include motivation, structure and perform-
ance (Kale, Singh and Perlmutter 2000).

Between 1980 and 1998 the number of strategic technology alliances
has more than doubled, from 209 in 1980 to 564 in 1998 (Fig. 1). Their
proportions of joint patents increased during the years 1980 to 1998 from
almost 50% to over 70% (OECD 2002a).

Total (count, left scale) % (right scale)
= = Information Technology (%) === Biotechnology (%) = All other (%)
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Note: Information ises computers, ications, i il i ion and software

Source: OEDC (2002a); National Science Foundation (2000)

Fig. 1. Amount of R&D partnerships from 1980 to 1998

Aspects of motivation. A collaboration between competitors is only
meaningful when a win-win situation is created and the customer perceives
the added value (Dixi and Nalebuff 1990). Major reasons for forming such
collaborations include intense competition, opening of new markets, insuf-
ficient internal resources, lack of know-how and inability to generate op-
portunities alone (Miiller-Stewens and Lechner 2003; Gassmann and
Fuchs 2001). From a strategic point of view, collaborations further
strengthen a company’s competitive position on a long-term basis (Kogut
1988). However, transaction costs need to be kept low in order to achieve
optimized benefits (Williamson 1985; Hennart 1988).
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Aspects of structure. Collaborations can be classified in different catego-
ries based upon marketing strategy (Sydow 1992): Purchase contracts and
barter deals are the most market driven forms of collaboration. On the
other hand, profit center organizations are mostly driven by hierarchy. In-
ter-organizational networks can be formed through long-term supplier con-
tracts, licensing and franchising contracts or joint ventures. Collaborations,
especially on R&D, can be differentiated into three categories (Schogel
1999): Collaboration as partnerships among independent business units,
suppliers and competitors. Typical inter-firm collaboration partners are
completion partners, suppliers, customers or competitors.

With respect to investigating intellectual property management in R&D
collaborations, a suitable criteria is the general level of competitiveness be-
tween the collaborating partners (Fig. 2). Typical inter-firm collaboration
partners are completion partners, suppliers, customers and competitors.
Completion partners offer products and services with added value for the
customer. The level of competitiveness between the suppliers and their
customers might vary, depending upon demand in the market and the ex-
clusivity of the products and services offered, whereas customers play an
important role in idea generation and the conceptionalization of production
(Leonard-Barton 1995). Other types of collaboration partners can be
formed at an intra-firm level, i.e. between independent business units that
often aim for cross development or cross selling (Schogel 1999). Non-
inter-firm R&D collaborations are also regularly formed with universities
or public research organizations (OECD 2003a).!

Level of competitiveness:

low high
Collaborations Collaborations Collab. ions Collaborations Collab. ions Collaborations

between with with with with with
independent universities pleti i customers competitors
business units partners

(intra-firm™) (non-inter-firm")

Fig. 2. Level of competitiveness with respect to collaboration types

1

Types of inter-firm collaborations

This thesis excludes intra-firm and non-inter-firm R&D collaborations due to the col-

laboration partners’ different situations and motivations compared to inter-firm R&D
collaborations.
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Aspects of performance. The overall performance and value creation that
are achieved through collaboration are usually greater than what can be
achieved by individual partner efforts. Belderbos, Carree and Lokshine
(2004) analyzed the impact of R&D collaboration on firm performance,
differentiating four R&D partner types: competitors, suppliers, customers
and universities. Whereas competitor and supplier collaborations focus on
incremental innovation, customer and university collaborations are consid-
ered as important sources of knowledge for firms seeking radical innova-
tions. Ideally, the process of collaboration should challenge each of the
partners (Beamish 1987; Harrigan 1985; Merchant 1997). Gaining consen-
sus regarding the partners’ individual views is a prerequisite for a success-
ful collaboration (Kelly, Schaan and Joncas 2002). Therefore, considerable
effort must be made by all partners to reach consensus during the early
stages of collaboration.

1.2.3 Set-up and Early Stage

Various studies have shown that 50-60% of R&D collaborations fail
(Spekman et al. 1996; Dacin, Hitt and Levitas 1997; Duysters, Kok and
Vaandrager 1999; Kelly, Schaan and Joncas 2002). Most failures happen
during the collaboration’s set-up phase (Bleeke and Ernst 1993). A col-
laboration’s set-up phase and early stages are known to be the important
period for establishing a quality working relationship (Anderson and Weitz
1989; Sherman 1992; Doz and Hamel 1998) and thus crucial for its suc-
cess.

There are several models to describe the formation process of collabora-
tions (Much 1997; Meckl 1995; Fontanari 1995). With respect to Fon-
tanari’s model, one can describe the formation process as having four
phases, of which the first three phases describe the set-up and early stages
of the collaboration. There are four clearly identifiable phases in the col-
laboration formation process (Fig. 3):

e Phase 1 consists of assessing the strategic goals and the business envi-
ronment. This leads to goal setting and the definition of product and
service portfolios. For example, companies would assess whether their
respective strategic objectives can be achieved through such collabora-
tion, or whether their internal resources are sufficient for the purpose.

e Phase 2 consists of the search for and selection of suitable partners for
the collaboration.

e During phase 3 negotiations are carried out to formalize the individual
contributions expected from each of the potential collaboration partners.
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During this phase, common goals and motives need to be explicit and
agreed on (Kanter 1994). In this phase it is also crucial to agree upon the
existing and future intellectual property that is necessary for or that
needs to be created through the collaboration. However, interestingly,
the clarity of intellectual property definition at the set-up phase depends
upon the experience that the partners have gained with intellectual prop-
erty in earlier collaborations (Hagedoorn, van Kranenburg and Osbomn
2003).

e During phase 4 the details of all performance measures are worked out,
including a possible exit criteria.

Trust between the collaborators decreases the risks based on transaction
costs, enables conflict resolution and helps to adapt to change (Ring and
van de Ven 1992; Parkhe 1998b).

Another important aspect of the set-up phase is the assessment of the
potential partners’ cultural compatibility, an element often underestimated
(George and Farris 1999). The selection of the right people as part of the
collaboration is crucial (Yoshino and Rangan 1995). Learning in the early
stages is very important (Doz and Hamel 1998) and a communication cul-
ture has to be developed early so that it suits the needs of the collaboration
(More and McGrath 1996).

Phase 1 Phase 2 Phase 3 Phase 4
Strategic
analysis Search for . Start
partner Negotiations
S::or:::efgfr/ Selection of Closing of contract Management
solution partner Exit/finish

alternatives

Implementation

Early stages of collaboration of collaboration

Source: According to Fontanari (1995)

Fig. 3. Formation process of collaborations
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1.3 Managing Intellectual Property

1.3.1 Protecting Temporary Monopoly Profits

To justify high investment costs in R&D, companies have to gain competi-
tive advantages. Only through realizing these temporary monopoly profits
can such companies then continue to invest in research and development
on a long-term basis. Therefore, these companies search for suitable pro-
tection strategies for their own innovations. Situationally adjusted protec-
tion strategies for internal innovations are essential. Traditional, factual
protection strategies for the reduction of imitation risks are ever increas-
ingly being supported by legal protection strategies to ensure freedom of
action and block competitors (Fig. 4, p. 11). Intellectual property (IP) has
therefore become a suitable instrument for influencing sustainability and
returns-on-investments.

The demand to use and apply intellectual property rights increased dra-
matically at the end of the last decade. Worldwide, the overall demand for
patent rights rose between 1998 and 2002 from more than 6.2 million to an
all-time high of almost 14.8 million (Trilateral Statistical Report 2004).
The trend shows an annual average increase of about 24%. This is a lot
more than the global estimated economic growth as per the International
Monetary Fund (IMF 2005: 4.4%).

Today many technology-intensive companies not only want to protect
their products from being copied, but are now also looking to maintain and
defend their freedom of action status by enforcing the rules of their intel-
lectual property rights. This means that they intend to block competitors
through specifically shaped intellectual property rights, e.g. by dependent
patents.

Companies have created licensing departments, some of which are even
structured and budgeted as profit centers. Furthermore, various external li-
censing and litigation companies have been established to support these
business models. The approaches to and methods of enforcing intellectual
property in pretrial or litigation cases are being increasingly applied in
Europe to achieve economic goals. In Germany, Switzerland and Austria,
universities and public research centers have even started to apply intellec-
tual property rights to protect themselves from exploitation. These insti-
tutes patent and market their projects and research results on the basis of
intellectual property.

Financial pressure is another reason why companies increasingly exer-
cise their intellectual property, and do so by taking cost and benefit ratios
into account. This means that they must minimize the cost issues while op-
timizing the effectiveness of the intellectual property, which can be done
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by shaping these with respect to internal and external market activities.
Options for action include optimizing the portfolio of designated countries
per invention with respect to own and third parties’ products and the indi-
vidual relevance of the invention. Relevant information that might include
the characteristics of an invention, but does not have the potential for a
valuable patent might not be further processed as a patent application.
However, companies might choose to publish the related inventions in or-
der to avoid patenting from other parties. It is still common in Europe to
apply opposition procedures. If a company does not want its competitor to
know which patents are the truly significant ones, it might be more useful
not to run an opposition, but to rather collect valuable state-of-the-art and
request an internal or external opinion. If there is an infringement, this
opinion can then be used to bilaterally negotiate an advantageous licensing
agreement without clearing a patent that might still have some value with
respect to further parties.

During the last few decades, the characteristics of patentees have also
changed. Public patent holders like universities and research centers play
an increasingly important role. For example, a law change in Germany al-
lowed universities to create their own patent and licensing departments in
order to gain returns on their research investments. Previously, patents
were generally held by large organizations. Nowadays, the percentage of
patentees with only a single patent has grown to 63% in the United States
Patent and Trademark Office (USPTO), and 69% in the European Patent
Office (EPO) (Trilateral Statistical Report 2004). The ratio of patent hold-
ers with more than 50 patents or patent applications is only 1% of those
before the USPTO and EPO.

1.3.2 Generating Intellectual Property

When generating intellectual property, many companies do not sufficiently
grasp that patents do not automatically provide a right of allowance. This
is a common misunderstanding that still leads to unwise investments. In
fact, patents are prohibition rights that allow the patent owner to stop third
parties from copying and using the claimed invention. Products, systems,
processes, methods, (subject to certain national restrictions), and even
software and business methods are all patentable. It is obvious that na-
tional legislation is of major importance when dealing with intellectual
property. However, in practical terms, intellectual property management
also depends on the sensitivities of internal and external stakeholders con-
cerning intellectual property issues.
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The average life cycle of a patent today ranges from 10 years in Europe
(EPO), to 12 years in the US (USPTO) and 18 years before the Japan Pat-
ent Office (JPO). The average success rate of a patent-granting procedure
ranges from 69% (EPO) to 63% (USPTO and JPO). Twenty-five percent
of patent-granting procedures still take more than 72 months (Trilateral
Statistical Report 2004).

The demand for patents is continually overshadowed by the high costs
associated with procedures needed to grant a patent, including attorney and
translation fees. Furthermore, maintenance fees have to be paid regularly
after the issuance of a patent. Lately there has been strong criticism of the
high transaction costs of patents when compared to their quality (Kahin
2002). It is commonly known that the costs of generating and maintaining
a patent in Europe with a larger country selection for a period of 10 years
amount to about 25,000 euro (Fig. 5).

Based on this background, the management of intellectual property has
become a delicate issue. This specifically applies to inventions from the
so-called high technology areas such as computer and automated business
equipment, microorganisms, along with genetic engineering, aviation,
communication technology, semi-conductors and lasers.

Patent statistics also reveal international differences concerning applica-
tion behaviors: The actual demand to protect the aforementioned types of

Costs (€)

18,000 1 (Scenario: EP, US, JP) —

16,000

14,000

12,000 1

10,000

8,000

6,000

0

1 3 5 7 9 1 13 15 17 19 21

Years
Accumulated costs over 21 years O Priority Application O EP Issuance 6th year
Europe: 65,000 € O PCT (EP, US, JP (AT,CH,DE,FR,GB,IT)
USA: 19,000 € (EP, US, JP)

O US Issuance 5th year

Japan: 29,000 €
B JP Issuance 6th year

Fig. 5. Development of costs of an international patent application
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high-end innovations varies from 23% before the EPO to 33% before the
USPTO, as a proportion of applications in high technology areas being
filed before patent offices (Trilateral Statistical Report 2004). Furthermore,
while 57% of the patent applications and patents before the USPTO come
from US patent holders, only 40% of the patent applications and patents
before the EPO go back to patent holders from EPO member states.

The pressure in organizations to optimize cost and utilization considera-
tions, takes on a role of great importance in the area of intellectual prop-
erty. It is therefore essential to organize and optimize the patent manage-
ment process. Our studies at the Institute of Technology Management at
the University of St.Gallen found that three out of four organizations track
legal protection strategies and have a documented patent strategy (ITEM
2004a). This strategy is balanced with business activities, implemented
countrywide, and regularly checked and updated. The research and devel-
opment departments are strongly integrated into the strategy process.

1.3.3 Enforcing Intellectual Property

Internal investigations often reveal that intellectual property strategies are
not only restricted to mere defense mechanisms and protection from prod-
uct imitation. Increasingly, intellectual property management is also be-
coming an area of competence and is generating licensing revenues by
marketing existing intellectual property. A well-known leader in this area
is IBM, whose overall licensing revenues are almost 1.5% of its total turn-
over. Now, every other company markets its intellectual property exter-
nally (ITEM 2004a). However, these types of activities need to be moni-
tored carefully as areas such as overall core competencies and relative
competitive advantage could be affected.

Achieving revenues from intellectual property such as patents is becom-
ing increasingly important. In the US, earnings based on marketed patent
licenses grew from 15 billion US dollars in 1990 to more than 110 billion
US dollars in 1999. This is equivalent to an average annual growth rate of
25% (Rivette and Kline 2000b). Worldwide, the commercialization vol-
ume of intellectual property is estimated to have reached 100 billion US
dollars and is increasing (Athreye and Cantwell 2005).

Most notably in R&D-intensive industries such as chemicals, pharma-
ceuticals, computers and electronics, medical and scientific instruments
and software, it is becoming more commonplace to report information
about royalty earnings in annual reports. A study on patent licensing re-
vealed that between 1990 and 1998, on average, 14% of the overall earn-
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Fig. 6a/b. Ratio of patent licensing royalties to average earnings and R&D expen-
ditures between 1990 and 1998

ings were provided by royalties (Fig. 6a). Royalty incomes comprised al-
most 17% of the R&D expenditures (Fig. 6b).

However, the environment of intellectual property rights enforcement
has become both heated and frosty at the same time. Whereas 20 years ago
courts had often still been chosen on a geographical basis, today it is pos-
sible to make a selection based on subject matter and time frame expecta-
tions. Previous (US) case law that was potentially advantageous to the
rights of infringers has changed so that it now enhances the rights of patent
holders (Rivette and Kline 2000a). The average cost of a US litigation case
has grown from 400,000 US dollars in 1999 to 499,000 US dollars in 2001
per single case; a jump of 25% (AIPLA 2001). Persons or enterprises that
seek litigation, or get involved in a case need a big war chest. The urge to-
wards quick and often unfair settlements is therefore growing due to insuf-
ficient available financial resources.

1.4 Managing Intellectual Property in R&D Collaborations

Creating and sharing intellectual property externally. More and more
companies use external intellectual property and do not further rely only
on their own intellectual property (Chesbrough 2003a, b). During the
1990s outsourcing became a trend in R&D management. In addition, the
number of acquisitions and mergers rose to a maximum. Today, pre-
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competitive technology alliances, open product architectures and collabo-
rative product development and product marketing are integrated into
many business strategies. Furthermore, an increasing number of companies
are willing to share their intellectual property with external, third parties
(Kline 2003). Intellectual property also plays a continuously growing role
in international research collaborations (European Commission 2002).

While intellectual property can be acquired through internal processes, it
can also be acquired externally, through collaborations, acquisitions or in-
licensing. Intellectual property can be utilized both internally by multiply-
ing its value through collaborating with other partners, and externally as a
means of keeping other parties from selling or out-licensing.

Management of intellectual property has therefore become an increas-
ingly important success factor for collaborations. However, before entering
a collaboration, companies frequently try to secure as much intellectual
property on their side as possible (Markwith 2003). In practical terms
agreeing upon how to manage the intellectual property that comes from
and arises during a collaboration, is a great challenge (Dillahunty 2002). It
is recommended that the business plans and legal issues for the anticipated
exploitation of the fruits of the collaboration, including the intellectual
property should be agreed upon. However, collaborations’ failure rates still
vary between 30% and 90% (Fontanari 1996).

Intellectual property management in R&D collaborations therefore plays
a decisive role in the early stages of collaborative processes as well. Early
and explicit agreement on how the intellectual property ownership and
benefits are generally to be allocated among collaboration partners is im-
portant. Finding solutions to the handling of intellectual property that
evolves from R&D collaborations thus poses a big challenge to the col-
laboration partners and their strategists. However, the willingness to solve
intellectual property issues and the success rate in R&D collaborations de-
pend upon the collaboration partners’ previous experiences with the joint
patenting process (Hagedoorn, van Kranenburg and Osborn 2003).

Joint patenting amongst companies. Statistics on joint patent ownership
can help to explain the general growth of inter-firm collaborations. There
is empirical evidence that the number of jointly owned patents has been
growing during the last few years. An exploratory study (Hagedoorn 2003)
affirms that more patents are co-owned by two or more patent applicant
companies today. While there were about 200 co-owned patents in the
USA in 1989, this number tripled to almost 650 co-owned patents in 1998.
The average annual growth rate of 14% is only slightly more than half the
patent applications’ general annual growth worldwide.
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An empirical investigation reveals that even the share of co-patent-
applications in triad patent families has been increasing from almost 7% in
1980 to more than 10% in 1995 (Fig. 7).

A. In total patent families B. In patent families with at least one US,
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more priority dates. Applications are sorted by priority date (date of first filing worldwide) for granted patents only (granting date up to
2000). Co-applications in patent families with at least one US, EU or Japanese applicant, as presented in the figure on the right, are
not mutually exclusive.
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Fig. 7. The share of jointly owned patent families is continually growing

The low ratio and relatively slow growth of jointly owned patents can be
explained by the general tendencies of companies to avoid jointly owned
patents, because they cause increased administrative efforts before and af-
ter the collaboration, and also pose greater risks of the exploitation of the
intellectual property.

An empirical study conducted by the Institute of Technology Manage-
ment of the University of St.Gallen also supports the understanding that
managing intellectual property in collaborations already plays an important
role in the collaboration processes’ early stages (ITEM 2004a). More than
80% of the investigated companies agreed on this statement. It seems that
the early and explicit agreement between collaboration partners to share
the ownership and exploitation rights of the resulting intellectual property
is important.



2 Literature Review

Based on the introduction in chapter one, the literature review for this re-
search work covers the following literature streams:

e Managing R&D collaborations;
e Managing intellectual property;
e Managing intellectual property in R&D collaborations.

In this chapter, an overview of the current thinking as published in the
above literature streams is concluded with a whifte spot analysis of where
this research will go in detail.

2.1 Managing R&D Collaborations

The literature in this section is mainly focused on formal inter-firm R&D
collaborations with respect to discovered success factors and their drivers
as based on previous experience and relational trust. The early stages of
collaborations and the early phases of collaborative innovation processes
are also discussed (Fig. 8 and Table 1, p. 22).

Managing R&D Collaborations

Formal R&D Collaborations

| Early Stages of R&D Collaborations |

| Early Innovation Phase |

| Previous Experience | | Relational Trust |

Fig. 8. Structure of literature streams in managing R&D collaborations
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2.1.1 Formal R&D Collaborations

A broad spectrum of literature examines the increase in formal and infor-
mal R&D collaborations among companies (von Hippel 1988; Osborn and
Baughn 1990; Hagedoorn 1993; Hagedoorn and Narula 1996; Granstrand
1998; Edler, Meyer-Krahmer and Reger 2002), mainly due to the growing
complexity, and the risks and costs of innovation (Nooteboom 1999;
Hagedoorn 2002). Miotti and Sachwald (2003) have examined R&D col-
laborations and observed that the need for knowledge access is the main
reason for collaborating, while the complementarity of the partners serves
as the main selection criterion.

Furthermore, formal inter-firm collaborations are based on joint R&D as
one of the most significant reasons for forming alliances, especially in
high-tech industries and the emerging technical industry sectors (Mowery
1988; Mytelka 1991; Hagedoorn 1993; Arora and Gambardella 1994; Co-
lombo 1995). But even in other industries, e.g. the manufacturing industry,
R&D collaborations may have a positive effect if there is sufficient absorp-
tive capacity (Veugelers 1997). With respect to the information and com-
munication technology industry: the more similar the technological portfo-
lios of the collaboration partners, the easier it is to mutually absorb each
other’s capabilities (Santangelo 2000).

Joint R&D is sought by collaboration partners to complement internal
resources in the innovation process, to support innovation input and output
with regard to the company’s R&D intensity and an enhanced probability
of developing new products (Becker and Dietz 2004). The likelihood of an
R&D collaboration increases with the company size and with R&D inten-
sity, but not with the market share involved (Negassi 2004).

Collaboration activities furthermore involve opportunities and risks:
Opportunities are joint financing of R&D, reducing uncertainty, realizing
cost-savings as well as realizing economies of scale and scope (Campagni
1993; Robertson and Langlois 1995; Becker and Peters 1998). Risks are
mainly related to the transaction costs, i.e. coordinating distinct organiza-
tional routines and styles, compiling complementary assets and resources,
fixing the transfer prices of intangible goods as information on know-how,
regulating the exploitation and appropriation of the joint R&D outcomes
(Williamson 1989; Pisano 1990; Gassmann and von Zedtwitz 1999). The
risks also result from the different profitability expectations regarding in-
novation return and partners that become competitors by unplanned, one-
sided knowledge flows (Helm and Kloyer 2004).

The literature on formal inter-firm R&D collaborations is usually struc-
tured and based on the collaboration’s effect on the partnership’s overall
success (Geringer 1991; Glaister and Buckley 1999). In general, this still
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depends on the type of collaboration partners and the innovations’ techno-
logical level (Tether 2002), whereas Belderbos, Carree and Lokshine
(2004) have substantiated that collaborating firms are generally engaged in
a higher level of innovative activities. The effect on the companies in-
volved in the joint activities is described by Balakrishnan and Koza
(1993), and also by Hagedoorn and Schakenraad (1994). A further litera-
ture area has concluded that most collaborations may be embedded in a
larger set of relationships and have a specific purpose, i.e. R&D (Levinthal
and Fichman 1988; Heide and Miner 1992; Gulati 1995a, 1995b; Saxton
1997). Becker and Dietz (2004) confirmed that there is an increasing prob-
ability of realizing product innovations as the number of collaboration
partners involved increases.

2.1.2 Early Stages of R&D Collaborations

The early stages of an R&D collaboration are known to be the crucial pe-
riod during which the quality of working relationships is established
(Anderson and Weitz 1989; Sherman 1992; Doz and Hamel 1998). Trust
reduces the risks based on transaction costs, enables conflict resolution and
may help in adaptation to changes (Ring and van de Ven 1992; Parkhe
1998b).

Kelly, Schaan and Joncas’s (2002) research is based on data from the
Canadian high technology industry and looks at the barriers to successful
alliances that develop during the early stages of alliances with four key
themes: People and relationship issues, involving problems related to
communication, culture and roles; operation issues, involving problems re-
lated to the technical details of implementation, e.g. technology transfer
and scheduling; strategic agenda issues or problems that are concerned
with the venture’s goals and objectives; and results, or problems, related to
the venture’s performance. They concluded their investigations by estab-
lishing that relationship issues are the main challenge for partners during
the early collaboration stage.

Collaboration with partners brings along risks that vary depending on
the collaboration stage. Enkel, Kausch and Gassmann (2005) investigated
the inherent risks of customer integration in respect of the collaboration
stages, i.e. loss of know-how, dependency on customers, being limited to
mere incremental innovations and niche markets, and misunderstanding.
These risks can be reduced by comprehensive risk management methods.
One major risk is the loss of know-how and the possible conflict regarding
idea ownership, which can be reduced, e.g., by non-disclosure agreements,
know-how contribution lists and agreements concerning the innovation
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process outcomes. The agreements should be adapted to the stage of the
collaboration, for example, a non-disclosure agreement is best signed dur-
ing an early collaboration stage and before sensitive information is dis-
closed.

2.1.3 Early Innovation Phase

In general, the innovation process can be divided into three main areas
(Gerpott 1999):

e The early innovation phase, which operates in the front end of innova-
tion — in the literature this phase is often described as the fuzzy front
end. In this phase, people and innovation management are most domi-
nant;

e The new product development phase. In this phase, project management
under time and cost issues are most dominant;

e The commercialization phase. In this phase, marketing and sales issues
are most dominant.

The early innovation phase presents the best opportunities for improving
the overall innovation process. In order to conduct the new product devel-
opment phase, it is very important to generate enough suitable high-profit
ideas from the early innovation phase (for radical innovations significantly
more often than for incremental innovations). The early innovation phase
may be characterized by:

¢ A low structural level, although this is in an experimental phase and of-
ten involves individuals instead of multifunctional teams;

e Revenue expectations that are often uncertain, and predicting precise
commercialization dates is often impossible;

¢ Funding that is usually erratic;

e Results that often end up in a concept, and do not achieve a planned mi-
lestone.

Kim and Wilemon (2002a) define the early innovation phase as the pe-
riod between the point of a first consideration of an opportunity until an
idea is judged ready for development. The outcomes are categorized into
product definition, time, and people dimensions. Several strategies are a-
vailable to manage the fuzzy front end by, e.g., assigning a fuzzy front end
manager or a team, providing organizational support, understanding the
sources of ambiguity, building an information system and/or developing
relationships with supporters, partners and alliances. A product is more li-
kely to be developed successfully and marketed when the upfront or fuzzy
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front end activities are understood and managed carefully. The key issue
identified is the collaboration with external organizations during the early
innovation phase.

Dahan and Hauser (2001, 2002) describe the product development proc-
ess as an end-to-end process, differentiating the three process parts: fuzzy
front end, designing and engineering of concepts and products, and the
prototyping and testing of these concepts and products. However, Koen et
al. (2001, 2002) attest that the division between the fuzzy front end phase
and the following new product development phase is often fuzzy itself
since technology development may be necessary to bridge the intersection.

Kim and Wilemon (2002b) confirm that the fuzzy front end of the prod-
uct development process is the most important and difficult challenge for
innovation managers. They define its outcomes as product definition, time
and people dimensions and develop a framework to illuminate perform-
ance factors. Especially difficult seems to be the initiation of radical inno-
vation projects (Rice et al. 2001; Walls 2002).

There is also research work that describes effective methods, tools and
techniques for managing the fuzzy front end and how to apply it for new
product development (Koen et al. 2001, 2002). The introduced model con-
sists of three parts. First, five front end elements, (i.e. opportunity identifi-
cation, opportunity analysis, idea generation and enrichment, idea selec-
tion, and concept definition), among which ideas are expected to flow,
circulate, and iterate. Second, leadership, culture and business strategy and
third, influencing factors, i.e. the environment. They evaluated their model
at 19 companies. Highly innovative companies were found to be more pro-
ficient in the early innovation phase.

Khurana and Rosenthal (1997) studied front end activities and observed
key best practices: Integration of a product strategy, product portfolio
planning, a facilitating organizational structure with clearly identified cus-
tomer needs, a well-defined product concept and a project plan.

2.1.4 Previous Experience and Relational Trust

The ability of companies to succeed in inter-firm collaborations signifi-
cantly depends on their experience with collaboration processes as such
(Kogout 1989; Barkema et al. 1997; Kale and Singh 1999; Anand and
Khanna 2000). The wider the experience, the better the ability to extend
existing collaboration relationships (Park and Ungson 1997) and to enter
further future collaborations, i.e. knowledge about how to select a suitable
partner, the right moment to enter and how to administer a collaboration
(Oster 1992; Gulati 1995a; Powell, Koput and Smith-Doerr 1997; Dyer
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Table 1. Literature streams in managing R&D collaborations

Research Focus

Authors

Formal R&D Collaborations

Risks and opportunities

Overall success
One or more sponsors
Embeddedness in a larger set

of relationships

Early Stages of R&D Col-
laborations

Early Innovation Phase

Previous Experience

Relational Trust

Mowery 1988; von Hippel 1988; Mytelka 1991; Osborn
and Baughn 1990; Hagedoorn 1993, 2002; Hagedoorn and
Narula 1996; Veugelers 1997; Granstrand 1998; Noote-
boom 1999; Hicks and Narin 2000; Santangelo 2000;
Edler, Meyer-Krahmer and Reger 2002; Miotti and
Sachwald 2003; Becker and Dietz 2004; Negassi 2004.

Williamson 1989; Pisano 1990; Becker and Peters 1998;
Camagni 1993; Robertson and Langlois 1995; Gassmann
and von Zedtwitz 1999; Helm and Kloyer 2004.

Geringer 1991; Glaister and Buckley 1999; Tether 2002;
Belderbos, Carree and Lokshin 2004.

Balakrishnan and Koza 1993; Hagedoorn and Schaken-
raad 1994.

Levinthal and Fichman 1988; Heide and Miner 1992; Gu-
lati 1995a, 1995b; Saxton 1997.

Anderson and Weitz 1989; Ring and van de Ven 1992;
Sherman 1992; Doz and Hamel 1998; Parkhe 1998b;
Kelly, Schaan and Joncas 2002; Enkel, Kausch and
Gassmann 2005.

Khurana and Rosenthal 1997; Dahan and Hauser 2001,
2002; Koen et al. 2001; Rice et al. 2001; Kim and Wile-
mon 2002a, 2002b; Koen et al. 2002; Walls 2002.

Kogut 1989; Oster 1992; Gulati 1995a; Powell, Koput and
Smith-Doerr 1997; Barkema et al. 1997; Park and Ungson
1997; Dyer and Singh 1998; Kale and Singh 1999; Anand
and Khanna 2000; Hagedoorn, Carayannis and Alexander
2001.

Ring and van de Ven 1992; Gulati 1995b; Nooteboom,
Berger and Noorderhaven 1997; Saxton 1997; Parkhe
1998a; Zaheer, McEvily and Perrone 1998; Kelly, Schaan
and Joncas 2002; Segrestin 2005.

and Singh 1998; Hagedoorn, Carayannis and Alexander 2001). Due to in
creasing internal skills, companies can improve their reputation and attract
better partners (Powell, Koput and Smith-Doerr 1997).

Another important issue in formal inter-firm R&D collaborations is a
priori the level of trust between collaboration partners (Parkhe 1998a;
Kelly, Schaan and Joncas 2002). This relational trust depends on the ex-
perience that the collaboration partners have had with each other in the
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past (Ring and van de Ven 1992). Multiple interactions, and especially
prior relationships between the collaboration partners, positively influence
relational trust (Gulati 1995b; Nooteboom, Berger and Noorderhaven
1997; Saxton 1997). The level of trust can also become institutionalized
with a positive effect on the content exchanged between the collaboration
partners (Zaheer, McEvily and Perrone 1998).

Segrestin (2005) argues that the building of a new collective identity re-
quires specific managerial models to design simultaneously common pur-
poses and collective identity.

2.2 Managing Intellectual Property

There are numerous literature sources relating to managing intellectual
property. In order to be relevant to the research topic, literature dealing
with strategy is assessed in this section. Some of the literature deals with
the maintenance and management of intellectual property portfolios and
the acquisition and exploitation of knowledge and intellectual property. It
seems that several factors consistently influence the mechanisms between
intellectual property management, intellectual property portfolio and en-
trepreneurial success. A suitable visualization of these literature segments
is provided in Fig. 9 and is summarized in Table 2, p. 28.

Managing Intellectual Property

Strategy

| Portfolio Management |

Scanning
Monitoring

: 1 3 3

Contingency Factors

Industry-specific Company-specific System-specific

Acquisition Exploitation

Fig. 9. Structure of literature streams in managing intellectual property
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There is increasing awareness of the empirical relevance of intellectual
property (Kortum and Lerner 1999). However, despite its increasing im-
portance, there is also criticism as to whether technological and economic
progress can really be stimulated by patent protection (Mazzoleni and Nel-
son 1998). This is especially acute in the software and information tech-
nology industry sectors, with respect to US legal changes (Coriat and Orsi
2002). The macroeconomic impacts of patenting software are currently be-
ing investigated in a considerable number of studies. Some studies deal
with certain types of innovation, such as sequential innovations or complex
systems (Bessen and Maskin 1999; Somaya and Teece 2001), while others
deal with areas such as semiconductors, genetics or computing rules
(Grindley and Teece 1997; Hall and Ziedonis 2001; Fraunhofer ISI 2001).

2.2.1 Strategy and Portfolio Management

Research has shown that there is a positive correlation between a com-
pany’s success and the strength of its patent portfolio (Lerner 1994; Ernst
2001; Shane 2001; Ernst 2002c; Ernst and Omland 2003). An intellectual
property strategy should therefore aim to develop a qualitative patent port-
folio. Ernst and Omland (2003) have shown that young, technology-
intensive companies, especially biotechnology enterprises, can boost profit
and growth through patents that protect their products. Yet, secrecy re-
mains an alternative approach to patenting (Arundel 2001). Trademarks
also play an important role, especially in cases of service innovations
(Miles et al. 2000; Klinger 2003; Jennewein 2005).

According to Ernst (1995, 1996, 2001), in the mechanical engineering
sector, those companies that have an active and systematic patent strategy
are significantly more successful than companies that remain inactive and
non-strategic in this area. Patent applications usually lead to revenue
growth within two to three years. Shane (2001) analyzed the patent portfo-
lio of the Massachusetts Institute of Technology and came to the conclu-
sion that patents of high value, i.e. with broad technical claims and a high
citation index, increase the probability of commercialization either by li-
censing contracts or through spin-offs. In the field of venture-capital-
financed biotechnology enterprises Lerner (1994) also provided evidence
that patents with broad technical claims increase the financial rating of
companies. Austin (1993) has shown that in the biotechnology sector, pat-
ent grants have a positive influence on the market value of companies.

Intellectual property has reached a level of greater importance in many
successful companies (Grindley and Teece 1997; Sullivan 1998). Patents
are specifically recognized as powerful instruments through which innova-
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tion and technology management can overcome discontinuities, although
their use needs to be adjusted or combined with other instruments and
tools (Harmann 2003). A variety of strategic management literature sour-
ces points out that an intellectual property strategy needs to be aligned
with a company’s corporate strategy (Lynn, Morone and Paulson 1996;
Faix 1998; Brockhoff 1999; Hargadon and Sutton 2000; Ernst 2002a,
2002b; Smith and Hansen 2002).

An intellectual property strategy generally aims to improve the eco-
nomic outcomes of investments made through innovations. The strategy
should therefore address various key decisions such as: make or buy deci-
sions, organizational association or isolation, innovation or adaptation of
new technology, protection or exploitation of knowledge; public or private
research funding, safeguarding or sharing of intellectual property, and pio-
neering advantages or disadvantages (Borg 2001; Harhoff and Reitzig
2001).

Above all, the main purpose of creating intellectual property is to pro-
tect earlier innovation investments, for example, to avoid copying by third
parties. Thus a solid patent portfolio can also function as an important stra-
tegic weapon against competitors, as evidenced by Brockhoff, Ernst and
Hundhausen (1999) in the field of cardiac rhythm management.

2.2.2 Acquisition and Exploitation

Intellectual property can be generated internally and externally (Ernst
2002a). Even when patent information is technically available, it appears
to be rarely used for strategic R&D planning. However, by evaluating pat-
ent information technically, legally and strategically, it is possible to sup-
port competitor and technology analyses and consequently shape one’s pa-
tent portfolio (Ernst 1998b; Brockhoff 1999; Ernst and Soll 2002).

The relationship between corporate spending on research and the num-
ber of patents has been examined by Ernst (1998a), who based his findings
on data from 25 European and Japanese electronics companies. An in-
crease in R&D expenditure can lead to an increase in the number of patent
applications (Kondo 1999). However, investment in R&D should be sup-
plemented by internal capabilities (Teece 1988).

Inward technology licensing has become a suitable alternative to in-
house R&D, in the areas of product and process development (Lowe and
Taylor 1998). In this context, intellectual property plays an important role
for in-licensing and continuous learning; with the finding that Japanese
companies are more open and dynamic than British companies (Pitkethly
2001).
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An intellectual property portfolio can also be marketed externally,
which is yet another motivation for having an intellectual property strat-
egy. Arora (1997) demonstrated that in the chemical industry, producers
use licensing as an important instrument for generating revenues from
process innovations. An important and practical approach to exploiting the
value of a patent portfolio is to use it for in-licensing valuable intellectual
property from other parties, e.g. by bilaterally cross-licensing patent port-
folios. This is quite common in the semiconductor industry (Grindley and
Teece 1997). In the biopharmaceutical industry, licensing is applied as a
commercialization strategy for new technology-based firms, especially for
strategic reasons and for financially unattractive projects (Kollmer and
Dowling 2004).

Numerous literature citations are available on the procedure for licens-
ing intellectual property, which specifically focuses on marketing, negotia-
tion and pricing (Ehrbar 1993; Fox 1999; Mobley 1999; Torres 1999; Ait-
ken, Baskaran, Lamarre et al. 2000; Boss 2000; Bramson 2000; Fradkin
2000; Gu and Lev 2000; Gruetzmacher, Khoury and Willey 2000; Iwasaki
2001; Sudia 2001; Elton, Shah and Voyzey 2002; Linder, Jarvenpaa and
Davenport 2003; Razgaitis 2003a, b).

The enforcement of intellectual property can, however, be time-
consuming and costly. The value of a patent license depends on whether
the patent has been proven valid and infringed. Settlement outcomes in
patent litigation depend on the patented technologies’ strategic value (So-
maya 2003). Only 45% of patent litigation plaintiffs win their cases at trial
court level (Sherry and Teece 2004).

2.2.3 Scanning and Monitoring

Extensive research has been conducted in this field, for instance the usage
of patent information for knowledge management or for supporting the
technology strategy formulation process (Behrmann 1998; Ehrat 1997;
Reger 2001).

Ernst (1997) assesses the general suitability of patent data for forecast-
ing technological developments, based on experiences in the CNC-
technology industry sector. Geschka (1995) and Watts, Porter and New-
mann (1998) also conducted similar research. A recent study based on In-
dian and US patent data confirmed this general suitability for understand-
ing trends in technology development and innovation levels (Abraham and
Moitra 2001). However, more sophisticated and reliable “forecasting”
analyses are often only realistic in retrospect (Mogee and Kolar 1994;
Mogee 1997).
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Patent literature always includes a discussion of the state-of-the-art. In
general, this is done by referring to earlier patent literature, as close to 90%
of all technical information is disclosed in patent literature (Behrmann
1998). It has been proved over a period of time that patents that are cited
by other patents have a positive influence on products and technologies’
market values (Deng, Lev and Narin 1999; Hall, Jaffe and Traijtenberg
1999; Harhoff, Scherer and Vopel 2003; Reitzig 2003). Patents have there-
fore also been used as economic indicators (Griliches 1990, 1998).

Various studies have used patent data to understand and explain macro-
economic phenomenon (Pavitt 1982, 1985, 1988; Pavitt and Patel 1988).
Cohen et al. (2002) compared intra-industry R&D knowledge flows in Ja-
pan and USA, while Stolpe (2002) investigated the knowledge flows for
liquid crystal display technology. Other studies have looked at the depend-
ence on technology, the internationalization of technology and the growth
of embedded software-related patents (Guellec and van Pottelsberghe de la
Potterie 2001; Tijssen 2002; McQueen and Olsson 2003).

Patent data can also be used for comparing the competitive strengths
and efficiency of international R&D (Penner-Hahn and Myles Shaver
2005). Ernst (1998) distinguishes two types of patent portfolio. At com-
pany level, the quality of the overall technological positions can be com-
pared with those of relevant competitors. On a technological level, patent
portfolios can be effectively used to manage the allocation of R&D re-
sources. In contrast, Erickson (1996) claims that there are certain limita-
tions to using patent data for technological benchmarking, mainly due to
the differences in national and individual firm situations with respect to
technologies.

The technological strength of R&D-intensive companies can be ana-
lyzed by patent analysis techniques, e.g. for merger and acquisition trans-
actions (Breitzman, Thomas and Cheney 2002). Information on key inven-
tors might also play an important role in this context (Ernst, Leptien and
Vitt 1999, 2000). Based on USPTO semiconductor DRAM-related patents,
Yoon, Yoon and Park (2002) have established a visual portfolio analysis
method with patent maps.
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Table 2. Literature streams in managing intellectual property

Research Focus

Authors

Strategy and
Portfolio Management

Acquisition

Exploitation

Scanning and Monitoring

Austin 1993; Lerner 1994; Ernst 1995, 1996, 2001, 2002a,
2002b, 2002c; Hamel 1996; Lynn, Morone and Paulson
1996; Grindley and Teece 1997; Faix 1998; Brockhoff
1999; Brockhoff, Ernst and Hundhausen 1999; Hargadon
and Sutton 2000; Miles et al. 2000; Arundel 2001; Borg
2001; Harhoff and Reitzig 2001; Shane 2001; Sullivan
2001; Smith and Hansen 2002; Ernst and Omland 2003;
Harmann 2003; Klinger 2003; Jennewein 2005.

Teece 1988; Ernst 1998a, 1998b; Griliches 1998; Lowe
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Ehrbar 1993; Arora 1997; Grindley and Teece 1997; Fox
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marre et al 2000; Boss 2000; Bramson 2000; Fradkin
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2004; Kollmer and Dowling 2004.

Pavitt 1982, 1985, 1988; Pavitt and Patel 1988; Griliches
1990, 1998; Mogee and Kolar 1994; Geschka 1995; Erick-
son 1996; Mogee 1997; Ehrat 1997; Ernst 1997, 1998;
Behrmann 1998; Watts, Porter and Newmann 1998; Deng,
Lev and Narin 1999; Hall, Jaffe and Traijtenberg 1999;
Ernst, Leptien and Vitt 1999, 2000; Schlake and Siebe
2000; Abraham and Moitra 2001; Reger 2001; Guellec and
van Pottelsberghe de la Potterie 2001; Tijssen 2002;
Breitzman, Thomas and Cheney 2002; Stolpe 2002; Cohen
et al. 2002; Yoon, Yoon and Park 2002; Harhoff, Scherer
and Vopel 2003; McQueen and Olsson 1993, Reitzig 2003;
Penner-Hahn and Myles Shaver 2005.
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2.2.4 Contingency Factors

The relationship between patent management, patent portfolio and entre-
preneurial success is strongly influenced by several contingency factors
that therefore play a major role in managing intellectual property. Ernst
and Omland (2003) distinguish industry-, company- and system-specific
contingency factors. In addition, there are also differences in the propen-
sity to patent product innovations (36%), and in process innovations (25%)
(Arundel and Kabla 1998). Even the frequency of patent opposition cases
is higher in areas with strong patenting activity and with high technical or
market uncertainty (Harhoff and Reitzig 2004).

Industry-specific contingency factors influence the effectiveness and
impact of patent protection in certain industry sectors (Ernst 1996; Mans-
field 1986). In the pharmaceutical and biotechnology industries, intellec-
tual property is an important instrument for maintaining competitive ad-
vantage through temporary monopolies (Levin et al. 1987; Thumm 2001).
Whereas in the semiconductor or telecommunications industries, strong
mutual interdependencies force competitors to use open licensing policies,
to cross license intellectual property and sacrifice their portfolios to stan-
dardization pools (Grindley and Teece 1997; Bekkers, Duysters and Ver-
spagen 2002). In the service industry sector, patents have in general played
a fairly minor role so far and are subject to deeper investigation in this re-
search (Wehling 2002; FhG 2003). Table 3 provides a detailed summary of
further findings in the literature with regard to the various industry sectors.

Company-specific contingency factors crop up due to differences be-
tween large and small companies, as the latter may apply more stringent
criteria for inventions selected for patent applications (Table 4a; Tager
1989; Ernst 1996). Furthermore, small companies also tend to place more
importance on their patents, possess patents with a higher utilization ratio
and have less formalized patent management processes. On the other hand,
small companies are less likely to find patents of greater value than main-
taining secrecy in respect of product innovation (Arundel 2001). In the
global data-processing industry, companies that carry out more basic re-
search are more successful in passing on the EPO’s requirements (van Dijk
and Duysters 1998).

System-specific contingency factors relate to socio-legal aspects, i.e. na-
tional aspects of intellectual property legislation and also cultural and
country-specific differences (Table 4b; Wyatt, Bertin and Pavitt 1985;
Gerstenberger 1992; Leptien 1996; Kortum and Lerner 1999; Berkowitz
2000; Granstrand 2000; Jaffe 2000; Cohen et al. 2002; Coriat and Orsi
2002; Faber and Hesen 2004; Hagedoorn, Cloodt and van Kranenburg
2005).



Table 3. Industry-specific limited findings on managing intellectual property

Authors

Scope of Analysis

Subject and Measures

Mechanical and Manufacturing Industry Sector

Main Results

Ernst 1998b

Lowe and
Taylor 1998

Ernst 2001

Cohen, Goto,
Nagata,
Nelson and
Walsh 2002

21 German, European and
Japanese mechanical engi-
neering companies.

128 manufacturing compa-
nies; United Kingdom in-
vestigation.

50 German machine tool
manufacturers;  Germany;
1984-1992.

826 R&D units belonging
to R&D performing US
manufacturing firms, 593
R&D performing Japanese
manufacturing firms with
capitalization over one bil-
lion yen, with the restric-
tion of annual sales of US$
50 million or more for all
firms; 1994.

Patent information about competi-
tors” R&D strategies is rarely used
in strategic R&D planning, although
this information is viewed to be of
significant importance.

The role of inward technology li-
censing and in-house R&D as alter-
native and complementary strate-
gies in new product and process
develop ment.

Relationship between patent appli-
cations and subsequent changes of
company  performance;  Cross-
section data of sales and patent data.

Comparison of the ability of the US
and Japanese firms to appropriate
the returns to their innovations, how
these firms protect their innovations
and the magnitude and channels of
intraindustry R&D  information
flows in the two nations.

e Patent portfolio on a company level differentiates patent strategy in terms
of patent activity and patent quality;

o Identification of core competences through technological patent portfolio;

o Patent portfolios as a valuable tool for strategic decision makers;

o Improvement of intelligence about competitors’ R&D strategies through
continuous and strategic analysis of patent information.

e Licensing and in-house R&D are complementary strategies rather than al-
ternatives;

o A significant driver of technology strategy was found in product-market
positioning;

o Firms that pursue product differentiation are most likely to license.

e Higher impact of EU patent application on sales than national applica-
tions;

o Increases in sales after a time-lag of three years;

o Length of time-lag depends on the quality of technological invention;

e Strategic patent analysis draws competitive future changes, especially
foreign patent applications should be considered.

o Intraindustry R&D knowledge flows and spillovers are greater in Japan
than in the US;

¢ In Japan, patents play a central role in diffusing information across rivals;

o Patents appear to be key reason for greater intraindustry R&D spillovers;

e Patent policy can importantly affect information flows;

e Strategic usage of patents, particular for negotiations, are more common
in Japan;

e Differences in the patent systems partly account for the differences in in-
traindustry R&D information flows.
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Authors

Scope of Analysis

Subject and Measures

Electronics and Semiconductor Industry Sector

Main Results

Grindley and
Teece 1997

Ernst 1998a

Stolpe 2002

Yoon, Yoon
and Park 2002

Case study on basis of four
US companies in the semi-
conductor and electronic
sector.

25 European and Japanese
electronics companies;
1990-1994.

Field of liquid crystal dis-
play (LCD).

193 dynamic random ac-
cess memory (DRAM)-
related patents from US
Patent no. 5,079,613 to
5,681,773; 1992-1997.

Licensing and cross-licensing prac-
tices and impact for innovation
management.

The relationship between corporate
spending on research and patenting
output. Differentiation of patent ap-
plications according to their quality
in order to assess the technological
and commercial impact of R&D ac-
tivities.

Knowledge spillover from R&D in
the field of liquid crystal display
technology.

Conventional patent maps are lim-
ited as the size of patent databases
increases and the relationship
among attributes becomes more
complex. Sophisticated data-mining
tools are required to use the full po-
tential of information from patent
databases.

Information and Communication Technology Industry Sector

e Licensing and cross-licensing has become a relevant issue in the semi-
conductor and electronic industry sector;

Using intellectual property to support core business;

Importance of developing a valuable patent portfolio;

Concentrate R&D where the firm is strongest.

Higher R&D expenditures on research results in patents of relatively
higher quality;

Japanese companies spend significantly more of their total R&D budget
on research and receive patents of much higher quality;

Research serves as a base for inventions of higher technological and com-
mercial importance.

Patent citations in LCD technology indicate knowledge spillover;
Usage of patent information to explore the changing nature of the diffu-
sion of knowledge and ideas in innovating economies exists.

A self-organizing, feature-map-based patent map visualizes the complex-
ity of relationships among patents and the dynamic pattern of technologi-
cal advancement;

Reduction of the amount of data by simultaneously clustering and visual-
izing the reduced data on a lower dimensional display;

Patent maps serve for monitoring technological change, developing new
products and managing intellectual property.

Van Dijk and
Duysters 1998

44 companies of the global
data-processing industry;
1986-1990.

The investigation of how firms
have coped with the patentability
requirements in Europe.

e Basic research explores novel and unknown technical paths, while devel-
opment aims more at modifying and redesigning existing products;

Results from basic-oriented research are expected to fulfill the patentabil-
ity requirements relatively more often than the results from development.
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Authors

Bekkers,
Duysters and
Verspagen
2002

McQueen and
Olsson 2003

Somaya 2003

Scope of Analysis

11 largest suppliers of GSM
mobile terminals, mobile
telecommuni-cations; 1996.

Software-related patent ap-
plications across 118 IPC
patent classes for 1988,
1993 and 1998.

Patent litigation data from
the US federal district
courts, computer and re-
search medicine industry,
suits filed from 1983-1993.

Subject and Measures

The role of IPRs in shaping the
GSM (global system for mobile
communications) industry.

The identification of IPC patent
classes that comprise software-
related patent applications and their
rate of expansion.

Reasons for non-settlements that
can explain why firms are willing to
continue fighting patent suits de-
spite the costs.

Biotechnology, Pharmaceuticals and Chemical Industry Sector

Main Results

¢ Emergence of strong network positions is in line with the findings on es-
sential IPRs;

Three out of four dominant network players’ positions are based on the
ownership of essential IPRs; the relationship between market power, es-
sential IPRs and network centrality is found to be a positive one.

A majority of embedded software applications occurs in only two patent
classes (electric communication technique and computing, calculating,
counting);

The statistics relate to the technical problems solved by the invention in
contrast to economic statistics on the distribution of embedded software
over the branches of an industry, which characterizes the application of
problem solutions.

Two main drivers of non-settlement in patent suits:

o A strong strategic stake in litigated patent;

e Combined multiple inventions in the systems-product industry due to the
mutual blocking of patent rights.

Arora 1997

Kondo 1999

The relevance of patents
and technology licensing in
the chemical industry.

R&D expenditure and pat-
ent applications in different
industry sectors; Japanese
industry; 1970 to mid-1980.

Chemical firms’ patent and licens-
ing behavior of during the 19" cen-
tury to the post-World War II era.

Quantitative analysis of the dy-
namic mechanism of an R&D pat-
ent function.

e Today, patents are no longer used to form cartels;

e Organic chemicals and petrochemicals, and chemical producers use li-
censing as an important means of generating revenue from process inno-
vations.

e R&D investment created patent applications with a time-lag of about a
year and a half, directly and through accumulated technology stock;

o In the chemicals industry (incl. pharmaceuticals), the cost to create a pat-
ent application is high and requires much time;

e R&D expenditure to create a patent application appears to have decreased
over time during the analysis.
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Authors
Thumm 2001

Breitzman,
Thomas and
Cheney 2002

Harhoff and
Reitzig 2004

IGE 2003;
Thumm 2004

Scope of Analysis

103 European biotechnol-
ogy firms plus supplemen-
tary telephone interviews
with 22 participants.

Merger between Glaxo-
Wellcome and SmithKline
Beecham (pharmaceutical
industry).

Biotechnology and pharma-
ceuticals industry sector;
1978-1996.

Survey of the Swiss bio-
technology industry; 2003.

Service Industry Sector

Subject and Measures

How European biotechnology firms
manage their inventions and make
use of patent protection.

Examination of patent analysis
techniques for evaluating the tech-
nological strength of merger candi-
dates and the technological quality
of the merged company; The use of
patent analysis methods for examin-
ing the market value of companies
and determining whether a merger
target is over- or under-priced.

The analysis of determinants of op-
position to biotechnology and
pharmaceutical patents granted by
the European Patent Office.

Analysis of the relevance of patents
and their strategic uses in the bio-
technology industry.

Main Results

o Absolute number of priority applications in Europe is about one-tenth of
that in the United States and Japan, except for UK files;

Patents are an important incentive for R&D in Europe’s biotechnology
industry.

Patent analysis to measure companies’ capacity to innovate, e.g. for a
merger;

Techniques for R&D-intensive industries to assess other mergers in order
to provide insight into the technological fit between the companies in-
volved;

Patent analysis in order to value the companies in regard to the quality of
their patented technology.

Likelihood of opposition increases with patent value;
Opposition is particularly frequent in areas with strong patenting activity
and with high technical or market uncertainty.

Patents for biotechnology inventions are important as an incentive for in-
vestment in R&D;
e Patents are an effective tool for protecting biotechnology inventions.

Wehling 2002

FhG 2003

Insurance sector in Ger-
many and Great Britain.

65 companies from the
European service sector
from 10 different member
states.

Analysis of legal protection intru-
ments for insurance products.

Survey concerning the value of pat-
ents within the service sector; em-
pirical case study research on basis
of literature research, patent data-
base analysis of service companies
and selected in-depth case analyses.

e There is a wide variety of legal tools to protect insurance innovations;

e Patents have so far played a minor role in protection against imitation,
but might be applicable to technically based inventions.

Protection of services through patents can cause two kinds of problems:

e Scope: not all service-related inventions can be protected by patents;

e Implementation: one group of companies has no ambition to generate pat-
ents since they doubt the effectiveness of patent protection for their busi-
ness; the other group complains about the limited scope of patents; the
latter group is in general more experienced in handling patents and comes
from manufacturing or hardware-related services.
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Authors Scope of Analysis

Klinger 2003 Case study based survey

within the service industry.

Research and Public Sector

Subject and Measures

Analysis of protection mechanisms
against imitation of service innova-
tions.

Main Results

Notional house of protection with various factual and legal protection tools,
e.g. patents and trademarks, for service innovations.

Wessel 1993 Patent applications and pat-
ents issued, seven most
productive government or-

ganizations; 1981-1990.

Luukkonen S-year-evaluation of EU
1998 framework programs, early
1980s.

Guellec and Database of patents of the
van Pottels- EPO; 1985-1987 and
berghe de la 1993-1995.

Potterie 2001

Tijssen 2002 Nationwide mail survey

amongst inventors in corpo-
rate and public research
sector in the Netherlands.

The evaluation of the NASA IP
program to review the patent proc-
ess at nine field installations and the
headquarter offices, with particular
interest in the three R&D centers.

The evaluation and the effects of
EU framework programs.

The analysis of factors that affect
the degree and pattern of the inter-
nationalization of technology.

A novel methodology to increase
the understanding of the contribu-
tion of research efforts to successful
technical inventions.

Due to a reduction of disclosures of the R&D centers, two fundamental
changes will be required:

o First, goals regarding disclosures received, patent applications filed and
patents issued could be established for each field installation on the basis
of its R&D funding level;

Second, cost effectiveness could be measured more realistically by show-
ing annual royalties received per million dollars of R&D budget.

Too little attention has been paid to the interaction between firms’ R&D
strategies and their EU collaboration activities in EU research programs;
The intangible, infrastructural effects, such as learning new skills and
seeking new network relations are the impact most often mentioned by all
partners concerned.

Patent-based indicators of the internationalization of technology reflect
international cooperation in research and the location of multinational
firms’ research facilities;

The higher degree of technological internationalization in small countries
and in countries with low technological intensity;

Collaboration factors: geographical proximity, technological specializa-
tion and common language.

20% of private sector innovations are based on public sector research;
Citations in patents referring to basic research literature are invalid indi-
cators of a technology’s science dependence.
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Authors

Scope of Analysis

Cross Industry Sector

Subject and Measures

Main Results

Mansfield
1986

Levin,
Klevorick,
Nelson and
Winter 1987

Arundel and
Kabla 1998

Ernst and Vitt
2000

100 US manufacturing
firms, twelve different in-
dustries; 1981-1983.

650 high-level R&D execu-
tives of more than 100
manufacturing industries.

industrial
industries;

604  European
companies, 19
1993.

43 acquisitions of German
companies in the mechani-
cal engineering, electrical
engineering or chemical in-
dustry where both types of
companies perform R&D;
1980-1989.

The influence of patent protection
on the rate of development and
commercialization of inventions
and the extent to which firms make
use of the patent system with regard
to industries and time.

Identify those industries and tech-
nologies in which patents are effec-
tive in preventing the competitive
imitation of a new product.

Propensity for product and process
innovations.

Impact of acquisition on the key in-
ventors’ behavior during the first
three years after the acquisition of
their company.

e Patent protection is not essential for the introduction of inventions during
that period;

o Effects of the patent system are very substantial, except for the chemicals
and pharmaceuticals industries;

e Patentable inventions are patented and patent protection is clearly pre-
ferred to trade secret protection.

e Patents for products are more effective than those for processes;

e Secrecy considered less effective in protecting products and processes;

e Patents are a strong means of protection in chemicals and drugs indus-
tries;

o Patents raise imitation costs by 40% for drugs, by 30% for chemical
products and by 7-15% for major electronic products.

e Patent propensity increases with firm size and is higher among firms that
find patents to be an important method of preventing competitors from
copying both product and process innovations;

e Patent protection is less likely to be used at firms that find trade secrecy
an important protection method;

e The R&D intensity of the firm has no effect on patent propensity rates for
both product and process innovations;

e The sector activity has a strong influence on product patent propensities,
but very little effect on process patent propensities.

o Key inventors frequently leave their company or change their position;

e Remaining key inventors reduce patenting performance;

e Main drivers for this behavior: size of the acquired company, cultural dif-
ferences between both companies’ R&D departments and the comple-
mentarity of technological positions;

o Creation of an incentive system and the integration of the inventor during
the early stages of the acquisition process may reduce this behavior.
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Authors Scope of Analysis

Arundel 2001 2849 R&D  performing
firms, data from the Euro-
pean Community Innova-
tion Survey; 1993.

Subject and Measures Main Results

The analysis of the relative impor- e A higher percentage of firms in all size classes rate secrecy as more valu-
tance of secrecy vs. patents at R&D able than patents;
performing firms. e However, the probability that a firm rates secrecy as more valuable than
patents declines with an increase in firm size for product innovations,
while there is no relationship for process innovations;
o There is only weak evidence that participation in collaborative R&D in-
creases the value of patents more than secrecy for product innovations.

Table 4a/b. Company- and system-specific limited findings on managing intellectual property

Research Focus

Authors

Company-specific contingency factors

System-specific contingency factors

Téger 1989; Ernst 1996; Arundel 2001; van Dijk and Duysters 1998.

Whyatt, Bertin and Pavitt 1985; Gerstenberger 1992; Leptien 1996; Kortum and Lerner 1999; Berkowitz 2000,
Granstrand 2000; Jaffe 2000; Cohen et al. 2002; Coriat and Orsi 2002; Faber and Hesen 2004; Hagedoorn,
Cloodt and van Kranenburg 2005.
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2.3 Managing Intellectual Property in R&D Collaborations

In this section the effects of collaborations on intellectual property as an
outcome are discussed, based on the literature streams concerning joint in-
tellectual property and the role of intellectual property in collaborative
standardization procedures (Fig. 10 and Table 5, p. 39).

Managing Intellectual Property in R&D Collaborations

Intellectual Property
in R&D Collaborations

3

Joint Intellectual Property | |Co||aborative Standardization

Fig. 10. Structure of literature streams in managing intellectual property in R&D
collaborations

2.3.1 Joint Intellectual Property

A company’s propensity to patent is significantly higher among R&D col-
laborators (Brouwer and Kleinknecht 1999). The exceptions still seem to
be small and medium sized enterprises that rarely collaborate in obtaining
patents, even though collaboration has proved to be a good way to solve
problems concerning patents (Masurel 2002).

Hicks and Narin (2000) concluded that there is an increase in jointly
owned patents due to a growth in collaborative R&D.? In fact, there is an
increasing number and relative share of jointly owned intellectual property
rights, especially in the form of joint patents: An empirical investigation
reveals that even the share of co-patent applications in triad patent families
has increased from almost 7% in 1980 to more than 10% in 1995 (OECD
2002a). However, jointly owned patents are still seen as sub-optimal due to

2 Joint intellectual property is characterized by two or more assignees from different

companies or legal bodies that share the ownership rights of the individual intellectual
property right.
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necessary contractual and administrative regulations, which remain in-
complete and reveal various legal and economic risks. Hagedoorn (2003)
compared different industries with regard to their joint patenting behavior,
which depends greatly on the sectoral patent intensity, partnering intensity
and strength of intellectual property.

Hagedoorn, van Kranenburg and Osborn (2003) observed that formal in-
ter-firm R&D collaborations could generate valuable results for the part-
ners. Yet, “surprisingly” the collaboration partners did not recognize joint
patents as a collaboration benefit. The general willingness of companies to
share patent ownership in formal inter-firm R&D collaborations depends,
however, on their experience with the joint patenting process. Once the
partners have learned to process joint patent ownership, they continue to
do so with collaboration partners.

Finally, Hagedoorn, Cloodt and van Kranenburg (2005) have studied the
degree to which country differences in intellectual property rights protec-
tion affect the choice of companies for a particular mode of international
inter-firm R&D partnering. They discovered that the country-specific pro-
tection level is a significant factor whether firms choose R&D joint ven-
tures rather than contractual partnerships.

2.3.2 Collaborative Standardization

Standardization can either be based on a de iure or a de facto standardiza-
tion procedure: Whereas the former procedure is stimulated by legislative
bodies, the de facto procedure is based on competing technologies, each
being sponsored by one or more companies. A company has then to decide
if it wants or does not want to collaborate with other parties to promote the
selection of a standard (Jorde and Teece 1990; Axelrod et al. 1995; Doz
and Hamel 1998; Weiss and Sirbu 1990).

Companies that collaborate generally do so due to a lack of resources or
competencies that are necessary to form an autonomous standard. Chiesa,
Manzini and Toletti (2002) derived from their research that the motivation
for a standardization procedure in the form of a developing collaboration is
to reduce the risks and costs of standardization, to increase and comple-
ment the available skills and competencies and to increase the market
power favoring the introduction of the technology to the market. Relevant
for the choice of partners is the level of the complementarity of the shared
resources, the level of trust between the partners and the market power of
the coalition.

The role of intellectual property within standardization procedures has
become significant, especially in the telecommunications industry and es-
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pecially if the standardization players own essential intellectual property
that is needed to implement the anticipated technology standard. The posi-
tions of the standardization coalition partners and their market power may
depend heavily on the strength of their individual intellectual property
portfolios influencing their negotiation power (Bekkers, Duysters and Ver-
spagen 2002). However, actual investigations have confirmed that the
higher the patent intensities of companies, the lower their tendency to join
standardization processes, as they do not need the support of standards to
market their products successfully (Blind and Thumm 2004).

Table 5. Literature streams in managing intellectual property in R&D collabora-
tions

Research Focus Authors

Joint Intellectual Property ~ Brouwer and Kleinknecht 1999; Hicks and Narin 2000; Ma-
surel 2002; OECD 2002a; Hagedoorn 2003; Hagedoorn, van
Kranenburg and Osborn 2003; Kline 2003; Hagedoorn,
Cloodt and van Kranenburg 2005.

Collaborative Standardiza- Jorde and Teece 1990; Weiss and Sirbu 1990; Axelrod et al.

tion 1995; Doz and Hamel 1998; Bekkers, Duysters and Ver-
spagen 2002; Chiesa, Manzini and Toletti 2002; Blind and
Thumm 2004.

2.4 Research Gap

Managing intellectual property. As demonstrated above, a broad range
of academic literature is available. Within the literature stream relating to
intellectual property management, one can get a clear picture of how indi-
vidual companies are managing their intellectual property, i.e. through
strategy, acquisition, scanning, monitoring and maintenance of intellectual
property, and portfolio management, including the influence of approved
contingency factors. Information is also available on transactional levels
where firms are competing on the basis of their intellectual property, i.e.
valuation and licensing of intellectual property. However, there is very lit-
tle information on managing intellectual property when two or more firms
are interacting as collaboration partners.

Another limitation obviously seems to be the industry sector on which
current research has focused so far. A relatively large number of intellec-
tual property management studies are confined to the mechanical and
manufacturing industry sector. Other ones are the electronics and semi-
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conductor, the biotechnology, pharmaceuticals and chemical industry sec-
tor and, for some aspects, the information and communication technology
industry sector (Table 3, pp. 30).

One can conclude that the current scope of research in the field of intel-
lectual property management is additionally limited to current industry ac-
tivities; but omits the impact on the next value chain generation, which is
expected to become the future service industry sector (as further described
in chapter four).

Managing intellectual property in R&D collaborations. In the literature
stream of inter-firm R&D collaboration management, only a few studies
have been conducted on the impact of intellectual property on collabora-
tion partners. One substream has tried to understand and interpret the im-
plications of joint patenting (Hagedoorn 2003; Hagedoorn, van Kranen-
burg and Osborn 2003). However, these studies focus only on certain
aspects of the outcomes of such collaborations and place less emphasis on
the formation phase and the entire collaboration process itself.

Furthermore, joint patenting between collaboration partners is only a ve-
ry rough indicator (OECD 2002a). This is due to the following reasons:

e The total number of joint patent applications underestimates the total
number of patented joint inventions. Because most companies, even
when they collaborate and make joint inventions, prefer not to share
patent ownership. In some cases this is due to political reasons and in
other cases it is due to the high degree of administrative complexity and
cost.

e Instead of taking the route of joint patent applications, collaborating
companies might set up a common subsidiary as the owner of the intel-
lectual property. Another widespread practice is for one of the collabo-
ration partners to take the patent ownership and manage the formal pat-
ent application process. The owner then sets up cross-licenses on a
royalty-free basis with the collaboration partners.

e There is a tendency to over-estimate joint patenting figures, especially
in respect of those multinational firms that have several national and
foreign subsidiaries, some of which may even operate using different
company names. In such cases, parent companies and their subsidiaries
might apply as joint patent owners together.

Thus it can be concluded that to date there have been no academic in-
vestigations into the role of intellectual property management in collabora-
tions, specifically with respect to the following focus areas:

Research and development (R&D) collaborations: As intellectual property
is still looked upon as the key outcome of technology-based innovation,
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R&D collaborations are given the highest priority. Similarly, intellectual
property has the highest impact on these kinds of collaborations.

Formal collaborations: Formal R&D collaborations are based on basically
fixed contracts as a result of an early negotiation phase antedating the core
collaboration phase. There is therefore a realistic probability that the part-
ners will negotiate the issue of intellectual property and find solutions for
1t.

Inter-firm collaborations: Collaborations amongst companies need the
highest level of professionalism in dealing with collaborations in general
and intellectual property in particular. Even though universities and public
research organizations have recently begun to treat intellectual property as
an important asset, they generally do not have the same level of formal ap-
proach and experienced professionals as companies in the private sector
do. To a certain extent, however, the theories on inter-firm collaborations
could also be applicable to non-inter-firm collaborations.

Early stages of collaborations: During the early stages, it is important to
take the various risks and opportunities into account before the actual col-
laboration phase begins. On the other hand, this is the most difficult phase
because the partners are not yet fully aware of the true impact that antici-
pated intellectual property will have on the partners and their markets.

Early innovation phase of innovation process: Collaborations that take
place during the early innovation phase are tricky, as at this stage the out-
come of the innovation process is still quite unclear and is therefore char-
acterized by a high level of uncertainty and risk.

The literature discussed so far deals with how to manage intellectual
property as well as collaborations. However, there is very little information
on managing intellectual property where two or more firms interact as col-
laboration partners.

The service industry sector is of particular interest for further research.
Hardly any of the research carried out to date can be applied to the service
industry because of its specific industry characteristics and limitations.

In conclusion, from intellectual property management’s perspective,
there is a gap with respect to the role intellectual property plays in and the
impact it has on the early stages of formal inter-firm R&D collaborations.
This research work therefore focuses on how companies manage intellec-
tual property in the early stages of formal inter-firm R&D collaborations
within the early innovation phase, especially with regard to the service in-
dustry sector.
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3.1 Research Question

Since managing intellectual property has emerged as an important issue
within R&D collaborations (chapter one) and has not been sufficiently ad-
dressed by the research to date (chapter two), this work aims to contribute
by bridging that gap. This research provides a guideline for R&D manag-
ers as well as for intellectual property, legal and innovation management
experts and provides an answer to the following research question:

How can companies manage intellectual property in the early stages
of formal inter-firm R&D collaborations, within the early innova-
tion phase?

This research question raises two more questions that are directly
linked:

What modes are there for managing intellectual property in these
collaborations today?

What are important criteria for managing intellectual property
efficiently and effectively in these collaborations?

This research work aims to provide a typology of current intellectual
property management models in the early stages of formal inter-firm R&D
collaborations. It also intends to provide meaningful insights into current
and potentially novel methods for managing intellectual property in col-
laborations. This research furthermore derives explanatory patterns and
develops managerial implications and guiding principles.
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3.2 Research Concept

As managing intellectual property in the early stages of formal inter-firm
R&D collaborations has emerged as a very young empirical phenomenon,
an exploratory method has been chosen for this research, focused on the
qualitative approach of Eisenhardt (1989), Yin (1994) and Gassmann
(1999).

This work applies the principles of generic research methodology by Ul-
rich and Krieg (1974), Ulrich (1981) and Bleicher (1991). Based on rele-
vant practical situations, Ulrich’s process defines fundamental and formal
sciences to identify relevant theories and methods. At first, interesting
situations, correlations and contexts from a practical point of view are ob-
served and are then conceptualized (Ulrich 1981). The concepts can be re-
peatedly tested in practice and be refined. The iterative learning process
will not only raise relevant questions, but will also generate theoretical and
practical solutions to those questions (Kromrey 2002).

According to Kubicek (1977), Tomczak (1992) and Gassmann (1999),
this approach could also be regarded as a highly iterative learning process
that also considers empiricism as theory (Fig. 11). Empirical data collec-
tion includes real-life problems and results of focused case studies that ex-
plain certain occurrences or successful practices in qualitative terms. In
parallel, a theoretical understanding is based on a first literature overview
that provides a better understanding of the identified problems. In addition,
scientific theories and hypotheses enable the researcher to answer the re-
search questions in a thorough and unique manner. A quantitative confir-
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Fig. 11. Iterative learning process between theory and empiricism
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mation of developed models or hypotheses may conclude the whole proc-
ess, but does not lie within the scope of this research work.

3.3 Research Methodology

This research follows a multiple-case design with the formal inter-firm
R&D collaboration, i.e. the joint project, as the single unit of analysis, de-
scribed from one of the collaboration partners’ point of view (Yin 1994).
Additionally, small case studies will be used to illustrate theoretical con-
cepts and approaches for coping with different R&D challenges. These
mini-cases or narratives will be used throughout the work.

The main criteria in qualitative empirical research are validity and reli-
ability of results. Usually, three types of validity can be differentiated: (a)
construct validity, (b) internal validity, and (c) external validity. According
to Yin (1994), construct validity can be increased by using multiple
sources of evidence, establishing a chain of evidence between the question
asked, data collected and conclusion drawn, and by getting the key infor-
mants to review the draft case study report and agree upon the outcomes.
Internal validity of causal relationships requires a reliable process of ana-
lyzing data and comparing emerging concepts and theories with previous
literature for generalization and theory building from cases. It can be en-
hanced by pattern matching, explanation building and time-series analyses.
In addition, the concept of triangulation is key to internal validity (Lamnek
1995; Yin 1994). External validity confirms that the findings can be gener-
alized. Lastly, reliability ensures that another researcher could successfully
conduct the same research using the same procedure at later date (Eisen-
hardt 1989).

Validity and reliability are ensured during this research by combining
the semi-structured data with the results of thoroughly conducted desk re-
search, internal documentation and presentations by expert and manage-
ment personnel. The interpretations are then confirmed with each of the
participating companies through follow-up interviews.

Even though there is an increasing awareness of the relevance of intel-
lectual property management, only few studies have been conducted about
it from a management perspective. Therefore, the Institute of Technology
Management of the University of St.Gallen, Switzerland conducted vari-
ous research activities between the autumn of 2002 and the autumn of
2005, and these partly form the basis of this research:

e Various intellectual property-related bilateral projects have been con-
ducted together with larger and medium sized companies from different
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industries, e.g., software, telecommunications, electronics, chemicals,
pharmaceuticals and furniture component supply industries.

e Two specific intellectual property benchmarking projects were con-
ducted. The first one was focused on intellectual-property-related proc-
esses and was conducted on a selected group of three medium sized
companies from the machine tool, automotive supply and furniture
component supply industries in early 2003. The second international
benchmarking project was conducted over eight months from June 2003
to January 2004 and focused on strategic technology management. One
of the four key focus areas was intellectual property management. The
consortium benchmarking started with a review of 61 technology-
intensive companies worldwide. Case studies were prepared from 13 of
these companies’ case studies, and the five leading companies were vis-
ited in Europe and USA for in-depth investigations (ITEM 2004a,
Table 6).

e A series of workshops on intellectual property management was con-
ducted from July 2003 to March 2004 with a group of nine multinational
core participant companies and six guest speaker companies (Table 6).
The objective was to assess how competitive advantage can be lever-
aged upon and sustained through contingently adapted intellectual prop-
erty strategies. One of the six selected key issues on intellectual property
management was its role and impact within R&D collaborations. ITEM
2004b).

¢ A nine-month bilateral project was conducted within the service innova-
tion sector together with a qualitative benchmarking research project
covering the software, information technology, telecommunications and
finance/insurance industries (ITEM 2005a, b).

e Various personal interviews were also conducted during the projects
mentioned above, resulting from participation in conferences and expert
groups as a speaker and/or participant. In total, about 450 interviews and
discussions with managers and experts from R&D, innovation, legal and
intellectual property have taken place, providing insights from compa-
nies in various industries, from legal and consulting firms as well as
from academia in West and East Europe, the USA, Japan and Taiwan.

As already mentioned in chapter two, there are only a few academic
findings on managing intellectual property within the service industry sec-
tor that has a high rate of collaborative activities. The sample of case stud-
ies for in-depth analysis has therefore been selected within the service in-
dustry sector. A triple iterative research process was applied to the selected



Table 6. Sample of analyzed companies

Company Industry Sector Region Turnover R&D Expenditure Number of

[bill. euro] [mio. euro] Patents®
Alcatel Telecommunications Germany 16.5 22 n.s.
Aventis Pharmaceuticals Germany 17.6 3,140 n.s.
Basell Chemicals Germany 59 n.s. 1,000°
BASF Chemicals Germany 32.2 1,135 89,000
Bayer Chemicals Germany 11.0 320 3,200°
British Telecom / BT Exact Telecommunications United Kingdom 28.1 571 14,000
Biihler Engineering Switzerland 0.95 39 300°
DaimlerChrysler Automotive Germany 149.6 6,156 23,300
E.I. du Pont de Nemours Chemicals United States of America 22.1 1103 400°
Eastman Kodak Chemistry, Software United States of America 10.7 665 9,100
Henkel Consumer Goods Germany 9.6 211 900"
IBM Information Technology Switzerland 81.2 5,600 37,000
Infineon Technologies Semiconductors Germany 52 1,100 9,000°
Leica Geosystems Geomatics Switzerland 0.7 81 150°
Novartis Pharmaceuticals Switzerland 13.9 2,840 n.s.
Philips Electronics The Netherlands 31.8 3,312 95,000
Roche Instrument Center Medical Instrumentation Switzerland 4.8 n.s. n.s.
SAP Software Germany 74 875 350¢
Schering Pharmaceuticals Germany 5.0 950 n.s.
Schindler Engineering Switzerland 8.0 139 800
Siemens Electronics Germany 84.0 5,600 43,600
Swiss Re Insurance Switzerland 28.4 n.s. 45°
Swisscom Telecommunications Switzerland 9.6 29 240¢
Unaxis Engineering Liechtenstein 0.9 104 400°

Source: Own research (2002)

# Number of patents and patent applications in total

® Number by patent families

° Number of patent applications in year 2002
4 Swisscom Innovations and Swisscom Mobile

9%

uS1S9(] YoIeasay ¢
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four in-depth case study companies presented in chapter four, namely /BM,
SAP, Swisscom and Swiss Re.> After each research cycle, the revealed out-
comes were used to refine the research focus and to sharpen the questions
used for interviews (Eisenhardt 1989):

The four case study companies were subject to in-depth interviews with
various internal company experts and managers. The focus of these in-
terviews was to understand how the companies manage of intellectual
property in inter-firm R&D collaborations during the period 2003-2005.
Three of the four case study companies were furthermore subject to par-
ticipation in the series of workshops on intellectual property manage-
ment. One company participated during the entire eight-months period,
two other companies participated as best practice example cases ITEM
2004b).

One company participated in the nine-month bilateral project (ITEM
2005a).

The four companies finally participated in the benchmarking research
project with a focus on intellectual property management in the service
industry sector ITEM 2005b).

In total, each case study company has therefore been subject to at least

three iterative research cycles (Table 7):

Table 7. Iterative research activities concerning the in-depth case studies

Research Method IBM SAP Swisscom Swiss Re

Expert and manage- X X X X
ment interviews

Participation in work- X X X X
shop series /
bilateral project

IP benchmarking in the X X X X
service industry sector

3

For the reason of simplicity, legal structures of companies are not specified in detail.
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3.4 Research Structure

1. Introduction

1.1. Increasing 1.2. Managing R&D
Competitiveness Collaborations

1.3. Managing IP 1.4. Managing IP in R&D

Collaborations

2. Literature Review

2.1. Managing R&D 2.2. Managing IP
Collaborations

2.3. Managing IP in R&D
Collaborations

2.4. Research Gap

3. Research Design

3.1. Research Q i 3.2. R

h Concept

3.3. Research

Methodology 3.4. Research Structure

4.2.1BM 4.3. SAP

4. Case Studies in the Service Industry Sector

4.1. Introduction to the Service Industry Sector and Case Selection

4.4. Swisscom 4.5. Swiss Re

5.1. Cross Case Analysis

5. Typology of Managing Intellectual Property

5.2. Extraction of Determinants

5.3. Assignment of Archetypes

6. Theoretical Implications

6.1. Derivation of Propositions

6.2. Induction of Hypotheses

7. Managerial Implications
7.1. Scope of Contract 7.2. Terms of Contract

7.5. Reduction of Theoretical Implications to Practice

7.3. Procedural Aspects 7.4. Collaborative Settings

8. Conclusions

8.1. Theoretical Résumé 8.2. M ial

8.4. Outlook on Future
Challenges

8.3. Limitati and Scope
for Further Research

Fig. 12. Structure of research work




4 Case Studies in the Service Industry Sector

As discussed in the literature review in chapter two, only very little re-
search has to date focused on managing intellectual property in that indus-
try sector. This research work therefore aims to select case examples from
within the service industry sector and therefore provides an introduction to
the service industry sector in this chapter and selects the cases on the basis
of a recognized service delivery typology. Descriptive analyses of the se-
lected cases, namely IBM, SAP, Swisscom and Swiss Re are also presented.

4.1 Introduction to the Service Industry Sector and Case
Selection

Trend towards software- and service-based innovations. As an overall
trend, the value-creating activities of an organization lie increasingly in the
software and service industries (Hipp 2000). More and more traditionally
hardware-based products need software and service complements. Services
in particular increasingly play an economic and strategic role in industrial-
ized countries (Simon 1993). An example is the Swiss manufacturer of
geomatics precision surveying equipment, Leica Geosystems, whose hard-
ware-based products traditionally contain optomechanical components.
The company, however, invests close to 50% of its R&D budget in soft-
ware. The reason for this stems from image and data processing’s ever-
growing importance in providing a wide range of evaluation services a-
round the equipment.

The trend towards services is enhanced by the fact that intensive compe-
tition at product level has resulted in a homogeneous market with reduced
revenues (Belz et al. 1997; Homburg, Giinther and Fassnacht 2002). Ser-
vice products help regain profit margins as they function as an additional
source for generating sustainable competitive advantage (Engelhardt and
Reckenfelderbiumer 1999; Frambach, Wels-Lips and Giindlach 1997). In
order to reduce the risk of decreasing margins, even manufacturing-
oriented companies are increasingly interested in expanding into the ser-
vice business in order to generate additional revenues and profits — and in-
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troduce a step-wise transition from products to services (Gebauer, Fleisch
and Friedli 2005).

Companies are furthermore focusing on core competencies and are more
likely to outsource non-core activities to increase flexibility. Therefore,
new opportunities arise for service providers to take care of these activities
(Oliva and Kallenberg 2003). Another reason for the extension of the ser-
vice industry sector is because product life cycles tend to decrease, which
forces companies to recoup their outlay quicker in order to develop and
manufacture goods. This acceleration process can be enabled by services.
The current understanding is that value creation and related revenues that
can be realized through services are much higher than value creation
through products alone (Potts 1988; Knecht, Leszinski and Weber 1993;
Gadiesh and Gilbert 1998; Wise and Baumgartner 1999). Besides higher
revenues in the service industry sector, further advantages of service inno-
vations are the positive marketing effect and the strategic potential of ser-
vices (Mathieu 2001).

Businesses that led to the field of industrial services being established,
led to academic research activities in the field of service innovations
(Casagranda 1994; Fassnacht and Homburg 2001). Industrial services
should be understood as services between two enterprises (Homburg and
Garbe 1996). Excellent services establish strategic advantage by hamper-
ing imitation and by increasing market barriers (Simon 1993; Heskett,
Sasser and Schlesinger 1997); furthermore, they can help to sell more
products (Mathe and Shapiro 1993). One of the characteristics of services
is intangibility, which means that services as such cannot be stored or
transported, and this leads to the following success factors for the service
sector (Meffert and Bruhn 2003): materialization of immaterial services;
intensive coordination of production and demand; requirement for flexible
capacity planning; management of short-term demand management.

Greater market differentiation and increased economic success can be
attained by combining products with services and by offering problem-
oriented service solution packages (Anderson and Narus 1995; Boyt and
Harvey 1997). By doing this, further competitive advantage can be created
that are difficult to imitate and therefore strengthen the firm’s uniqueness
(Simon 1993). The service component might only be small, might com-
plement products, or might even be the core product itself. Complementary
services help to strategically stabilize volatile product business by adding
an extra value component (Quinn 1992).

Overall, there are four relevant factors behind the continuing increase in
and extension of services (Gebauer 2004): Increase in the differentiation
and uniqueness of companies by applying services; increasing customer
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needs; toughening competition; and better business opportunities in the
service sector.

An example is the American information and technology specialist /BM,
which acquired the consultant firm PwC Consulting in 2002 and formed
IBM Global Services with more than 75,000 employees. IBM Global Ser-
vices was already considered strong in systems integration and IT out-
sourcing. By insourcing PwC Consulting, IBM extended the strengths of
its former Business Innovation Services unit with respect to vertical indus-
try expertise, especially in the four industries: pharmaceuticals; oil and
gas; aerospace and defense; and automotive. PwC Consulting is considered
to be a dominant player, particularly in respect of pharmaceuticals. As an
endorsement, /BM spun off its hardware-based, mass-market, personal
computer business to the leading Chinese PC maker Lenovo in 2004. IBM
has therefore taken significant steps to back out of the mere hardware
product business and to be prepared for the industry trend toward more
comprehensive and integrated software and consulting services.

Service innovations change business models and value chains. The
trend toward services is driven by information and communication tech-
nology facilitated by computer science technology (Schmid 2000a). Based
on that, process, product and service designs have evolved and will do so
further in the near future. Customers may now procure bundles of services
that could only have been obtained via various sources and which the cus-
tomer himself still had to integrate (Osterle 2000). The critical success fac-
tors have moved from production chain control to managing competencies
in information and communication, therefore from production manage-
ment toward information and communication management; especially
when designing new products or services and when communicating cus-
tomer benefits (Schmid 2000b). Production and communication of infor-
mation are the foundation of service solutions. While former business
models collapse, relating service models have to be reinvented. However,
the underlying technology and its industries change the structure of the
economy that is based on the division of labor, i.e. the value chain system
— making it faster and more sustainable. Due to the high speed of innova-
tion and the assimilation of modern communication and information tech-
nologies, technical infrastructure has become a very important success fac-
tor for service innovations (Olemotz 1995; Miiller 1998). The new
productivity therefore requires and forms new business models by radi-
cally changing traditional value chains.

Information and communication technology influences the specializa-
tion process within a labor-divided society. Further productivity increases
are achieved through the increasing accumulation of knowledge by spe-
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cialized groups. Knowledge and information have become key factors for
productivity, both for products and pre-deliverables, and for process know-
ledge (Schmid 2000b). Furthermore, services help to bridge the gap be-
tween the producer of goods and the procurer of these goods — a distance
that is growing due to the increase in specialization in core competencies.
A large number of public and professional service platforms have appeared
in the last decade, e.g. internet-based trade, market and auction places, and
search platforms, e.g. yet2.com, ebay and Google. They follow the busi-
ness model that bridges information gaps between suppliers of goods and
services, and potential customers.

The Swiss Reinsurance Company (Swiss Re), one of the largest re-
insurance enterprises worldwide, is an example. The company has over 70
offices in 30 countries worldwide. Swiss Re has been involved in reinsur-
ance since its inception in Zurich in 1863. With its three divisions: Prop-
erty & Casualty, Life & Health, and Financial Services, Swiss Re can offer
a wide variety of products and services to help manage capital and risk.
However, during the last decade e-business based reinsurance products
were introduced on the market. These new solutions started to use internet-
and browser-based information technology solutions to optimize reinsur-
ance transactions. The introduction of these kinds of innovations changed
the competition in the financial services sector.

Modern information technology is based on formalizing logic and on ra-
tionalizing work flow processes. Through formalizing, work flow proc-
esses can be described, mechanized, automated and transferred to and ap-
plied by computer technology. By formalizing information and data
processing, collaborative systems and internal process flows can be plan-
ned and shaped (Schmid 1999).

Communication between computer technologies changes these systems
into a productivity factor that is available globally without any time delay.
Through this, almost everybody can have access to very strong production
means with very low entry barriers. Information and communication tech-
nology therefore necessitates the reconfiguration of value chains. On the
one hand, new values might then be offered at new low cost prices, on the
other hand, traditional values and production of goods are reshaped and
might be substituted. If a value chain is only changed on a local basis, the
changes can be described as evolutionary, if large parts of the entire value
chain are substituted, a revolutionary transformation takes place (Schmid
2000b).

An example is the German software company SAP that develops soft-
ware that helps companies to improve customer relations, to enhance part-
ner collaboration, to create efficiencies across their supply chains and
business operations, and to support databases, applications, operating sys-
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tems and hardware from common vendors. Powered by the SAP Net-
Weaver® platform to drive innovation and enable business change, my-
SAP™ Business Suite solutions are helping enterprises around the world
improve customer relationships, enhance partner collaboration and create
efficiencies across their supply chains and business operations. Today,
SAP has international operations and has grown into the world’s largest
business-to-business software company and the third largest independent
software supplier worldwide. The current software is an open integration
and application platform that reduces complexity and total cost of owner-
ship, and provides outsourcing and support services, while empowering
business change and innovation.

As another important factor in the service industry sector, the speed at
which different changes take place is accelerated by information and
communication technology. The automation and availability of formalized
and integrated information have changed the production of goods and ser-
vices and have dramatically decreased production cycles from product idea
via realization to market entry. Often, the value of a product is reduced to
its transfer costs in being distributed, e.g. in electronic mailing or in the
music industry which is eroded by internet-based exchange platforms. In
these cases, the transfer costs are more or less induced by the bare costs of
information communication (Schmid 2000b).

An example is the Swiss telecommunications provider Swisscom that is
considered Switzerland’s leading telecommunications service provider.
Swisscom offers a comprehensive range of telecommunications products
and services, and is the market leader in mobile and fixed voice and data
communication as well as internet-based services. Without the divested
German debitel group, Swisscom currently has more than 15,600 employ-
ees and expects to close the current financial year with a consolidated re-
venue of around 10.1 billion Swiss francs and a net income of 1.6 billion
Swiss francs (2004). As a company that previously primarily focused on
its home market, Swisscom aims to keep its focus on its core businesses of
fixed network and mobile communication in future. The company wants to
invest in related growth businesses and strengthen its position further by
targeted investments in Europe. An example of this is Swisscom Eurospot,
a subsidiary founded in early 2003, which sets up and operates Wireless
Local Area Networks (WLAN) at busy public locations across Europe such
as hotels, airports and conference centers.

Service innovations typologies. From the point of view of a service pro-
vider, information and communication technologies allow the substitution
of human production steps with technologies for the generation of service
innovations. There is, moreover, a high potential for reducing process
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flows to increase productivity through the standardization of service com-
ponents, and technologies can help both to improve the quality of services
and to reduce service costs. Services also help to collect and structure in-
formation on customers and competitors and help to leverage this informa-
tion with respect to the customer and market focus (Hesket, Sasser and
Schlesinger 1997). Information and communication technologies enable
the development and marketing of differentiating services to attract and
keep customers, and may even bring about a positive effect with which to
motivate employees. From the point of view of a service procurer, infor-
mation and communication technologies improve the availability and ac-
cessibility of service innovations. Customers do, of course, implicitly
benefit from the higher quality and productivity as well as from improved
service innovations’ lower costs.

Table 8. Benefits of modern information and communication technologies for
service innovations

Potential benefits for Potential benefits for

service providers service procurers

= Cost improvements and standardiza- = Higher availability and accessibil-
tion ity of services and information

= Better quality of services = Better quality of services

= Attraction of customers = Cost improvement and higher pro-

= Improvement of innovation, differen- ductivity

tiation and image
= Higher motivation of employees

Source: According to Sanche (2002)

Service innovations have a wide variety of characteristics. In order to
manage service-based companies, however, it is important to know what
influence these characteristics have on the management process. One cate-
gory of characteristics is the service process’s level integration (Engel-
hardt, Kleinaltenkamp and Reckenfelderbdumer 1992). The level of inte-
gration has two relevant dimensions (Wohlgemuth 1989; Corsten 1990):
The level of interaction indicates how much interaction is necessary be-
tween the service provider and service recipient to provide the service. The
level of individualism indicates how much the services can be standardized
and still satisfy customer requirements. The two dimensions support the
identification and deduction of clear and useful activities for managing the
contribution of services (Meffert and Bruhn 2003). On the one hand, it is
possible to describe the necessity for integrating the customer’s external
values into the service being provided, e.g. social context, goods, virtual
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goods, information and other background knowledge. The level of interac-
tion therefore indicates how much interaction with the customer is neces-
sary to create the service. On the other hand, it is possible to describe the
focus and direction of the service provided with respect to customers’ spe-
cific environment. The level of individualism therefore indicates how
much a service product has to be adjusted to customer-specific needs for it
to be successful.

A more common typology for service innovations has, however, been
introduced by Schmenner (1986), who proposes a two-by-two service
process matrix that is based on three characteristics of service delivery sys-
tems: Labor intensity, customer contact, and service customization. As a
first dimension of the service process matrix, labor intensity is defined as
the ratio of the labor costs with regard to the value of the equipment in-
volved. High labor intensity involves a relatively high investment of
worker time, efforts, and costs in comparison with the necessary equip-
ment. Low labor intensity involves high equipment costs or financial assets
in comparison to the labor costs and effort. The second dimension of the
service process matrix combines customer contact and service customiza-
tion. High customer contact enables the customer to actively get involved
and intervene in the service process. High service customization focuses
on individual needs and preferences. As a second dimension, the combina-
tion of both measures is high when a high level of contact as well as a high
level of customization for the customer is necessary to offer a service. The
service process matrix has been empirically tested and refined by Verma
(2000) with regard to category-specific management challenge relation-
ships.

On the basis of the aforementioned two dimensions, the service process
matrix identifies four different types of services for analyzing service op-
erations: the service factory, the service shop, the mass service and the
professional service. With regard to service providers based on informa-
tion and communication technology, the categorization would be as fol-
lows:

e Service Factory: Low degree of labor intensity combined with low cus-
tomer contact and low customization. Services that are based on high
investments in infrastructure, but only need relatively low customer con-
tact and customization, are to be found in the telecommunications ser-
vice industry that, on the one hand, uses expensive telecommunication
equipment such as base stations, servers and routers, but, on the other
hand, is based on strongly standardized processes and tools. A represen-
tative firm in this field is, e.g., Swisscom.
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Fig. 13. Typology of service delivery systems and selected cases

e Service Shop: Low degree of labor intensity but high customer contact
and high customization. The expenses for equipment and financial as-
sets still count more than labor costs. However, various customized ser-
vices are provided to customers. This kind of service type is to be found
in the insurance business, especially in the re-insurance business. While
considerable financial securities are necessary, the services have to be
individually customized to develop the right insurance package. A rep-
resentative firm in this field is, e.g., Swiss Re.

e Mass Service: High degree of labor intensity combined with a low cus-
tomer contact and low customization. The labor costs exceed the costs
of equipment as in the case in brainwork-based software development,
which in general is developed independently of individual customer pre-
ferences. Even a business-to-business software service business is based
on the development of largely standardized software modules. A repre-
sentative firm in this field is, e.g., SAP.
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e Professional Service: High degree of labor intensity combined with high
customer contact and high customization. The labor costs exceed the
costs for equipment, and service development needs the customer’s di-
rect involvement. A representative firm in this field is, e.g., the firm that
introduced a new trend in business solution delivery in the information
and communication industry with the program Innovation on Demand,
which is IBM.

Based on the service process matrix (Fig. 13), the relationships between
the introduced service categories and specific legal intellectual property
protection strategies will be further investigated on the basis of the four in-
troduced service innovations companies, namely IBM, SAP, Swisscom and
Swiss Re.
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4.2 IBM

IBM is well known as the leading information technology company
worldwide. IBM — also known as Big Blue — has survived in a very dy-
namic and competitive environment that required major internal transfor-
mations. However, decreasing margins in the hardware and software in-
dustry still provide /IBM with challenges, and induce the company to
extend its range of activities to services, so that technology increasingly
only serves as an enabler. /IBM recently invested in the On Demand Inno-
vation Services (ODIS) with which it should gain a better understanding of
customers’ business problems and be able re-incorporate the resulting
knowledge into its research. At the same time, IBM divested its hardware-
based PC business division. Like many companies, IBM seeks to strategi-
cally in-source external components in order to provide customers’ solu-
tion concepts.

IBM’s traditional core business is the development and manufacturing
of computer systems, software and network systems, storage and micro-
electronics. Its main business segments are Global Services, Hardware,
Software, Global Financing and Enterprise Investments. In 2004, IBM
achieved a turnover of 96.5 billion US dollars and a net income of 8.4 bil-
lion US dollars with its total of 319,000 employees.

IBM operates worldwide, although its headquarters is in Armonk, New
York. The company focuses on the integration of technology, products and
services. The core business is increasingly moving towards services in in-
formation technology: Almost 60% of the turnover is generated by ser-
vices and 40% by IBM products.

4.2.1 Research and Innovation

At IBM, research and development are two separate entities, each with its
own central company activities. The Research Group interacts with the en-
tire organization: divisions, companies, wholly-owned subsidiaries, part-
nerships, joint ventures, and others. Its role is to transfer innovation pro-
jects from idea to prototype and further to the market launch.

The Research Group therefore has a technical vision that covers all of
the IBM businesses, and continually adapts to the realities of the market-
place. Headquartered at the Watson Research Center in Yorktown (NY),
IBM Research employs more than 3,440 people in eight main research
sites worldwide:
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T.J. Watson Research Center, Westchester County, NY, USA;
Almaden Research Laboratory, CA, USA;

Zurich Research Laboratory, Switzerland;

Austin Research Laboratory, Texas, USA (launched in 1995);
Tokyo Research Laboratory, Yamato, Japan;

Haifa Research Group, Israel;

China Research Laboratory, Beijing, China (launched in 1995);
Solutions Research Centre, Delhi, India (launched in 1998).

IBM Research used to be substantially inwardly focused; the developers
tended to mind the science and they assumed that this would lead to best
results. At the same time, it was recognized that moving an idea or a proto-
type from research to development was not a simple process. Joint pro-
Jjects were therefore established. These are programs which are funded by a
product group and which are largely staffed by a workforce that consists of
researchers working on research sites. Other researchers, funded from a
base budget, and developers at their own sites form additional staff for the-
se kinds of programs. With these joint projects, IBM Research has been
able to smooth the transfer of ideas into development by creating early
links in a program, and by starting with a shared vision and a shared agen-
da.

In the mean time, IBM Research expanded with the goal of developing
joint program activities with customers. Multiple disciplines are leveraged
in the research labs to help customers achieve a competitive advantage.

Research programs. Vital to /BM’s future success is the achievement of
IBM Research’s goal of developing ideas towards successful market
launches. This goal has now been pursued for over ten years and it will de-
termine how IBM will be viewed in terms of its science and technology.
IBM recognizes the role that the Research Group should play within the
organization, which has led it to become deeply involved with other parts
of the company, usually with excellent results.

IBM Research therefore follows seven strategic streams: Technology, Sys-
tems, Storage Systems, Personal Systems, Software, Services, and Explora-
tory (Table 9).
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Table 9. Research programs of IBM

Research Thrust Vision Focus Topics

Technology Enable high-speed inter- High-speed interconnect
connectivity

Systems Enable high productivity Reliable computing systems

Storage Systems

Personal Systems

Software

Services

Exploratory

computing systems (HPCS)

Enable vast reliable, size-,
cost- and power-reduced
storage systems

Enabling digital TV market

Enable software develop-
ment environments for e-
business on-demand enquir-
ies

Enable e-utility services

Identify new materials and
processes to increase com-
puter performance at lower
cost

(PERCS)

Programmer productivity, ease-
of-use, cost of ownership, reli-
ability, effective performance

Collective intelligent bricks
(CIB)

Digital set-top-box (STB)

Build and deploy business appli-
cations over the web, application
servers, messaging software, bu-
siness integration tools, portal
creation tools

Continual optimization
Reduce infrastructure costs
Novel insulators

Organic semiconductors

Nanoscale magnetic materials

4.2.2 Managing R&D Collaborations

At the IBM Zurich Research Laboratory, the main part of the research
work is nowadays done in collaboration with partners, other internal /BM
entities, and external third parties.

Historically, the research organization used to work mainly with col-
leagues in the world of science and technology. It later diversified by
working with other /BM units and today it works with customers, often en-
tering into new collaborations with leading customers. There are various
ways in which /BM works with its customers: Joint Programs, Service Col-
laborations, i.e. On Demand Innovation Services (ODIS), and First of a
Kind (FOAK) deals.*

4 See also http://www.gartner.com/reprints/ibm/102530.html.
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Due to changes in research areas, e.g. nanotechnology, and changes to
business requirements, e.g. increased focus on services and stronger indus-
try focus, IBM expects a further increase in the importance of collabora-
tions.

Joint programs. Joint programs are research projects that run in a coordi-
nated program with an /BM product organization. These types of projects
are 50% funded by the /IBM product organization, and centrally coordi-
nated by a joint program manager across the labs. This is particularly true
of research in the fields of software, server and semiconductor technology.

IBM Research used to be more or less centrally funded. Currently, two-
thirds of the people at IBM Research are centrally funded, while one-third
are funded by the business lines as a joint program headcount.

On Demand Innovation Services (ODIS). /IBM’s innovations have made
the transition from hardware to software and are now heading toward ser-
vices. A new approach has been set up to offer these innovation services
through the services organizations. The development of a new research
field is first of all based on the existing competencies in science and tech-
nologies. Second, the engagement of the research competence focuses on
the development and the generation of innovations for /BM customers. Fi-
nally, there is close collaboration between IBM Research and the IBM
Business Consulting Services Group (BCS) in the marketing and develop-
ing of solutions for customers. BCS’s “innovative thinking”, which is con-
sidered to be a key element of the BCS value proposition, is strengthened
through this systematic linkage with IBM Research.

Through the IBM Business Consulting Services Group, IBM customers
can gain access to IBM Research’s innovation services. Competitive dif-
ferentiation is gained by obtaining access to cutting-edge ODIS capabili-
ties, and by providing a proven methodology for innovation processes. Pi-
lots and proof of concepts take place with fast time to market and reduced
risk, which form the main benefits for customers.

The Zurich Research Lab works together with the Haifa Research Lab
to provide business consulting services covering Europe, the Middle East
and Africa (Fig. 14).

To leverage research and business consulting capabilities in order to en-
hance value to clients, the ODIS team has to act as a gearbox between BCS
and IBM Research. Therefore, the ODIS team in the IBM Zurich Research
Laboratory consists of researchers and BCS on-site consultants. This
means combining and leveraging both groups’ capabilities, facilitating and
marketing leading-edge research consulting, providing BCS with a com-
petitive advantage, and serving as a catalyst in winning large deals to
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Zurich » Combine and leverage /IBM Research and
Research BCS capabilities;
IR » Facilitate and market leading edge research
Business consulting;
oDIsS Consulting i ) o _
EMEA Services >  Provide BCS with a competitive advantage;
EMEA > Serve as a catalyst in winning large deals;
Haifa
Research Strengthen /BM brand.
Laboratory

Source: IBM Research (2005)

Fig. 14. On Demand Innovation Services (ODIS) in EMEA

strengthen the /BM brand. ODIS started in 2003 and has grown to a team
of about 15 researchers in Zurich. The team has no direct contact with cus-
tomers, as customer relationships are still owned by client managers. BCS
is supported by ODIS at several points during demand generation, oppor-
tunity management and project engagement. In the following focus areas,
ODIS has in Zurich gathered the following micro-practices:

e Security & Privacy, i.e. assess, design and implement enhanced security
processes and tools;

e Mobile Enablement, i.e. automate and enhance business processes with
mobile technologies;

e Business Optimization & Analysis, i.e. optimization, planning, model-
ling, and analysis to transform businesses to on-demand, e.g. pricing,
workforce and product innovation.

First of a Kind (FOAK). As soon as a technology has reached a level
where a practical benefit can be achieved, IBM Research partners with a
leading-edge client that is prepared to test the technology in a real-life
situation. The FOAK Program is a collaborative effort between Sales and
Distribution (S&D), IBM Research and IBM’s customers. The goal of the
program is to accelerate the delivery of leading-edge research technologies
to the market by applying them to real customer problems and creating re-
usable assets for /BM.

Prototype solutions in key areas are yielded through the FOAK pro-
gram. The research technologists partner with industry experts to collabo-
rate with clients in their environment. S&D drives the client/partner and
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strategic solution selections, while IBM Research provides technology lea-
dership and direction in defining the specific solutions and deliverables.
The FOAK program creates valuable intellectual capital for IBM’s portfo-
lio and provides a steady stream of advanced prototype exhibits for the
IBM Research’s Industry Solutions Labs (ISL), which host major clients,
key industry events and CEO conferences.

First-hand experience with emerging technologies and new business
models are the main motivation factors for customers to participate in
these projects. Benefits include early adopter market advantage; access to
world-renowned researchers; and early access to game-changing technolo-
gies. Furthermore, customers can benefit from /BM skills and knowledge
transfer and may provide direct input for the /BM requirements process.
The investment funding model minimizes investments from customers.

IBM’s benefits include acceleration of the delivery of new technologies
to the market and of the sales of solutions. The projects establish a link
from strategic research initiatives to real customer problems and provide
insight into emerging market opportunities, while providing an opportunity
to share knowledge and gain valuable experience.

A very successful First of a Kind project was IBM’s teaming up with
New York’s Memorial Sloan-Kettering Cancer Center and Massachusetts
General Hospital in Boston. The project resulted in the creation of
MedSpeak, a specialized speech recognition application for radiologists,
whose distinctive technical vocabulary made recognition easier. IBM ex-
panded into legal dictation as soon as the technology improved. Subse-
quently, /BM moved into general products, e.g. the ViaVoice line that
turned into a leading product in the speech recognition business.

To validate a prototype, FOAK projects have to include a collaborative
customer or partner. However, the customer has to participate in the fund-
ing of the project. In general, the project takes twelve months. The stan-
dard FOAK agreement contains some of the following key terms:

e /BM maintains ownership of all intellectual property created during the
FOAK project;

e No exclusive rights shall be granted to any customer;

e /BM has freedom of action to utilize ideas, concepts, know-how ob-
tained from the FOAK engagement related to /BM’s business activities;

e [/BM should not be precluded from assigning its employees in any way it
may choose or from providing similar products and services to others;

e The work product is provided, “as-is”, without any warranties that the
work product will be made commercially available;

e There is no maintenance or support beyond the scope of the FOAK pro-
ject;
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¢ A non-disclosure agreement needs to be in place to ensure that IBM’s
confidential information is protected.’

4.2.3 Managing Intellectual Property

IBM has a long history in which intellectual property and its protection
played a major role. In the past, industrialists such as John Patterson, CEO
of National Cash Register (NCR), who had a lot of influence on the man-
agement of /BM, consistently used patents to eliminate or block competi-
tors and aggressively sued infringing companies. Also Tom Watson, Sr.
actively defended /IBM’s monopoly by exclusively licensing products in-
stead of selling them, e.g., in the market for punch cards. Like many other
software companies at that time, /BM hid its source codes, which enabled
the company to keep control over its own products. /BM’s market domi-
nance was further strengthened by other practices, such as a functional
pricing policy and the applied tie-in system. These protectionist actions
created resentment and dissatisfaction among /BM’s competitors, custom-
ers and the public. As a reaction, the then US President F.D. Roosevelt
launched an antitrust lawsuit against /BM (Miihlbauer 2001). Without an
appropriate protection of punch card technology through patents, however,
aggressive competition could not have been avoided, which would have
ended up in a fierce price war. Thanks to its history in intellectual property
and its protection strategies, /[BM managed to become a very innovative
player at the forefront of IT development. Without it, IBM probably would
not have grown to one of the world’s most recognized brands.

During the eighties, the potential of intellectual property’s commerciali-
zation practices was recognized by IBM. The company started developing
strategies for licensing intellectual property and thereby generating returns
on R&D investments. This change of direction in the company’s philoso-
phy turned out to be highly successful. Income increased by about 5,000%
to 1.7 billion US dollars within a decade (Chesbrough 2001). Over the past
ten years, approximately 10 billion US dollars were generated in intellec-
tual property royalties.® In 2004, IBM received 3,248 patents from the
United States Patent and Trademark Office, to add to a portfolio of more
than 10,000 patent families with almost 40,000 active patents worldwide
including more than 23,000 US patents (Fig. 15).

> An example for a model agreement for the exchange of confidential information is pro-

vided in the appendices, pp. 229.
6 See also http://www.ibm.com/news/us/2003/01/131.html.
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Fig. 15. Yearly issued US patents by IBM

Strategy. Creating an environment that stimulates innovation and invest-
ing in R&D is IBM’s philosophy. This is contrary to the old world in
which patents were seen as creatures of the labs. A paradigm shift was,
however, achieved with the development of the internet division, and the
areas of creative algorithms, solutions and integrations, as well as network
computing innovations.

With the growing importance of /IBM’s strategy, it is essential that em-
ployees understand the meaning of innovation. Clear and visible internal
processes for patent disclosure, patent application and publication are es-
tablished. Easy information gathering while working with these processes
is facilitated by intranet sites owned and maintained by the intellectual
property department. A patent learning tool is an excellent example of how
IBM’s philosophy is supported.

Organization. /BM has internal patent departments located worldwide that
conduct the various in-house activities concerning generation, manage-
ment, maintenance and enforcement of intellectual property. The IP Law
group is a corporate organization which employs more than 100 patent at-
torneys, located worldwide including in locations like the USA, Germany,
France, the United Kingdom, China, Japan, Korea, Switzerland, Taiwan
and Canada. The /P Law office in Switzerland employs three patent attor-
neys and two administrative support employees. Their task is to conduct
patent protection mainly for lab inventions, to solve IBM corporation
trademark matters in Switzerland and to support the lab staff in intellec-
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tual-property-related matters. A consistent and long-term intellectual prop-
erty strategy is ensured by a designated team of central patent portfolio
managers.

Yet, to ensure a stronger business focus, the internal intellectual prop-
erty organization was re-organized as the IP & Standards department by
December 2004. John Kelly, who used to be a senior vice president of a
business line, became the new head and Senior Vice President Technology
and Intellectual Property.

Processes. IBM’s Worldwide Patent Tracking System (WPTS) centrally
collects all /BM inventions. This system is accessible worldwide and, is
based on a Lotus Notes database. For each invention and file, it contains an
event and deadline database (Fig. 16). Inventions can already be entered
during the conception state and can successively be optimized. The system
enables the traceable decision and status paths of each invention as well as
its prosecution process.

Shared online evaluations for each invention, including actual business
and strategic information, are facilitated by the WPTS. The evaluation it-
self, which is based on multiple-choice questions, is conducted and calcu-
lated by what is called an internal Patent Value Tool (PVT). The qualita-
tive and quantitative analyses are done by an interdisciplinary team that

Inventor WPTS .
No action
Protect as
trade
secret
Invention Submission o Addition of
Specification information
\ prepared by from
Evaluation by IP attorney inventors
Invention \ .
Development D ‘
Team
File patent
application

Draft N\
Publication Rejection Examination

l by Patent

Office
f Patent
issuance
Amend
Review re:n.?lfmit
Publish publication

Source: IBM Research (2005)

Fig. 16. IBM invention disclosure handling process



421BM 67

consists of inventors, technical experts and patent professionals. The eva-
luation is carried out before a decision is made to file, publish or close an
invention.

When the decision is made to publish an invention, an article is placed
in the IBM Technical Disclosure Bulletin (TDB) or in another publication.
The TDB was specifically established with the purpose of making innova-
tions public. This formal publication helps to ensure that /BM is free to act
in areas where IBM scientists, engineers, programmers and technicians
have made innovations, and it prevents others from obtaining patents on
innovations similar to those made earlier by /BM. When the decision is
made to close an invention, this means no further patent action or formal
publishing action is undertaken. This may occur, when there is insufficient
development or experimental data to set up the operability of the inven-
tion. When there is additional operability proof, this decision might be re-
assessed.

Cultural aspects. /IBM introduced awards to reward and acknowledge in-
novative individual and team activities. The researchers are encouraged to
submit disclosures of high value to IBM, to assure IBM’s freedom of ac-
tion, to disclose their work-related ideas (which may be filed or published),
and to provide ongoing support for filed patent applications up to and after
a patent issuance. /BM remunerates a wide variety of significant contribu-
tions, such as key innovations, creativity, breakthrough thinking, technical
leadership, outstanding teamwork, knowledge sharing and superior execu-
tion of key projects, creative problem solving and other achievements. The
awards can be given to individuals or teams and can be transferred in the
form of cash or non-cash recognition, such as verbal public recognition,
personalized merchandise, a plaque or a certificate, participation in a spe-
cial event or personal time off.

The potential licensing value of the patent and/or the patent portfolio
forms the basis for the monetary-enriched awards. IBM introduced diffe-
rent types of invention achievement awards:

Patent Application Awards;
Plateau Awards;

Patent Issue Awards;
Patent Team Awards;
Special Incentive Awards;
Others.

Patent Application (Filing) Awards are granted for a petit patent or a
regular patent: A petit patent is awarded for design or utility models, such
as the shape of a car or the shape of a laptop. Innovative and creative ideas
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such as the invention of a car that runs on grass clippings, or a new chip
design that improves laptop processor speed are awarded with a regu-
lar patent. A qualified inventor who makes his or her first petit patent ap-
plication will receive a cash award, a framed certificate and one point, pro-
vided the criteria are met. Plateau Awards are acknowledgements of
people who reach a certain level of inventive activity by accumulating pat-
ent points that were earned by awards like the Patent Application Award
and/or the Patent Issue Award. The above-mentioned plateau is reached
when a total of twelve points is accumulated, provided that at least six of
the twelve points are patent points (not Technical Disclosure Bulletin
points). Cash payments plus a framed certificate are then handed to the in-
ventor.

Licensing. /BM’s approach towards patent licensing for products in the in-
formation technology field is rather fair and unprotected. Generally, non-
exclusive licenses under reasonable and non-discriminatory terms and
conditions are granted to those who, in turn, respect IBM’s intellectual
property rights.

IBM has established an Intellectual Property and Asset Commercializa-
tion Team (IP&AC Team) to coordinate the process of commercializing
the Intellectual Property Service Components (IPSC). The IPSCs are intel-
lectual property assets that can be commercialized from multiple sources,
for example, from work done inside /BM, or from client engagements in
which IBM has retained ownership rights to the results.

The tasks of the IP&AC Team are various and range from assisting in
the development of the customer value proposition; defining a pricing
structure together with the Intellectual Property and Legal Department
(IP&L); setting up a development organization; drafting a license agree-
ment or intellectual-property-related T&Cs in the service contract, to set-
ting up internal presentations on the intranet to raise awareness of the
value-added of licensing intellectual property.

IBM has developed or acquired thousands of intellectual property assets
over time. Most of these can be licensed to third parties and used in cus-
tomer engagements, although only about 300 of them have been identified
and described in the Intellectual Property Asset Catalog. This catalog has
been set up to make integration into customer offerings easier. For each of
these intellectual property assets, the catalog provides information such as
detailed descriptions, customer benefits, one-page value propositions, pre-
qualification checklists, pricing information or terms and conditions for li-
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censing. In the Intellectual Property Asset Catalog, assets are categorized
by industry, solution category and customer benefit.’

4.2.4 Managing Intellectual Property in R&D Collaborations

IBM differentiates between three different types of third party collabora-
tion partners:

e Commercial partners;
e Non-commercial partners;
e Partners in government-funded projects, e.g. FP6, KTI.

Commerecial partners. /BM may collaborate with commercial partners on
the basis of joint development agreements, cross license agreements,
evaluation agreements or field test licenses.

Handling intellectual property in joint development agreements: In
these kind of agreements, an Invention can be any idea, design, concept,
technique, invention, discovery or improvement, whether patentable or
not, conceived or first reduced to practice solely by one or more employees
of a single party (Sole Invention), or jointly by one or more employees of
one party together with one or more employees of the other party
(Joint Invention), in the performance of work under the agreement.

A Sole Invention is the property of the inventing party, including all pat-
ents issued on it. Any Joint Invention is jointly owned and each partner is
entitled to all patents issued relating to it. All expenses, including those re-
lated to preparation, prosecution and maintenance are jointly shared. Fur-
thermore, each party has the right to license third parties, without the need
for consent from or accounting to the other party.

Handling intellectual property in cross license agreements: Companies
do license their widespread patent portfolios on different technologies to
enable a faster market entry of products. Under the terms of the cross-
licensing agreement, each company will receive a license under all patents
that relate to their specific field of interest. /[BM’s portfolio includes fun-
damental patents on a wide range of networking technologies, including
server access, server load balancing, web caching, ATM, Ethernet and To-

One pre-requisite is that such asset should have a valid Certificate of Originality: If an
asset includes software or microcode material, the relevant /BM product or project
manager should fill in a Certificate of Originality and Copyright Questionnaire for IBM
Software Material. To obtain full product and service clearance, copyright registration,
and the inclusion of the asset in the Intellectual Capital Management database, this
document needs to be submitted to the Intellectual Property Law Department in a
timely fashion.
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ken Ring technologies as well as network interface cards and network
management, policy-based networking and virtual private networks. By
sharing patents under licensing agreements, companies can compete in
new information technology market segments with newly developed prod-
ucts.

Handling intellectual property in evaluation agreements or field test li-
censes for IBM software: In this case, IBM provides software to customers
at no charge for evaluation and feedback purposes. IBM owns all software
rights and grants the licensee a non-transferable, nonexclusive and revoca-
ble license to use and execute the software only for the purposes of the
Evaluation Agreement. The licensee assigns any copyright in written eva-
luation reports to /BM.

Collaborations with commercial partners provide opportunities to lever-
age existing know-how. A complementary long-term goal and a similar
business understanding are essential in a successful collaboration. A diffi-
culty might be the financial reliability of the partner. As collaboration is a
process, the partners’ individual objectives might change. It has often oc-
curred that the ownership of intellectual property has been a serious source
of disputes.®

Non-commercial partners. /BM may collaborate on the basis of joint re-
search agreements, sponsored research projects, and evaluation agreements
or field test licenses with non-commercial partners.

Collaborations with non-commercial partners offer the opportunity to
benefit from collaborating with highly skilled partners, from the leveraging
of existing know-how, from IBM’s visibility in the research community,
and from networking. Difficulties may include insufficient budget. Often,
project management skills are lacking and there may be a differing culture,
goals and views on timing. Again, ownership of intellectual property may
be a serious source of disagreements and disputes.

Partners in government-funded projects. Currently, the IBM Zurich Re-
search Laboratory participates in numerous FP6 projects that are funded
by the European Union. /BM has established an internal infrastructure pro-
viding a central location for legal and intellectual property support for all
research labs worldwide. To enhance and support the FP6 work, there is
also an FP6 team in Belgium with installed contacts to the European
Commission. In these FP6 projects, IBM handles intellectual property with
respect to:

8  Examples for model technology license and patent license agreements are provided in

the appendices, pp. 201 and pp. 220 respectively.
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® Background IP: Intellectual property specially listed as pre-existing in-
tellectual property and excluded from the beginning;

o [P for execution of the project: If needed for project work, granted roy-
alty-free, non-exclusively, internally (but including access to affiliates),
always within confidentiality limits;

e [P for use after the project: Non-exclusive, worldwide, internal license
granted on RAND? terms;

e Foreground IP: Joint intellectual property — each joint owner has unlim-
ited right to use, grant and assign licenses without the need for account-
ing or compensation to co-owners;

e Co-owners: Co-owners agree that they may jointly apply to obtain
and/or maintain the relevant patent protection or any other intellectual
property right to such joint invention;

e Sole IP: IP owned by the inventing party, others are granted access if
needed royalty-free.

Government-funded projects offer the opportunity to collaborate with
other technology leaders, to capitalize on IBM’s visibility in the research
community, including networking, and to smooth access to public funding.
Difficulties may include long negotiations before the start of the collabora-
tion, a high level of bureaucracy, different partners with different goals
combined with limitations regarding partner selection. Sometimes it is dif-
ficult to properly assess coordinators’ project management skills before-
hand. It is therefore necessary to balance the projects’ priority with facili-
tated obtaining of funds.

With regard to the anticipated benefits of the individual collaboration pro-
jects, IBM evaluates three critical issues when they collaborate with third
parties (Fig. 17):

e Generation of tangible value;
e Freedom of action;
e Protection of competitive advantage.

Generation of tangible value. The most important costs of collaboration
projects are the opportunity costs for the IBM Research organization.
Therefore the Business Development Department makes an opportunity
assessment in which they evaluate whether it is the right project with the
right partner:

9  RAND = Reasonable And Non-Discriminatory.
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Generation of tangible value
What is my ROI?

Freedom of action
Am | free to act as
| perceive necessary?

Protection of competitive advantage
How do | protect my investment and IP?

Source: IBM Research (2005)

Fig. 17. Critical issues in any 3" party collaboration (IBM)

Is this the right project? Does the project conform to strategy? Does the
project create the required leverage and return on investment (ROI); in US
dollars, intellectual property, marketing value or other measures? What are
the risks of the project and how can the risks be mitigated?

Is this the right partner? Do the partner’s objectives match IBM’s? Does
the partner have the resources and skills to achieve the objectives? Are the
business policies of the organizations compatible, e.g. open source for Mi-
crosoft? Do the partner’s soft factors strengthen those of /BM?

Freedom of action. In order to protect freedom of action, IBM prefers not
to obtain any confidential information from a third party. Yet, where this is
unavoidable, confidentiality language has to be included, either bilaterally,
one way in, or one way out. In this case, residual clauses and inherent dis-
closure clauses are the negotiation issues. However, most contract parties,
especially in Europe, are unfamiliar with this confidentiality language,
which can lead to extended negotiation processes.

Protection of competitive advantage. When collaborating with third par-
ties, IBM generally tries to address the following issues contractually:

Confidentiality;

Intellectual property protection;

Patents (sole and joint inventions), copyrights, trade secrets;
Rights to prototypes and materials;

Restrictions;

Liability/warranty;

Export language;
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e Communication and marketing, e.g. the use of brand and references, and
the publication of results;

Defining pricing structure;

Setting up development organization;

Including intellectual property issues in service contracts;

Raising awareness of value added of licensing intellectual property.

Summary IBM. /BM is increasingly involved in service innovations, es-
pecially if enabled by technology. Traditionally, the company follows a
leadership strategy in the field of the generation and commercialization of
intellectual property. IBM is also still involved in true research activities
that are conducted by IBM Research, which is based in eight research sites
worldwide.

IBM seeks research and development collaborations in order to cope
with changes in research areas, such as nanotechnology; and to meet busi-
ness requirements that have changed due to an increased focus on service
innovations and a stronger industry focus. Within research and develop-
ment collaborations, IBM applies its intellectual property as a basis for
technology transfers and eventual licensing revenues. Key learnings from
IBM are:

e Innovation is one of IBM’s key interests;

e New ways to push innovation so that it responds to customers’ needs are
being developed constantly;

e Extensive investment in innovative culture and maintenance of appro-
priate processes to ensure the best leverage of created intellectual prop-
erty;

e Collaboration (internal and external, commercial and non-commercial)
and technology transfer are crucial to /BM’s innovation culture.
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4.3 SAP

SAP was founded in 1972 by five former /BM systems engineers. SAP is
the world’s leading provider of business software solutions. Today, more
than 28,200 customers in over 120 countries run more than 96,400 installa-
tions of SAP® software — from distinct solutions addressing the needs of
small and midsize enterprises to suite solutions for global organizations.

SAP’s growth is based on the development of business software solu-
tions that are designed to meet the demands of companies of all sizes —
from small and mid-sized businesses to global enterprises. Their first
product was R/I in 1972, followed by R/2 and R/3 introduced in 1979 and
1992 respectively. In 2003/2004, SAP brought the business solutions fam-
ily mySAP Business Suite and SAP NetWeaver® to the market. mySAP™
Business Suite is a complete package of open enterprise solutions which
links up all people, information, and processes and thus increases the ef-
fectiveness of business relationships. It is based on the SAP NetWeaver
technology platform and can be seamlessly integrated with practically
every SAP and non-SAP solution. SAP NetWeaver is an open integration
and application platform that reduces complexity and total cost of owner-
ship, while empowering business change and innovation.

SAP industry solutions support the unique business processes of more
than 25 industry segments, including high tech, retail, public sector and fi-
nancial services.

Furthermore, SAP strives to strengthen its position as a technological
think-tank. SAP Ventures invests in emerging companies that are develop-
ing and advancing exciting new technologies. The goal of SAP Ventures is
to grow businesses that create shareholder value for everyone involved.

The main purpose of SAP Labs is to discover and understand new tech-

nology trends around the world. The focus is on short-term innovation pro-
jects that are closely aligned with current SAP products and customer re-
quirements.
SAP’s corporate research organization, SAP Research, prepares the
groundwork for future growth by acting as SAP’s information technology
trend scout. The group focuses on identifying emerging information tech-
nology trends, researching and prototyping in strategically important SAP
business areas, as well as leveraging entrepreneurial inventive talent.

Headquartered in Walldorf, Germany, SAP is listed on several stock ex-
changes, including the Frankfurt Stock Exchange and the New York Stock
Exchange, under the symbol “SAP”.

For the fiscal year ended December 2004, SAP’s revenues totaled 7.5
billion euros with a net income of 1.3 billion euros. The company’s reve-
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nues are derived from four distinct sources: software, maintenance, con-
sulting and training.

4.3.1 Research and Innovation

SAP maintains a corporate research group, called SAP Research. SAP Re-
search is headquartered in Walldorf, Germany. SAP Research’s mission is
to prepare the groundwork for future growth by acting as SAP’s informa-
tion technology trend scout. The group focuses on identifying emerging in-
formation technology trends, researching and prototyping in strategically
important SAP business areas, as well as leveraging entrepreneurial inven-
tive talent.

Its two key groups are SAP Research Centers & Campus-based Engi-
neering Centers and SAP Inspire; each with a dedicated focus (Fig. 18).
SAP Inspire is the corporate venturing unit with an innovation and project
focus from six months to two years. SAP Research carries out applied re-
search with an innovation and project focus of up to three or even five
years. Each department is assisted by dedicated support functions, such as
Research Business Development and Research Operations. Internally,
these groups seek a research transfer engagement with the business units.

SAP RESEARCH

SAP RESEARCH

SAP INSPIRE

*Seeks for entrepreneurial
talent within SAP

e |dentifies growth
opportunities which are in
line with SAP‘s overall vision
and strategy, but beyond the
existing portfolio

Near-term focus
(~18 months)

Source: SAP Research (2005)

Fig. 18. Structure of SAP Research

SRCs & CECs

*Observes IT trends

*Determines business value
of new technologies

e Introduces new technology
and concepts for future
solutions that will be of
strategic importance for SAP
and its customers

Long-term focus
(~3-5 years)
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Externally, they aim for innovation collaboration as trusted innovators,
with governmental organizations and in partner alliances as well as
through customer engagement in the industry sectors. Communication,
media and event activities round up the picture. Research Operations
comprises the functions Finance, Legal and a Project Management Office.

The vision of SAP Research is to always be a world-class knowledge
and thought leadership partner to SAP, and its customers and partners.
SAP Research executes its research either on its own, or as is often the
case, in collaborative research projects with academia, potential technol-
ogy partners or potential customers. These kinds of research projects are
often partly publicly-funded.

SAP Inspire. Throughout its history, SAP has renewed itself and success-
fully created innovative business in new areas. With the Inspire initiative
SAP recognizes that a major part of its renewal process takes place within
the minds of its employees. They require the right environment and sup-
port to successfully turn creative ideas into winning business.

The corporate research group of SAP includes the internal venturing
group SAP Inspire which brings all this together — innovation, the entre-
preneur’s passion and SAP.

It is dedicated to seeking entrepreneurial talent within SAP and looking
for growth opportunities. These opportunities must be in line with SAP’s
overall vision and strategy, but beyond the existing portfolio. The corpo-
rate venturing group manages the full innovation process from idea gen-
eration to commercialization and incorporation into businesses.

SAP Inspire contributes to SAP’s long-term growth and leadership
through business and technical innovation. The venture business process is
based on four process steps:

o Idea gathering & evaluation;
e Prototype building;
e Transition.

Idea Gathering & Evaluation: 1deas that fit into the SAP vision are col-
lected continuously from internal sources using tools such as:

e An intranet-based capturing solution for ideas;
e SAP Inspire think-tank sessions;
e Special initiatives such as idea contests (NextGeneration@SAP).

Furthermore, SAP Inspire systematically scans emerging trends. The
knowledge gained from these two perspectives identifies potential new
business ideas that might result in successful Inspire projects.
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Once an idea has been submitted, the SAP Inspire team begins with the
idea evaluation by gathering additional information, and collaborating with
experts. The SAP Inspire reviewer tries to find answers for questions such
as innovation substance, existence of similar solutions within the SAP
product portfolio, potential technical feasibility, and strategic fit with SAP
core business, high-level market potential, competitive situation and ca-
pacity for execution. Based on these questions, SAP Inspire decides to pur-
sue the due diligence process by building a business case which aims to
justify the investment.

Prototype Building: The business case describes problem and background,
solution, innovation degree, strategic fit, project planning and estimation,
benefits and go-to-market.

Only the most promising ideas are developed further in the SAP Inspire
incubator, which offers necessary development resources to build proto-
types as the basis for further product development.

Furthermore, SAP Inspire helps with access to SAP’s support system,
e.g. legal, communications, and human resources. This uniquely combines
the best practices of internal corporate venturing and venture capital activ-
ity.

In comparison with other research projects, however, the Inspire pro-
jects have a much shorter project time scope for prototype building, i.e.
only nine to twelve months duration. The business lines get actively in-
volved and can expect results for their business and product development
process.

Transition: The Inspire team provides proactive support to successfully re-
integrate the idea prototypes into the organization and optional to pilot cus-
tomers. This transition phase normally requires three to six months. As a
basic outcome, SAP seeks to either merge the Inspire results into existing
business units or creating new ones.

SAP Research Centers (SRCs) and SAP Research Campus-based En-
gineering Centers (CECs). The SRCs and CECs are corporate technology
research locations that support SAP’s long-term strategy of establishing
SAP as a leader in the area of innovative and breakthrough information
technology. They monitor current and upcoming information and technol-
ogy trends. They determine the business value of new technologies for
SAP and introduce new technology and concepts for future solutions that
will be of strategic importance to SAP and its customers.

The SAP Research location strategy follows two approaches: either the
research team is hosted by an SAP subsidiary (SAP Research Center/
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Group) or SAP Research founds a Campus-based Engineering Center
(CEC) in close vicinity to a university. Existing research locations are:

Karlsruhe (CEC), Germany;
Darmstadt (CEC), Germany;
Dresden (CEC), Germany;
Belfast (CEC), UK;

Sophia Antipolis (SRC), France;
Montréal (SRC), Canada;

Palo Alto (SRC), USA;

Pretoria (CEC), South Africa;
Brisbane (CEC), Australia.

The research branch has identified long-term research programs with a
focus on technologies, platforms and business solutions. They act — if nec-
essary — on trend-driven information technology or market changes.

Research programs: SAP Research runs various research programs con-
ducted by global teams across the various research locations (Table 10).
The research programs establish a vision for how to address the challenges
of an area of strategic interest for SAP. The program provides guidance for
individual researchers on the one hand and for research projects or propos-
als for implementing the vision as part of the project charter and avoiding
duplication of effort on the other. Furthermore they help to challenge indi-
vidual research contributions such as invention disclosures, while also set-
ting up doctoral theses and internships within the different projects to pro-
vide synergies between the stakeholders involved.
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Table 10. Research programs of SAP

Research Programs

Vision

Focus Topics

Smart Items Research

Security & Trust

Knowledge People In-
teraction

Software Engineering
& Architectures

Business Process Man-
agement & Semantic
Interoperability

Enabling the real-time en-
terprise by bridging the gap
between the real and the
digital world

Provision of user-centric
security solutions for dy-
namic, collaborative and
adaptive inter-enterprise
business scenarios

Integrated knowledge-
intensive collaborative
working environments

Computer assisted engi-
neering practices for SAP’s
standard development proc-
esses

Highly configurable proc-
ess-oriented applications
and semantically enriched
service-oriented composi-
tion of applications

AUTO-ID, sensor nets and em-
bedded systems technologies

Distributed hierarchical Auto-ID
infrastructure

Authorization and trust manage-
ment

Secure services and composition
Security engineering

E-learning and knowledge man-
agement technologies

Knowledge integration and inno-
vation

Smart human computer interac-
tion

Model-driven software devel-
opment

Software quality and non-
functional aspects

Software architecture for virtual-
ization

Collaborative business processes
between enterprises

Model-driven architectures and
engineering

Semantic Web services; SoA

Interoperability of applications
and enterprises
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4.3.2 Managing R&D Collaborations

The research process. SAP Research is closely following the technology
market and academic trends in order to identify those of strategic relevance
for SAP within the next three to five years to be prepared when the market
is ready and the customers request it.

The applied research process of SAP Research is rather a classical stage
gate process but a lively process with manifold interaction between the
various research phases, the overall SAP product innovation lifecycle as
well as with the necessary feedback loops within the engagement with the
product groups. The main focus is on new technology concepts and their
potential integration into the SAP software environment (Fig. 19):

Identification Evaluation Applied "’!‘!"‘e.‘ WL 2T
Reseach Verification Management
. SAP Due Customer Hand
SIEEiE Compliance Diligence g Pilot Over

Research Management

Source: SAP Research (2005)

Fig. 19. Research process at SAP Research

1. Identification: Screening of technology and research dialog with the
research community will lead to the identification of opportunities that will
be expanded by a research outline.

2. Evaluation: The research outlines are then validated with the state-of-
the-art, technology providers and their prototypes and academia as well as
initial investigations into the business relevance. A research proposal is
written to enable the start of a collaborative research project, white papers
or conference papers are being submitted for further dialog with the scien-
tific and the real world.

3. Applied Research: This stage can mark the start of the collaborative
research project and may include the preparation of an initial feasibility
study, anticipated usage cases, business scenarios and technical concepts,
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for example technology evaluation studies, technology due diligence stud-
ies, research concepts, guides, recommendations, good practices and
methodologies. Moving on with the project, demonstrators and prototypes
will be built to show the technical feasibility, or e.g. the ease of use or the
novelty of the concept.

4. Market Verification: The prototype will be taken out of the lab into
real life environment; customer-specific requirements will be applied to
the prototypes or demonstrators. A trial or research pilot will evaluate the
business potential and may result in a customer requirement study.

5. Transfer Management: Throughout the research process transfer is
driven by Research Business Development communicating and engaging
with the SAP internal development or solution management teams. White-
papers, technical concepts, forums or workshops facilitate the know-how
transfer and/or technology decision processes. When the product decision
has been made a dedicated transfer project, based on terms of engagement,
is being carried out.

SAP Research executes its research either on its own, or, which is more
often the case, within collaborative research projects with academia, poten-
tial technology partners or potential customers. These kinds of research
projects are often partly publicly-funded.

Collaborative research activities. Partnering has traditionally played an
important role for SAP. The company works together with numerous part-
ners on various engagement levels.

To build further on this, the Research Business Development team mod-
erates collaboration with partners from industry and academia as well as
other research organizations. It also drives the generation of joint research
roadmaps with partners of strategic interest to SAP Research. Typical
characteristics of collaborative research projects are: duration of two to
three years; competency augmentation through diverse consortia; risk shar-
ing through cost sharing and joint applications for partly governmental
funding.

A research partner network is important because it speeds up the value
of the innovation process and monitors the competitiveness of SAP’s re-
search focus. Before a collaborative project starts, SAP Research assesses
potential partners. Sometimes, competing partners come together and dis-
cuss these issues in a steering committee, striving to manage the co-
opetive situation for the benefit of joint research.

The total number of partners has consistently doubled during the last
few years, to reach about 200 collaboration partners in 2004 (Fig. 20).
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Fig. 20. Evolution of the SAP research network (amount of research partners)

The main collaboration partners for SAP Research are:

e Academia;
e Technology partners;
o Customers.

Academia. Academic partners are mainly involved in joint innovation
sourcing projects and provide the basic research within the collaborative
projects. The goal is to make SAP Research a strong partner for collabora-
tive research and to manage the development of the research partner net-
work: public calls for proposals are introduced, opportunities are identi-
fied, the proposal process is facilitated and reviewers are provided.

SAP Research maintains research agreements with leading universities
worldwide.

Technology partners. Strategic research alliance partners help to align re-
search roadmaps and prepare future product synergies. SAP Research ap-
plies joint technology validation projects with strong use cases. Strategic
research collaboration includes well known SAP Alliance partners but also
technology providers that are new to the SAP community.

Customers. Existing and potential SAP customers act both as pilot project
partners as well as a target for innovation marketing. Facilitated by Re-
search Business Development SAP Research demonstrates thought leader-
ship to the SAP community and invites them to join in future research to be
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prepared for upcoming technology potential and to by themselves be per-
ceived as thought leaders.

4.3.3 Managing Intellectual Property

Twenty-five years came and went before the German software giant SAP
established its own patent division in 1998. During its globalization proc-
ess, SAP experienced stronger competitiveness, with patents playing an in-
creasingly important role. This was mostly due to stronger activities in the
US market, where the company became aware of its risk exposure result-
ing from conflicts with third party intellectual property. Furthermore, the
patent situation in the United States also made it necessary for SAP to pro-
tect its own software (FAZ 2001).

Hence, SAP has recently undertaken the usual practice in US industry —
to generate its own patents so that it has a trade currency if competitors sue
for infringements of theirs. Today, SAP takes numerous measures to pro-
tect its intellectual property. These include written notification of copy-
right infringements, registration of patents, trademarks, and other marks.
This also entails the conclusion of licensing and confidentiality agree-
ments, and the installation of technical precautions against infringement.

IP risks in the US software market: A small company called Patriot Systems,
claimed to have written to 155 IT companies as part of its patent infringement
fight against PC vendors. The firm sent letters warning of potential infringe-
ment of its US Patent number 5,809,336. Patriot did not provide company
names in its announcement, but it is widely expected that nearly every large IT
company received a letter. The small IT firm asserted it contacted the world’s
largest electronics firms in the semiconductor, communication equipment,
computer hardware, electronic instruments, computer peripherals, scientific and
technical instruments, computer storage, computer networks and office equip-
ment business segments. Patriot said microprocessors operating at speeds
above 110 to 120 MHz are in violation of portions of its patent portfolio. From
the time its patents were issued, Patriot estimates that more than 150 billion US
dollars worth of microprocessors have made use of its technology. It has given
no indication as to what compensation it is seeking for a license.'®

10 Source: SAP Info / Edittech International (05.05.2004).
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Strategy. Today, SAP is confronted with the following situation:

e Offers for patent cross license agreements are received;
e Critical reflection of own patent portfolio;
e Decisions are made early enough with respect to time requirements.

SAP therefore follows the main strategy of growing a large and valuable
patent portfolio. An important action that reduces the risk of patent con-
flicts is reaching patent cross license agreements with major competitors.
As such, SAP has not to have significant conflicts with other parties’ pat-
ents yet.

As a comparison, competitor Microsoft is estimated to file 2,000 to
3,000 patent applications each year. However, with the current application
procedure before the United States Patent and Trademark Office, it takes
about five years for software applications to be issued.

Patent protection, however, is not always considered to be the best solu-
tion, especially in cases of hidden functions inside SAP products. An in-
fringement would be very difficult to pinpoint, let alone to prove. Hence,
secrecy is sometimes considered to be the far better alternative. While cod-
ing or algorithms are generally not patented either, strategic issues are filed
with a very broad protective range in different countries in order to secure
a competitive advantage over several years. Due to its high impact lever-
age, it would therefore be desirable to file software-related patents there-
fore mostly for user-computer interfaces (interaction).

Patent cross licensing agreement SAP — Microsoft: In 2004 SAP and Micro-
soft entered into a patent cross-licensing agreement to provide a better envi-
ronment for joint technical collaboration and solutions development.

During discussions with Microsoft regarding the joint development partner-
ship for Web services, SAP confirmed that Microsoft had approached it in 2003
about a potential merger. The preliminary talks stalled, with no plans for their
resumption. However, the two parties entered into a joint development partner-
ship for Web services and a patent cross license agreement. The joint road map
detailing both technology deliverables and business engagement is designed to
deliver significant business value to customers, and enable the extension and
connection of SAP deployments using SAP NetWeaver and Microsoft. NET.!!

Portfolio management. SAP focuses its patent portfolio on main markets.
All of the patent applications are filed in the US. One half are then selected
to be filed in Europe, with about 10% in Australia, Canada, China, and Ja-
pan.

T Source: SAP Press (07.06.2004, 12.05.2004).
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SAP has been striving for a greater number of patent applications. In
2002, SAP filed 350 patent applications, followed by 750 in 2003. Due to
the late start of its patent activities, SAP has issued 49 patents in the US so
far (Fig. 21).
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Source: SAP IP Group as available through public patent databases (2005)

Fig. 21. The birth of SAP patent portfolio (yearly filed patent applications)

The direct effect of the SAP patent portfolio on the software market is
still unclear. For example, various small and medium software enterprises
with no more than 50 employees regularly adapt to SAP software and re-
program certain functions that have proven to be successful. By repro-
gramming they avoid conflict with copyright laws.

The temporal distance between SAP original modules and repro-
grammed versions currently ranges between two to three years. A patent
protection with a maximum of 20 years, however, would severely disrupt
the current equilibrium. But in general, most small and medium software
enterprises still doubt that an investment in the protection of intellectual
property would pay off, nor do they monitor the intellectual property of
others. So the passive power of SAP’s patent portfolio likely has a signifi-
cant influence in this industry segment.

Organization. Intellectual property management has increased in impor-
tance for SAP over the past ten years. While SAP started with only two
patent attorneys, today the intellectual property office employs numerous
people. The Global Intellectual Property Department is situated in the
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Fig. 22. Global Intellectual Property Department as part of the CEO’s Office'?

United States, in Palo Alto, California. The United States department
houses about six US patent attorneys supported by three paralegals, while
the German headquarters in Walldorf has eleven patent professionals and
six paralegals.

The Global Intellectual Property Department reports directly to the
head of the board of directors of SAP and is legally separate from the legal
department, yet there is strong cooperation between the two entities
(Fig. 22)."2

Each patent professional has dedicated internal customers, whether it is
a certain lab site, unit or location. There is specialization in various fields,
e.g. one patent officer in the US specializes in risk management in patent
conflicts. Other fields of competence include:

Administration;
Contracts;

European law;
Remuneration;
Searching;

Standard committees.

Processes. The global intellectual property department manages the intel-
lectual property budget and takes necessary decisions. The idea-to-
invention process at SAP is kept on a simple level:

12" In 2005, the SAP organization has been restructured with an organizational model fol-

lowing the value chain.
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Idea;

Invention;

Search procedure;
Prosecution.

SAP uses a software and intranet-based portal to gather invention disclo-
sures. The global patent department becomes involved, as soon an inven-
tion disclosure is internally published. The anticipated economic value of
the invention is estimated by the inventor and is approved by the supervi-
sor and the patent department.

The search for state-of-the-art is carried out by the patent department
with the help of the inventors. A substantial portion of the reported inven-
tions are filtered out in this process step, reflecting high standards.

Drafting, filing and prosecution of the patent applications is largely out-
sourced to private practice law firms. While in the US branch of the
Global Intellectual Property Department all inventions are prosecuted ex-
ternally, the German branch does some internally.

Cultural aspects. SAP actively lobbies its experts to divulge the number
of inventions being disclosed. There is a first monetary award given for
each invention disclosure being filed as a patent application and also a
second monetary award given for the issuance of a patent. In countries
such as Germany, where invention remuneration is required by law, these
awards are accounted against the legally necessary payments.

The corporate research department, SAP Research, has even established
an average invention deliverable value for its research teams. It demands a
certain delivery target concerning invention disclosures per research group
per year. In general, SAP Research delivers a number of inventions that is
significantly above the overall SAP average per person.

4.3.4 Managing Intellectual Property in R&D Collaborations

Generally, SAP insists on its own standard agreements for collaborative
projects. This is where it is decided whether intellectual property, in the
specific context, refers to patents, trade secrets, copyrights, brands (sel-
dom). Furthermore, they state that intellectual property belongs to the in-
ventor, while joint intellectual property will be shared.

However, this may vary depending on the interests of the partners. Gen-
erally, SAP tries to gain the ownership rights to the whole intellectual
property. This is often difficult to achieve, especially with large companies
looking to make their own stipulations. Here, factors such as company
size, relative power and the broader network surrounding the partner, will
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all have an influence on the collaborative agreement. In some cases, SAP
has even paid for the intellectual property rights when a close analysis in-
dicated good market potential.

Since SAP is an international company that often gets involved in cross-
national development projects, additional questions regarding intellectual
property typically come into play. For instance, the partners have to decide
which laws should be applied. It is common to choose the legal system of
the county where the larger or more committed partner is located. In any
case, the system that is more beneficial for the parties is most often the one
that is used. Jointly developed intellectual property is considered the main
source of disagreements. Where previously joint patenting was sometimes
used during transition phases or to access certain markets, today SAP gen-
erally avoids joint patent inventions with third parties.

Licensing agreements can take different forms. Occasionally, the part-
ners decide on a 50%-rule, which means the product and maintenance
revenues are shared. Licensing-in contracts only exist for software from
third parties integrated in SAP’s own products. Furthermore, patent protec-
tion is not always considered to be the best solution, such as in cases of
hidden functions inside SAP products.

General rules for collaborating. A typical SAP collaboration project dis-
tinguishes temporally between created knowledge and the related intellec-
tual property of each of the partners. There is the knowledge and intellec-
tual property that is created during the collaboration phase, and pre-
existing knowledge and related intellectual property that was owned by the
parties before joining the collaboration. For SAP, it is important to keep its
pre-existing intellectual property and knowledge exclusive, where it relates
to their standard products, e.g. SAP NetWeaver. Collaboration partners or
other parties are generally denied rights of access to these products and
tools. On the other hand, SAP does provide the preexisting knowledge of
the open interfaces, which are necessary to access their standard tools and
products. These are oftentimes published via a special internet address
(http://ifr.sap.com/).

CoBIs case. This project aims to improve smart items peer-to-peer com-
munication for transport pallets, including a search for new business mod-
els. Project duration is two and a half years, stretching from August 2004
to February 2007.

R&D: The technical areas were easily divided between the partners. Only
HardwareCorp is focusing more on software. The project outcomes will
be very conceptual, meaning that it might take four to five years for com-
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mercialization. Success will be based on whether results can be used by
project partners (Table 11).

Intellectual Property Management: Each partner keeps the intellectual
property created by its team. Therefore, intellectual property created by
SAP remains exclusively with SAP. In this situation, partners try to avoid
joint inventions (case-by-case basis).

A general research agreement with the University I, states that inven-
tions will be transferred to SAP.

Before starting with the project, the preexisting know-how is evaluated
and distinguished between inclusion and exclusion items as part of the col-
laboration contract. SAP’s philosophy is to exclude their standard products.
As interfaces are made public, they can be included into and improved
within the collaboration.

Table 11. Research partners of the EU funded project CoBlIs

CoBIs Partners Country Function

SAP* Germany Software

HardwareCorp Austria Technology (hardware)
NetCorp I The Netherlands Hardware/network/SME
TransportCorp United Kingdom End user/application
University | Germany Research network
University II United Kingdom Research network
University 111 Netherlands Research network

* Collaboration co-ordinator

Consensus case. This project focused on mobile web applications. It
aimed to create application software that would be independent of the end
device, and it would simplify the interface with the end device, e.g. mobile
phones from various manufacturers. The EU-funded project started in
April 2002 and ended in March 2004.

R&D: The project partners were chosen on the basis of trust, along with
technical and market experience. (Table 12, p. 91):

e MobileCorp was chosen as a producer of mobile end devices to repre-
sent the device market. These partners possessed large market share, EU
nationality, strong EU project experience, membership of the E3C stan-
dardization committee, and turned out to be very active and collabora-
tive partners.

e TechnologyCorp was chosen as a partner for infrastructure and service
area for providing and distributing information. This partner was also a
member in the E3C standardization committee, was seen as close to de-
velopment but not as a competitor. TechnologyCorp also provided
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strong human resources, including good research management and the
ability to play the role of an active collaboration partner.

e As project coordinator, SAP Research provided the environment for
software development and worked on the business cases for the visuali-
zation of data on end-devices.

e Validation of pilot projects was provided by a system integrator. Test-
Corp was chosen to perform the independent testing on SAP software-
based applications for various end devices.

e Usability experts needed to be independent, e.g. a research institute such
as ExpertCorp in Austria to develop test cases with pilot users for mo-
bile devices.

e Support for voice-based applications like VoiceXML, e.g. CommCorp in
Belgium.

Competitors were not chosen; also no third German enterprise due to an
otherwise uneven distribution of European countries.

The work packages were divided between the partners. Work packages
were completed together, e.g. problem definition and analysis, first con-
struction of solution and architectural design. The implementation and in-
tegration of the results in the work and product environments would be
carried out separately by each of the partners.

Intellectual Property Management: Various inventions were filed as SAP
patent applications. The specific results for each of the collaboration part-
ners were:

e SAP Research is currently working on an internal transfer of the project
results into the business lines.

e TechnologyCorp has placed the applications on its servers.

e MobileCorp has not pursued the issue since it wants to refocus on its
customer base of end consumers.

e TestCorp has tried to use the results with its customers, which involves
the open source modules but no intellectual property of SAP.

The project was considered to be a success. Overall solutions could be
retrieved, standardization was brought forward, and the application devel-
opment costs were reduced (two test applications). Also, the interface
software component for the servers was published as open software mod-
ules in order to speed up distribution and provide accessibility for further
evaluation. Furthermore, the results, including the problem description and
solution areas, were presented to the W3C standardization committee.
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Table 12. Research partners of the EU funded project Consensus

Consensus Partners Country Function

SAP* Germany Software

ExpertCorp Austria Usability expert
TestCorp Finland System integrator/ testing
TechnologyCorp Germany Technology

CommCorp Belgium Voice applications
MobileCorp Scandinavia End user/ applications

* Collaboration co-ordinator

Mosquito case. Mosquito is a follow-up project partly funded by the 6"
EU framework program within the SAP research program Security and
Trust, which is based on the results of the former 5" EU project Witness.
SAP Research filed about four patent applications on the basis of the for-
mer project. For the new project Mosquito, the partner selection was based
on criteria as follows:

e Former active collaboration partners were reselected;

e Formerly passive, inactive or unfit collaboration partners were not se-
lected again;

e Each selected former partner brought in its own results from former pro-
jects, which form pre-existing knowledge that could be used by all part-
ners;

e New partners replaced the updated work packages of the de-selected
partners.

Table 13. Research partners of the EU funded project Mosquito

Mosquito Partners Country Function

SAP* Germany Software
ChipcardCorp I Germany Chip cards
ChipcardCorp II France Chip cards
SoftwareCorp Germany Software
ResearchCorp France Research

NetCorp II Finland Networks
TelecomCorp The Netherlands Telecommunication
ConsultCorp Germany Consulting

* Collaboration co-ordinator

MobileCorp case. In 2000, the first initiative for a bilateral collaboration
between SAP Research and MobileCorp was undertaken. MobileCorp was
contacted in the USA via an external SAP Research consultant based in
Palo Alto, California. With this partnership, SAP Research wants to build
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an interface from SAP to MobileCorp devices by creating a development
infrastructure for Wireless Application Protocol (W AP) enabled enterprise
software solutions. The goal is to provide easy “data on the fly” deploy-
ment of handheld WAP enabled devices, with the SAP enterprise software
mySAP.com Mobile Workplace. Customers and partners of SAP would
benefit from being able to develop mini-applications (MiniApps) that can
be deployed on mobile devices. Companies can tailor MiniApps for inter-
net economy workers who rarely stay in their office and rely on mobile
phones and handheld devices to accomplish their work.

SAP approached MobileCorp because the mobile company’s WAP
server is the most widely used WAP server technology. Interfacing this
widely accepted server technology with SAP’s enterprise solutions, enables
users to access and update enterprise information online from a WAP en-
abled mobile device. Customers get flexible access to critical inter-
enterprise data and applications, enabling them to conduct business activi-
ties from virtually any location. In addition, they can take advantage of
internet-enabled mobile computing capabilities and wireless information
management as quickly and productively as possible. Further reasons why
SAP chose MobileCorp:

e SAP wants to grow with the help of partners, especially in the US mar-
ket;

e MobileCorp is a large customer of SAP;

e MobileCorp would serve as a pilot to test the systems, which would be a
significant advantage.

Advantages for MobileCorp from this partnership include:

e Opportunity for MobileCorp to sell more devices;

e MobileCorp can create its own distributable middleware;

e The interface between SAP and MobileCorp, i.e. Application Program
Interface (API) might be certifiable but would stay non-exclusive and
open to users, so customers could still create their own interface connec-
tions to personalize their systems.

In 2000, the field of mobile computing was very tangible, but moved
quickly toward Radio Frequency Identification Device Technology
(RFID). It took some time for both companies to individually develop
competences in this field. Today, SAP has an RFID architecture with
strong potential.

Intellectual Property Management: The parties do not grant any intellec-
tual property rights to each other, e.g. know-how and patents.
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Notably, the pre-existing knowledge of both parties’ hardware, software
solutions, and interfaces will remain exclusive. However, strictly for the
purpose of the project, the partners provided each other with a limited,
non-exclusive license to remotely access the hardware and software solu-
tions of the other party.

As the existing knowledge is developed by the parties during the col-
laboration, a concept design is to be provided. It describes the functional
specifications of the respective party’s interface, which is necessary for the
linkage between the two interfaces.

Both parties accepted that any unexpected knowledge, e.g. independ-
ently developed software that may not be based on confidential informa-
tion, might end up competing with the hardware and software solutions of
the other party.

Summary SAP. The inter-enterprise software giant SAP can look back on
a long period of growth since its founding in the early 70s. During the late
90s, the patent situation in the US compelled SAP to start protecting its
software with patents.

SAP conducts its research activities via the corporate group SAP Re-
search that relies on various research and campus-based engineering cen-
ters around the globe to source first-class research resources and to keep
their interdisciplinary research program going. Key learnings from SAP
are:

e SAP maintains a large research partner network with about 200 collabo-
ration partners;

e The collaborative research outcomes therefore emerge from the entire
SAP ecosystem, and not from single players;

o Intellectual property management plays an important role in these R&D
collaborations — SAP seeks single ownership and only rarely undertakes
joint patenting.
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4.4 Swisscom

Swisscom is the country’s prime source and incumbent provider of tele-
communications services in Switzerland. Although Swisscom and its pre-
decessor, Telecom PTT, have had a monopoly for several decades, they
have always showed willingness to and have been proved capable of pro-
viding one of the most modern telecommunications networks of the world.

Even the German-Swiss language has been influenced by Swisscom’s
marketing strategists calling a mobile phone as Natel, an abbreviation of
“Nationales Autotelefon”, which means national car phone. This has not
only become a commonly used expression for car phones, but for all kinds
of mobile phones in Switzerland, regardless of whether the phone is oper-
ated by Swisscom or by a competitor.

In 2004, the Swisscom achieved a turnover of 10.1 billion Swiss francs
and a net income of 1.6 billion Swiss francs, with about 15,500 FTE posi-
tions. The company offers all products and services for mobile, fixed and
internet protocol-based voice and data communication, to date mainly in
Switzerland but also increasingly across the border.

Swisscom’s innovation power has always been one of the company’s
strengths. Even the entirely state-owned predecessor of Swisscom, Tele-
com PTT, always guaranteed its mobile customers the most advanced
worldwide roaming network available at that time. Illustrative of Swiss-
com’s innovation power is the recently presented mobile network solution
for internet access. The patented Mobile Unlimited technology is designed
to allow customers to experience uninterrupted broadband connectivity
while on the move. Being the first of its kind, Mobile Unlimited automati-
cally switches between networks in order to ensure the best possible con-
nectivity in respect of time and place, while supporting GPRS, UMTS and
WLAN.

When founded, the Swisscom was made up of a portfolio of connected
entities of which the most important are Swisscom Fixnet and Swisscom
Mobile. Swisscom Fixnet, a 100% affiliate of the Swisscom, operates the
network infrastructure and sells communication and network services to
both private and institutional clients. In 2004, Swisscom Fixnet generated a
net revenue of 5.7 billion Swiss francs and therewith accounts for slightly
more than half of the group’s revenue. Swisscom Mobile’s ownership is
divided between Swisscom (75%) and Vodafone (25%), and the company
is the group’s mobile services provider. Swisscom Mobile was the second
largest group company in 2004, with a net revenue of 4.4 billion Swiss
francs.
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Traditionally, most of the company’s revenues are generated in Switzer-
land, which is also its primary business focus. With the liberalization of
the European telecommunications markets, Swisscom aims to gain a mar-
ket share in different markets abroad. Market-entries in Austria and Ger-
many were Swisscom’s first initiatives, but due to political and business
reasons they were abandoned. A fully owned WLAN provider called Eu-
rospot, which has been set up in ten European countries, is the rather prof-
itable initiative that followed.

4.4.1 Research and Innovation

Swisscom Innovations is Swisscom’s entity that does research activities for
the whole group. It is part of the headquarters and operates both autono-
mously as well as by mandate of one of the group companies. Individual
group companies, like Swisscom Mobile and Swisscom Fixnet, are also en-
gaged in innovation management.

Swisscom Innovations with its headquarter in Bern, employs about 170
people in three offices worldwide of whom 160 are found at the headquar-
ters and the rest in Zurich and San Francisco. Most of the work is done at
the innovation center in Bern. The satellite station in San Francisco was es-
tablished to monitor technological progress in this progressive geographi-
cal area. In 2004, Swisscom Innovations’ revenue represented 0.4% of the
group revenues, and amounted to about 40 million Swiss francs in total.

At Swisscom Innovations, the criteria for innovative power and innova-
tions are customer orientation and the usability of the resulting products.
To ensure that this is achieved, the company’s workforce is a mixture of
various academic backgrounds. The recently established usability labora-
tory is also an example of the importance of usability.

The focus of the research activities at Swisscom is limited to applied re-
search. Swisscom uses academic institutions’ results and buys in techno-
logical solutions if necessary, but rarely enters into partnerships or out-
sources research activities regarding potential basic research.

The role of Swisscom Innovations has two focus areas (Table 14):

1. Looking for disruptions;
2. Permanent observation of the market.

1. Looking for disruptions: Disruptive technologies can appear in every
field of business and have the potential to drive an otherwise competitive
company out of business overnight. The history of the Swiss watch-
making industry is a good example. Worldwide, Swiss watches were dis-
tinguished for their high quality and perfect finishing, as the entire industry
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had been optimizing the technology in use for centuries. With the arrival of
quartz watch technology, the profitability of the conventional industry was
endangered almost overnight. As the example shows, disruptive technolo-
gies may lead to a complete redefinition of the business environment even
in traditionally slow-paced industries — even more so in the short-cycled,
highly technology-dominated telecommunications industry in which
Swisscom operates.

Disruptive technologies therefore form a permanent threat for Swiss-
coms’ operations. Consequently, one of Swisscom Innovations’ primary
tasks is the permanent observation of technological developments and the
evaluation of new technologies with respect to their disruptive potential.
This task is critical for the vitality of the whole corporation, as both the bu-
siness cycles and investment requirements of the different businesses fields
in which Swisscom operates largely differ. Generally, the longer the busi-
ness cycle of a particular technology or product, the sooner top manage-
ment needs to be convinced to invest in the early innovation phases. There-
fore, one of Swisscom Innovation’s challenges is the collaboration with the
group’s top management.

2. Permanent observation of the market: Swisscom Innovations also per-
manently observes the markets in which Swisscom operates and delivers
detailed information about changes to the group companies.

Swisscom Innovation’s mission is the scanning, exploration and evalua-
tion of emerging technologies that enable Swisscom Innovations to build
sound knowledge of available technologies, which can then be submitted
to the group companies.

The three most common methods of knowledge transfer at Swisscom In-
novations are depicted in Fig. 23. Example (a) illustrates a remote activity.
The transferred knowledge is not of immediate importance, but future op-

Table 14. Activities and tasks of Swisscom Innovations

Activities Tasks

Innovation projects Feasibility studies, pre-business cases,
(core activity) demonstrators

Technology strategy consulting Concepts and overviews based on technol-
(core activity) ogy and market watch

Engineering Architectural support, development, techni-
(support activity) cal support

Innovation consulting Business models

(support activity)
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portunities are monitored. Case (b) refers to potential synergies between
the group companies, with the result that all possibly affected group com-
panies are involved in the information flow. Illustration (c) shows the cir-
cumstance in which Swisscom Innovations reports on an activity beyond
the company’s current strategy and points to possible new businesses. In
all cases, Swisscom Innovations pursues joint development and a side-by-
side working approach with the group companies involved.

Group Company 1 (a)

(b)
Group Company 2 > Opportunities

(c)

Group Company 3

Source: Swisscom Innovations (2005)

Fig. 23. Knowledge transfer within the Swisscom Group

Innovations at Swisscom usually follow a process that consists of six
steps:

Idea generation;
Definition phase;
Concept phase;
Prototype phase;
Development phase;
Rollout.

Swisscom Innovations is largely involved in all steps except for the roll-
out. Activities in the first four process steps are usually performed and led
by Swisscom Innovations. After the fourth step, the prototype phase, inno-
vations are handed over to the commissioning group company, which then
leads the development phase in which it, together with Swisscom Innova-
tions, further works out the innovation details. The rollout is then carried
out by the relevant group company.
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4.4.2 Managing R&D Collaborations

Swisscom Innovations’ collaborative research activities amount to about
5% of its overall budget. The company has a wide external network of col-
laboration partners which includes:

Academia;

Industrial partners;

Standards bodies;

European Union research programs;
Eurescom;

US Outpost (Silicon Valley).

Swisscom Innovation’s activities are organized through innovation pro-
grams. These innovation programs are made up of projects aimed at differ-
ent group companies in order to:

e Exploit synergies between related projects;
e Ensure a comprehensive thematic approach;
e Achieve leadership in selected technological areas.

To ensure a broadbased approach, each innovation program team con-
sists of members with different skill areas.

The design of the innovation programs varies to maximize the probabil-
ity of covering all areas relevant to future business. Besides these innova-
tion programs, there are two more initiative-types. To support the potential
of unconventional ideas, the out-of-the-box projects have been set up. On
the other side of the spectrum, INO Ventures have been created to make
mature ideas visible and ready for commercial use.

Research partnerships. The main reasons for Swisscom’s close contact
with academic partners are, on the one hand, because the company is
knowledge-driven. It is therefore interested in, e.g., the exploration of
emerging technologies, the performance of usability studies and the set-up
of pre-business cases. On the other hand, Swisscom has a recruiting interest
in order to ensure a future workforce. The University of St.Gallen, the Uni-
versity of Bern and the Hochschule fiir Technik Rapperswil are frequent
partners. The first two are recruiting targets; the latter is a partner in re-
search. Further research partners are CSEM and other academic partners
are, e.g. ETHZ and EPFL.

Industrial partnerships. These partnerships are focused on driving the
market introduction of new technologies and are normally established on a
project basis. Swisscom, for example, developed a Service Level Agree-
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ment Management (SLAM) with Whitestein Technologies, a former project
partner of Swisscom Innovations, The main goal of this collaboration was
“to define and implement a tool-set for enabling dynamic Quality of Ser-
vice (QoS)-based creation and deployment, allowing for consequent opti-
mization of network resources and increased benefit to the end-user by
means of an agent-based approach”:'?

e [implementation of a flexible recommendation system to establish adap-
tive SLAs;

e Creation of pro-active resources and SLA management, including pro-
active QoS monitoring;

e Dynamic and automated SLA re-configuration based on the current net-
work state.

This project lasted only four months and is being internally further pur-
sued by Whitestein Technologies. Another form of partnership was estab-
lished with a supplier of Swisscom. To support the ideal use of applied
software, a joint development program was set up with Virage, a US-based
provider of media communication and content management software.
Other industrial collaborations include companies such as Dartfish, a pro-
ducer of home video sports training programs, and PacketVideo, an
American mobile-media software provider.

Swisscom is not committed in standard bodies anymore, although the
company actively follows standards. The need for standards in the tele-
communications business is obvious: Communication between different
parties can only occur if there is a common basis of understanding, both
from a psychological as well as a technological perspective. From a busi-
ness point of view, standards limit companies’ differentiation potential, but
in essence, they allow markets to develop, shape and grow. Moreover,
standards are considered indispensable for different devices and protocols
to work together. Standardizations mostly do not affect the competition
space: in spite of the declared standardizations of certain properties, there
are always possibilities and omissions in the policies that guarantee a
worthwhile freedom to differentiate.

4.4.3 Managing Intellectual Property

In spite of being a rather new player in the intellectual property area,
Swisscom has already become aware of the potential benefits of active in-

13 Source: Whitestein Technologies, see also: http://www.whitestein.com/pages/

research/projects.html.
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tellectual property management. Patents and other forms of intellectual
property can, of course, be used in the traditional way as a legal instrument
or as a marketing instrument. Yet, it could also serve other purposes, like
generating revenues or the interchanging of rights with other companies
and competitors.

For a long time, Swisscom had not needed to deal with intellectual prop-
erty questions, due to its specific company and market history — being a
formerly state-owned company with a monopoly — which is also true for
Swisscoms’ competitors in the neighboring countries. As markets were
guaranteed by law and expansion, it was neither desired nor possible to
protect intellectual property. Only in 1994, when the market conditions
changed, there was a reduction in government protection and the entry bar-
riers were lowered, did Swisscom Mobile start its patenting activities to
prepare itself for the future. From that point onwards, the company has
used intellectual property to defend itself against possible intruders and
competitors. Defend oneself in the shared battleground is, however, only
part of the game. Due to the ongoing integration of technological commu-
nication devices, companies with different technological backgrounds have
to compete against one another while, simultaneously, the same compa-
nies’ customers force them to establish common standards for the sake of
technology usability.

In recent years, Swisscom’s traditional commercial model has been con-
tinuously weakened. This was again due to the liberalization of the market
and this has led to increasing value chain disintegration. The communica-
tion services value chain can be divided into three subcategories: services
access, network access and device access. Swisscom used to have a mo-
nopoly in all three categories. These days, other companies such as Nokia,
Siemens and Ericsson develop, manufacture and distribute communication
devices. Network access is provided by a multiplicity of providers. To-
gether with Eurospot, Swisscom forms only one party among many others
in the market. Swisscom’s leading domain is communication services, e.g.
voice, e-mail and internet, but it faces serious competition here as well. It
is therefore crucial to strengthen Swisscom’s market position in the already
diminished value chain. Intellectual property management and especially
patents contribute to the legal protection of Swisscom’s position in the
market.

Strategy. Swisscom’s intellectual property strategy can be partially derived
from its market position. As the biggest player in the Swiss telecommuni-
cations market, further expansion within the country’s borders is nearly
impossible. Only emerging technologies could allow new market entries
and this might broaden the scope of Swisscom’s business portfolio. Under-
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standably, Swisscom has a rather defensive posture as it tries to protect its
traditional market in all types of voice communication. Legal protection of
patents might help to avoid conflicts, and business relations with competi-
tors can be smoothened with the help of patents.

Patents can also contribute to the company’s overall financial perform-
ance, as they can form an additional source of income by generating reve-
nues via royalties or sales.

The development of the patent portfolio of Swisscom is depicted in
Fig. 24. Swisscom is looking for measurable criteria with which to objec-
tively measure the performance of their innovative power. The patent port-
folio, as one example, serves as a benchmark tool for innovation. More
importantly, recognizable innovation steps, each represented by patents,
may foster innovation in the company and nurture the will to enter external
collaborations.

A challenge for Swisscom is the alignment of the overall company strat-
egy and the intellectual property strategy. To date, Swisscom has created a
correlation between the group companies’ intellectual property strategy
and their product and marketing strategies. This correlation was achieved
through the group companies’ responsible intellectual property managers’
high degree of autonomy.

Organization, processes and cultural aspects. Swisscoms’ Chief Tech-
nology Olfficer (CTO), who is the head of Swisscom Innovations, coordi-
nates the intellectual property management activities between the group
companies. However, every group company is responsible for its own in-
tellectual property and for the tasks associated with it, such as patent
screening.

300

200

100 1

1995 1996 1997 1998 1999 2000 2001 2002 2003

Source: Swisscom Innovations (2005)

Fig. 24. Development of the patent portfolio of Swisscom (applications per year)
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Simultaneously, it is necessary to ensure that all the individual group
companies are in line with Swisscom’s strategy in respect of managing in-
tellectual property. This decentralized organizational approach is therefore
practiced as follows: Each group company nominates one person, situated
in the specific group company’s legal department, to be responsible for the
intellectual property management. This person is responsible for the evalu-
ation of newly acquired or developed intellectual property. Following its
evaluation, intellectual property is graded into different categories, and
handled in different ways. Depending on the evaluation of the matter at
hand, the best way is chosen. Patent filing, which is used to secure legal
protection, is one of the ways in which intellectual property can be han-
dled. Other treatments may involve publication, classification as trade se-
cret, or no action at all.

Within Swisscom, Swisscom Innovations is the main generator of intel-
lectual property. The question is whether and how intellectual property is
exploited in the organization. Swisscom Innovations files patents that are
mostly the result of developments on behalf of one of the group compa-
nies. The resulting intellectual property is transferred from Swiss-
com Innovations to the group where it will have the best chance of being
utilized. The ultimate responsibility for the allocation of patents to the
group companies lies with the CTO, who also leads the biannual patent
board meetings. This practice means that Swisscom Innovations, the main
developer of intellectual property, has a portfolio of 50-60 patents at its
disposal, while Swisscom Mobile now holds about 180 patents in its port-
folio.

Swisscom also screens patents of third parties — a task that is partly exe-
cuted by the group companies’ intellectual property managers and, to some
degree, outsourced to external patent attorneys. This approach allows the
company to keep track of recent developments and to oppose potentially
dangerous patent filings by other companies within the period of objection.
Swisscom Mobiles’ portfolio of monitored patent families has exceeded
1,000 and has led to an active opposition policy. So far, its experiences
with objections against patent filings by competitors have been surpris-
ingly good. The opposed parties mostly offer negotiations instead of react-
ing angrily. Some of these negotiations have even resulted in collaborative
activities.

It is again emphasized that innovation is of central importance to Swiss-
com with the result that the generation of intellectual property is constantly
gaining in importance over other targets. The company’s culture therefore
includes a proactive approach towards emerging technologies.
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Licensing. There is no explicit licensing strategy at Swisscom yet, due to
the intellectual property management’s emerging level of maturity. Never-
theless, the company is actively searching for and interested in licensing
relationships with other companies.

Although a first external licensing contract was recently signed with id-
Quantique, intellectual property rights in general do not seem very promis-
ing to the company from a financial perspective. This is due to Swisscom’s
relatively small patent portfolio and the fact that intellectual property has
only recently gained attention in this industry sector. Cross license agree-
ments, a common instrument in many other industries, e.g. the software
and semiconductors industries, are not yet common in the telecommunica-
tion services industry.

4.4.4 Managing Intellectual Property in R&D Collaborations

R&D collaborations are a fairly new experience for Swisscom in general
and for Swisscom Innovations particularly. R&D collaborations are not
very widespread in the telecommunications industry as yet, with the excep-
tion of multilateral EU R&D organizations such as Eurescom. Swisscom’s
primary focus is on market-oriented opportunities. Swisscom is therefore
open to all kinds of collaborations and actively seeks potential partners
with complementary knowledge. Most realized collaborations are based on
an asymmetric spread of information between the partners, which, if com-
bined, can lead to a new technology or application in a given product.
Swisscom’s experience illustrates that this can be achieved through a com-
bination of knowledge from otherwise totally separate fields of technol-
ogy.

At the moment, Swisscom’s collaboration approach is not driven by in-
tellectual property issues as these are still considered to be a side-product.
Nevertheless, their role cannot be neglected. Based on past experiences
and the will to yield results while keeping the danger of inefficient and in-
effective collaborations as small as possible, Swisscom Mobile has devel-
oped an informal pattern of pre-entering checks. This procedure allows the
company to quickly identify potentially fruitful fields of collaboration with
respect to both partners’ intellectual property.

Fig. 25 shows a four-step approach which describes the most important
criteria for the choice of collaboration partners from the intellectual prop-
erty manager’s perspective.

e Analyze potential partners’ patent portfolios: Scanning the partner’s
portfolio enables Swisscom to draw conclusions regarding the com-
pany’s research traditions and technology portfolio. Knowledge of the
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Culture Trust Personal relations Past experience

i i Enter
Define Identify
sgtac-:za:l partners’ complementary potential collaboration
patent portfolios patents / benefits of
patent families collaboration Dfop out

Source: Swisscom Mobile (2005)

Fig. 25. Selection procedure for collaboration partners at Swisscom Mobile

partner’s patent portfolio is of essential importance for the successful
generation of new intellectual property during collaboration.

e Definition of complementary intellectual property: One of the key moti-
vational factors for Swisscom’s collaborations is complementary know-
how. The combination of knowledge from otherwise different fields of
technology can lead to new marketable solutions. The potential of this
approach is best illustrated by the successful collaboration with
Atrua Technologies during which the combination of two radically dif-
ferent businesses led to a new product.'

e [dentification of potential benefits: The mere existence of complemen-
tary intellectual property cannot guarantee the success of any collabora-
tion. Therefore, the identification of potential benefits needs to be ex-
plored during the assessment of the collaboration possibilities. Possible
results need to be anticipated and checked against the background of
market conditions and marketability. Critical issues concerning the legal
distribution of resultant intellectual property have to be addressed and
agreed on during the set-up phase.

e FEntering the collaboration or dropping out: An overall assessment of
the opportunities and threats leads to a conclusion as to whether to col-
laborate or not. The final decision will also take into account other as-
pects such as the diffusion of Swisscom Mobile’s intellectual property to
the partnering corporation, and any legal concerns that might occur.

But there are other issues that play a major role besides these core crite-
ria. For Swisscom Mobile, these issues form a general background for any
collaboration. The cultures of both companies need to be compatible to a
certain degree in order to allow smooth team collaboration. Trust and reli-

4 See Atrua Technologies case at the end of this section.
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ability are of crucial importance in any collaboration, as the partners will
gain highly sensitive knowledge about each other. Personal relations are
not only an enabler during the initial phase of the collaboration, but will
also allow increased efficiency during later stages. Past experience with
the collaboration partner is not a prerequisite, although it could facilitate
the work. Experiences from former collaborations will, in general, have a
strong influence on the design of any future collaboration.

At Swisscom, the number of collaborations are neither limited by com-
pany rules, nor are there any restrictions on potential partners. From the
strategic and the legal points of view, the only constraint regarding the
choice of potential partners is the prevention of antitrust suits. As a former
monopolist, Swisscom has to specifically take antitrust legislation into con-
sideration and needs to apply the utmost caution in collaborations of all
kinds with direct competitors in order to prevent suspicions of cartel form-
ing. Long-term collaborations with competitors are therefore not consid-
ered, especially not with those acting in the same geographical market.

With the group’s R&D affiliate Swisscom Innovations, Swisscom pur-
sues an applied research policy as opposed to a basic research policy. R&D
collaborations are relevant for the company’s ongoing innovation aims, as
Swisscom’s developmental work focuses on the exploration and realization
of innovations. In a collaboration project, the development of common in-
tellectual property is a possibility, and the costs and profits are shared.
Swisscom Innovations often takes the leading role in collaborations and
consequently manages to take ownership of later patents. Swisscom ac-
cepts all the later patents’ related costs and a non-exclusive right of use is
granted to the partner. If the collaboration leads to the development of new
products, each partner can be asked to defray costs, as each of them is re-
sponsible for any associated fees and costs.

In order to avoid future problems with partners, Swisscom is strongly in-
terested in establishing clear regulations and guidelines in respect of intel-
lectual property issues in collaborations. Some exemplary notable prob-
lems could be: a partner does not stick to the agreed processes and wants
to register an idea prematurely, or a partner deliberately contravenes a
condition of the contract.

Swisscom’s search for collaboration partners is mainly based on the cri-
terion of potential market development. The breadth of the potential part-
ner’s patent portfolio may help in the assessment of a collaboration part-
ner. The need for this careful approach is twofold: Swisscom itself is not a
technology group and its market is geographically limited.

Swisscom Mobile tries to avoid the risk of joint patenting that may lead
to future entanglements. This is based on former experiences in respect of
the joint patenting of intellectual property in a project that failed. Swisscom
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therefore has an interest in building up knowledge to be able to recognize
any potential litigation in good time. The company has generally found it
difficult to split costs and revenues in a way that leaves both parties satis-
fied with their input and revenue ratio. Also the proper split of employee
activities between the employee’s work within the collaboration, and the
work carried out exclusively for Swisscom is a difficulty that regularly oc-
curs in its collaborations. This issue needs thorough examination in the set-
up phase and should be part of the intellectual property allocation agree-
ment, because this could determine whether the resulting intellectual prop-
erty is or is not part of the collaboration. Swisscom Mobile therefore tries
to ensure that there is a clear understanding of those employees temporar-
ily assigned to work on the collaboration project and those not involved.
Furthermore, classification agreements are closed to prevent intellectual
property that originates from collaborations from being diffused into the
partner companies before the property rights have been defined.

Although Swisscom Mobile does not have an established research net-
work like Swisscom Innovations, the company is active in several areas
and engaged in different projects to develop marketable products. Mobile
communication, being a relatively young industry, is mainly dominated by
rivalry and the battle for market share. Collaborative research activities are
therefore not very common yet. Additionally, the fast pace of development
seems to focus the companies’ attention on operational issues. Potential
cost savings from, for example, shared development activities have not yet
gained the attention of the responsible managers. Nevertheless, a project
with the US enterprise Atrua Technologies (Askar 2005) is an example of
Swisscom Mobile’s market-oriented innovation collaborations:

Atrua Technologies case. Atrua Technologies “provides intelligent touch
controls, a new class of user input device for accessing and using advanced
applications and services on today’s mobile phones” (Atrua 2005). Swiss-
com Mobile and Atrua Technologies are major partners in the field of mo-
bile network operators. Together, the two companies developed a biomet-
ric identification system that can be implemented in mobile phones,
replacing the conventional Personal Identification Number (PIN) system.
The biometric sensor scans the fingerprint of the user and the data col-
lected is then transferred to the Subscriber Identity Module (SIM) card,
where it is checked for identity with the reference information saved on the
card. Access to the mobile phone and, thus, to the server applications is
only granted if the test result is positive, i.e. the data on the SIM card and
the fingerprint are identical. This newly developed technology improves
the handling of mobile phones by the customers and releases Swiss-
com Mobile from the elaborate PIN renewal process: About 5% of all in-
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coming calls to the Swisscom Mobile customer call center are due to the
loss of a PIN, causing capacity absorption and costs within Swisscom Mo-
bile’s call centers.

Yet, the ability to communicate with the mobile phone’s SIM card, and
the resulting data stream, which is a specific implemented feature of the
device, has been patented by Swisscom Mobile. The intellectual property in
respect of the biometric sensor for the identification of the user’s finger-
print belongs to Atrua Technologies.

Swisscom Mobile plans to license this technology by supporting suitable
projects to generate a related market, thereby earning royalties on the
jointly developed technology.

Summary Swisscom. The former telecommunication provider Swisscom
has to cope with the liberalization of the Swiss telecommunication market
and is currently planning expansion activities outside Switzerland. Conse-
quently, Swisscom strives for innovations such as the patented internet ac-
cess technology Mobile Unlimited that will allow it to enter new markets,
or to broaden the company’s business scope. The company’s research ac-
tivities are conducted by the central group Swisscom Innovations that relies
on an external research collaboration network.

Since the opening of the national market, Swisscom has started to use
patents as marketing instruments and has also exchanged intellectual prop-
erty rights with competitors and other companies. Key learnings from
Swisscom are:

e A comparatively young patent portfolio;

e Division-specific intellectual property strategies with a high level of
autonomy;

e Developmental collaborations with different kinds of institutions,
mostly project based;

e The developing licensing practices in the industry;

e Standardization as a means to shape markets while leaving space for
competitive behavior.
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4.5 Swiss Re

The Swiss Reinsurance Company (Swiss Re) is one of the leading re-
insurance organizations, and the world’s largest life reinsurer. Swiss Re
was founded in 1863 in Zurich. Today, the company has more than 70 of-
fices in 30 countries worldwide. Swiss Re has maintained the highest offi-
cial security rating, “AAA”, for decades. The reinsurance business is about
insuring primary insurance companies, and therefore a business-to-
business activity. The insurance business is based on managing the volatil-
ity of risks, i.e. to decrease probability of ruin, decrease tax burdens and
cost of capital, and to secure returns to shareholders. Traditional reinsur-
ance products therefore cover the entire spectrum of underwriting risk in
the life and non-life areas. Examples of such products include accident,
property, third party, car, and travel insurance. In addition, Swiss Re offers
insurance-based solutions for enterprise financing and support services for
risk management (Swiss Re 2004b).

To absorb risk volatility without endangering itself as a reinsurance
company, Swiss Re has to be big, diversified and — most importantly — has
to understand the insured risks. Swiss Re runs three divisions: Prop-
erty & Casualty, Life & Health, and Financial Services, offering a wide
variety of products and services to help manage capital and risk. The busi-
ness group Property & Casualty offers “non-life” reinsurance products as
they are termed, Life & Health has everything related to human life, and
Financial Services is responsible for investments, credit and art. There is
also a Corporate Center that hosts an IT group, a finance group and the
Group Intellectual Property Department.

At its headquarters in Zurich, Switzerland, Swiss Re announced a fiscal
profit of 2.5 billion Swiss francs for 2004. Swiss Re employs over 8,000
employees, 3,000 of whom are based in Switzerland. Notable competitors
include Munich Re, Hannover Re, and GeneralCologne Re. Swiss Re ranks
second to Munich Re in terms of premium volume, with 29.4 billion Swiss
francs (2004).15

4.5.1 Research and Innovation

Within the (re—) insurance business, there are no typical research and de-
velopment activities. Instead, there are numerous decentrally organized

15" In November 2005 Swiss Re announced it had agreed to acquire GE Insurance Solu-

tions, the fifth largest reinsurer worldwide, from General Electric Company. GE In-
surance Solutions had net premiums earned of USD 6.2 billion in 2004 advancing
Swiss Re to the world largest reinsurance company.
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and conducted technical projects. Their goal is to develop in-house infor-
mation technology solutions, especially if there are no outside, off-the-
shelf products on the market. These types of research and development ac-
tivities are important for Swiss Re to defend itself against attacks by hack-
ers, to simulate natural catastrophes and develop epidemic models, pricing
models, tools and reserving methodologies. Further targets are e-business
solutions and specific product developments. These project activities ab-
sorb significant human and financial resources. In the (re—) insurance busi-
ness, the engineer’s function is therefore replaced by the actuary’s func-
tion.

(Re-) insurance products are, however, often characterized as possessing
a relatively easy imitativeness. Competitive advantage can thus be
achieved by emulation of existing products. This is often described as the
second-mover advantage. Furthermore, first-mover activities, e.g. the in-
troduction of a new product on the market, are considered to involve high-
risk components and hence lack attractiveness.

Financial service providers and insurers are now devising new methods
to protect their competitive advantage: business models and software solu-
tions are more patentable, something that has become common practice in
the United States and Japan. Typical areas of concern for insurance patents
include risk transfer schemes, insurance products, e-business solutions, or
pricing instruments.

4.5.2 Managing R&D Collaborations

Swiss Re gets involved in innovation collaborations in order to gain access
to new resources, particularly technologies. The sought after technology
plays a decisive role in partner selection. The basis for choosing a partner
therefore boils down to the technologies and subsequent intellectual prop-
erty that can be gained by collaborating.

Swiss Re’s collaborations are designed and aligned to the company phi-
losophy taking a long-term perspective. Often a long-term intensive part-
nership results in a win-win situation for both sides.

As an internationally active enterprise, Swiss Re has entered into col-
laborations with a wide array of partners worldwide. For a major part, col-
laborations are formed with research institutes and universities. There are
also collaborations with competitors; but, those arrangements are depend-
ent on the decision of the respective department within the company.
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4.5.3 Managing Intellectual Property

In the financial services sector, banks and insurance companies are in-
creasingly becoming aware of the opportunities created by patent innova-
tions. In particular, they are examining patent business models that run on
computer systems. However, the application of pure business models is
rare, as even in the United States the patent-granting process for submitted
inventions is both tangible and comprehensive. A large number of patents
in this industry can be attributed to original patent holders and large com-
panies that have many years of patent experience, characteristics not often
associated with the (re-) insurance industry. This situation stems from the
New Economy hype from a few years ago, when dot-com companies were
vying for patents on software and business practices to make their financial
situation more attractive to investors (Cuypers 2003).

Typical specifications for patents include, for example: systems and
methods for user authorization, verification and audit systems, devices and
process for calculating options, and internet-based insurance products. Fol-
lowing the US trailblazers, e.g. Citigroup and Merril Lynch, Swiss Re has
caught on to the trend: establish dedicated patent departments and an-
nounce in-house patents. The company is one of the first (re—) insurance
organizations to create its own patent department and carry out a consistent
internal strategy.

Today, Swiss Re files about 30 patent applications per year. The com-
pany’s intellectual property portfolio has increased significantly, thanks to

40

ST}

30

2
0 17

10 1

2

0 1

Pipeline Closed Trade Filing Filed Granted
Secret

Source: Swiss Re Group IP (2005)

Fig. 26. Intellectual property activities of Swiss Re (number of activities)



4.5 Swiss Re 111

approximately 100 inventions and more than 40 submitted patent applica-
tions (Fig. 26). Another ten were classified as trade secrets, while fifteen
others were deemed not new and hence rejected. Two US patent rights
stem from the acquisition of Lincoln Re in October 2003.

Beginning of the intellectual property era. The introduction and estab-
lishment of intellectual property within Swiss Re can be traced to the intro-
duction of e-business-based reinsurance products. The goal of these e-
business solutions is to achieve high efficiency in the processing of rein-
surance transactions. In this framework, one can see how the internet- and
browser-based IT solutions disrupted and altered competitors’ specifica-
tions. This has been legitimized by the State Street Decision'® in the United
States, which followed a large and sudden growth in business model patent
applications. Swiss Re, whose core competencies lie in the evaluation of
risk and chances, is significant for two facts:

e At one time there was a risk of the infringement of patents from:

a) Competitors;
b) Other third parties not in direct competition with Swiss Re.

e Swiss Re faced more than just risk, as simultaneously there were other
opportunities:

a) Publishing of trade secrets that until recently had been protected by
patents;

b) Hedging of investments and income from research and development
activities;

c¢) Greater autonomy from key knowledge sources;

d) Maintaining and taking stock of internal know-how.

This scenario led management to set up a task force in fall 2000, which
was to investigate the potential of an in-house intellectual property de-
partment. The establishment of a central intellectual property department
was finalized in August 2001, and it was placed under the Risk & Knowl-
edge Division at the Swiss Re corporate headquarters in Zurich. This new
department supports a division that already provides a number of services
in the firm.

At the time of the new department’s establishment, no patent infringe-
ment complaints or their like had been submitted. The intellectual property
department’s initial focus was on the generation and supervision of pat-
ents. The legal department already handled copyrights, and external law-

16 State Street Bank and Trust Co. v. Signature Financial Group, Inc., 149 F.3d 1368
(Fed. Cir. 1998).
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yers handled trademarks on a regional basis. The goal of the intellectual
property department was and still is primarily to minimize risk.

This scenario led management to set up a task force in the fall of 2000
that had to investigate the potential of an in-house intellectual property de-
partment. The establishment of the central intellectual property depart-
ment, called Group Intellectual Property Department, was finalized in
August 2001, and it was placed under the Risk & Knowledge Division at
the Swiss Re corporate headquarters in Zurich. This new department sup-
ports a division that already provides a number of services in the firm.

At the time of the new department’s establishment, no patent infringe-
ment complaints or their like had been submitted. The Group Intellectual
Property Department’s initial focus was on the generation and supervision
of patents. The legal department already handled copyrights, and external
lawyers handled trademarks on a regional basis. The goal of the intellec-
tual property department was and still is primarily to minimize risk.

Initiation of intellectual property activities. With the initiation of patent
activities, the Group Intellectual Property Department launched an aware-
ness program. Activities related to the program included: internal and ex-
ternal publication of articles relating to intellectual property, a company
intranet site with information on intellectual property, active participation
in international conferences; and internal and external interviews on intel-
lectual property in order to establish a bilateral dialogue and team meet-
ings. The Group Intellectual Property Department also specifically created
a new pamphlet called Welcome on Board for incoming employees. The
specific challenges facing Swiss Re’s intellectual property department dur-
ing the initial stages of establishing patent activities included:

o Sufficient sensitivity towards patents and intellectual property. The first
challenge was to raise awareness within Swiss Re and help employees to
understand the new issues surrounding a new patent department.

e To deal with supposedly “unimportant” ideas that the public could ac-
cess and that could have an impact on patent protection. Even if internal
experts knew about the Group Intellectual Property Department, their
inventions were not always properly acknowledged and recognized. In-
ventors still lacked the specific ability to identify and evaluate their in-
ventions.

e The acceptance and perceived value of intellectual property for (re-) in-
surers.

e The ability to point out improvements and changes that could be
achieved through the internal Group Intellectual Property Department
and its related patent activities.
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Strategy. Swiss Re pursues an internal patent application and activity
process so to protect its intellectual property, while building up a respect-
able and well-diversified patent portfolio to protect itself against potential
conflicts. Where reinsurance products are concerned: the better the statisti-
cal findings on risk are, the easier that premiums can be calculated. Hence,
a good model focuses squarely on profit.

As a rule, reinsurance products are relatively easy for competitors to
copy. This is especially true when the development steps and related
know-how are done by different parties. This means exposure to those
handling or accepting the contracts distributed to customers. There is thus
an incentive to protect this model with a patent. The advantages of such
protection include:

e Product development or subtasks can be split into separate parts inter-
nally, ensuring that competition is not exposed to sensitive information.
The development process can therefore be streamlined and costs low-
ered.

e R&D collaborations can be entered into in respect of patents; something
that was not possible before without the additional protection of intellec-
tual property.

¢ In addition, products can be passed on to customers without fear of be-
ing copied by third parties. This also frees up their use in other contexts
and situations. Previously, projects (especially smaller ones) were not
pursued vigorously if their application and project range were too small,
since there was no incentive to develop and exhaust all the project’s
possibilities.

The intellectual property activities of Swiss Re are based on the three
strategically aligned foundations:

e Defense: (Patent-) Infringement against Swiss Re should be anticipated,
prevented and handled. The Group Intellectual Property Department
maintains a strategic partnership with management.

e Action: Swiss Re’s R&D activities should be identified, promoted, pro-
tected, and then used to the firm’s advantage. The Group Intellectual
Property Department maintains a strategic partnership with manage-
ment.

e Leadership: Swiss Re wants to become an industry leader in handling
intellectual property. The central Group Intellectual Property Depart-
ment maintains a strategic partnership with management.

The above strategic points were developed by the central Group Intel-
lectual Property Department with the insight and understanding of
Swiss Re’s corporate leadership. These points are in agreement with
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Swiss Re company policy. A strong and diversified patent portfolio is a
necessary prerequisite for successful strategy implementation.

The following guidance rules were derived from the intellectual prop-
erty strategy that is available to any Swiss Re employee. These fundamen-
tal points are of particular importance to key employees who have frequent
contact with third parties.

e Novelty: Novelty is a fundamental criterion for having an invention pat-
ented. Inventions, before they are registered via patents, may not take on
a publicly recognizable form to avoid the risk of losing patentability.
Beyond this, there is the danger of a damaged reputation if the object to
patent has already been revealed or inferred to by internal or external
publications.

e [dentification and proof of patent infringement: In some cases where it
is difficult to prove patent infringement, it is better to classify the inven-
tion as a trade secret.

e Usefulness for third parties: If the patent application is too specified and
for the benefit of Swiss Re only, the potential economic usefulness is
questioned. Hence, the protected technology should be of use for other
organizations as well.

e Relevance to Swiss Re: If an invention falls within the core competen-
cies or other important areas of the firm’s business, and if it can be
avoided, competing firms should not be allowed to establish their own
patents. In such a case, classifying an invention as a trade secret would
be a dangerous option. The registration or publication of the patent is
more advantageous than other strategies that could be detrimental to its
novelty.

Swiss Re first registers inventions with strong distribution potential in
Europe. As a rule, patent applications with reference to information tech-
nology are usually referenced with a higher level of technicality. Swiss Re
systematically places patent applications in India and China, as patent ap-
plications procedures there are not too expensive and these countries with
their many inhabitants are considered emerging markets. However, the
emphasis on application activities generally still resides in the United
States.

Organization. The central Group Intellectual Property Department, i.e.
Group IP (GIP) at Swiss Re is staffed by three intellectual property man-
agers and a part-time administrative officer. All Swiss Re patent activities
at its headquarters and worldwide for are coordinated from Zurich. The
GIP is responsible for patents, trade secrets and innovation. Lately, the
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Fig. 27. Intellectual property infrastructure at Swiss Re

GIP has also taken over responsibility for trademarks, domain names and
copyrights.

For decentralized support, Divisional Intellectual Property Officers
(DIPOs) make themselves available to the patent departments in larger lo-
cal offices (Fig. 27). They devote about 5% of their time to interests relat-
ing to intellectual property. There are three major task areas:

e [dentification of potential patent infringements: The DIPOs compare the
patent activities of third parties with the business activities of their own
division.

o Identification of inventions: Firstly, the sensitization for intellectual
property interests is increased through consultation with inventors. Sec-
ondly, the DIPOs develop a network with numerous inventors and over-
see their R&D activities.

e Identification of business opportunities: On the one hand, the DIPOs
must investigate possible patent infringements by Swiss Re. On the other
hand, licensing opportunities with other parties should also be sought, as
long as they fulfill a need or have a use for Swiss Re products.

The DIPOs are specifically responsible for adherence to the principles
of defense and action within the Swiss Re intellectual property strategy.
“DIPOs should be aware of any new development or invention at the earli-
est stage, preferably at conception”, (Swiss Re 2004a). In order for DIPOs
to be effective, they must be accepted throughout the organization. In addi-
tion, they must be well versed and connected within the various business
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areas, and have a strong contact network that includes many key partners.
Importantly, DIPOs must have substantial knowledge in their area of mar-
ket expertise. Hence, they are often placed in hot spots. A hot spot is a
highly concentrated area of knowledge, which has a great potential for the
development of patentable inventions. At the moment, Swiss Re employs
13 DIPOs, eight of whom are stationed in Zurich. Other locations that have
key function areas and are in need of invention support are Germany,
Great Britain, and France. For all of Asia there is only one DIPO, since
there are no predicted future activities in this area at this time.

The internal structure of Swiss Re has turned out to be particularly fa-
vorable when it comes to the protection of intellectual property. The struc-
ture allows for an overall view of the projects, and can decide upon the
proper resources, including project leaders, for worthy and appropriate
projects. As a rule, DIPOs interact with project leaders on site — for the
most part this occurs at the GIP. The goals and objectives of a project are
discussed, and a general discussion is held to inform all sides and deter-
mine the possibilities of future actions; including patenting if necessary.
The number of projects that concern the development of software is rather
remarkable. Other internal target groups include actuaries and risk engi-
neers whose job it is to simulate and analyze risk. All together, the internal
client team is made up of close to 100 people.

The integration of the locations might optimize the central patent de-
partment even more: DIPOs’ mandates can at present only be fulfilled to a
certain extent. Thus, DIPOs undertake their tasks at various levels of
commitment and engagement. There are power conflicts between the GIP
and line management concerning the amount of work that DIPOs can allo-
cate to intellectual property activities.

Processes. An important component of intellectual property management
is the identification of inventions. Swiss Re sees itself first as a knowledge
organization: the decision-making capabilities that are found within the
minds of the employees (Swiss Re 2004b). In order for inventions to be
properly identified and duly protected, Swiss Re has introduced a number
of processes and instruments:

e [ntegration of larger projects into the project management organization
process: The decision as to whether an invention is patentable depends
on the project manager and the project review committee. If the project
introduces novel components, the central GIP is notified and henceforth
involved in the decision-making process.

e Responsibilities of DIPOs in smaller projects and local development:
Since the DIPOs have a good network of business units at their disposal,
potential inventions can be identified relatively quickly.
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Fig. 28. Intellectual property workflow at Swiss Re

e Informal network of the central patent department: Through conversa-
tions with employees, intellectual property managers attempt to identity
the current status of inventions at the company.

The most effective instrument in the identification of inventions has by
a large margin been the GIP informal network: “I find out about most in-
ventions during my coffee break® (Cuypers 2003).

A significant problem in the implementation of this strategy is that the
patent department is often notified too late about patentable inventions.
The reason for this often stems from premature disclosures of inventions,
for instance at talks and conferences or during casual discussions with
third parties.

The inventions are reported to the GIP either directly by the inventor or
through the DIPO. The GIP verifies the invention and evaluates the related
business opportunities on the basis of the aforementioned evaluation crite-
ria, i.e. novelty; detection and proof of infringement; importance to third
parties; importance to Swiss Re. The outcome is either to patent, to classify
as trademark, to publish, or to provide no protection (Fig. 28).

During the invention verification process, the GIP looks for relevant
prior art. At the moment, however, Swiss Re does not undertake complete
patent analyses, due to a lack of resources. The GIP is still in its infancy,
which is why there is still difficulty in discerning between tasks of equal
and similar importance. In five to ten years, fully established patent analy-
sis of (re—) insurance activities should be well underway. And with it, an
ability to properly detect market trends and potential infringements. The
need for and pursuit of potential collaboration partners will also be an in-
dispensable attribute of this process. The first step of this process occurred
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in spring 2003, with the acquisition of multi-functional search classifica-
tion instruments. With these instruments, refined analyses will now be
possible in the future.

The planning of patent applications and management of procedures be-
fore the patent office are prepared for Swiss Re with the help of two exter-
nal patent law firms. For registration and application procedures for US
patents and brands, external US patent lawyers are used. Nevertheless,
Swiss Re will endeavor to be more independent in this area in future: for
proceedings before the European Patent Office, internal Swiss Re employ-
ees are increasingly formulating the company’s applications.

Cultural aspects. Intellectual property is a new phenomenon in the finan-
cial services sector. Up until recently, intellectual property was perceived
to be only for technology-intensive sectors, such as mechanical engineer-
ing. However, the methods and approaches in these sectors were never
transferred to service sectors, such as the banking and insurance industries.
For a reinsurance firm like Swiss Re, the interaction with intellectual prop-
erty has been a new and revealing experience. Hence, for many employees,
especially mathematicians and engineers, it is difficult to understand why
business methods and software applications are no longer just part of regu-
lar activities, but are now identified as intellectual property that has to be
protected.

Swiss Re’s intention is not to elevate the role of intellectual property in
its regular employees’ every day activities. It will, similar to IT, be seen as
a supporting element. Nevertheless, the challenge will be to educate the
majority of employees that are not sensitized to or educated about intellec-
tual property. Due to an information overload at work, most workers are
not aware of or misinterpret the key information and activities that perme-
ate their day-to-day activities. This makes it difficult for the DIPOs to ask
employees to spend 5% of their day undertaking tasks that are not directly
related to daily activities in the narrowest sense. For that reason, Swiss Re
introduced a revised incentive system for inventions. The system includes
monetary and non-monetary components. With regard to the monetary
award, an inventor receives a monetary lump sum that is dependant on the
stage that the invention reaches in the patent application and granting
process. For example, an inventor receives a higher sum for the granting of
a patent than for the preceding patent application. The steps of the reward
process are:

e Decision to patent;

e First filing;
e First grant;
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e Technology transfer (license out).
The non-monetary components include:

e Hall of fame on the intranet: Inventors are identified and honored in a
special area of Swiss Re’s intranet;

Silver dollars;

Inventor lunches and dinners;

Letter of appreciation from a member of the senior management;

Other small gifts.

Swiss Re has focused on establishing an invention culture, with a focus
more on non-monetary compensation. At the same time, it is considered
important to garner feedback on issues such as perception and recognition.
Once a year, a special dinner is held in which all inventors are invited.

Licensing. Swiss Re follows an open licensing philosophy and aims to li-
cense its technology to third parties. However, within the insurance busi-
ness and particularly within the reinsurance business, the big players still
do not follow an open approach and do not look to adopt a competitor’s
technology. So, as a first approach, Swiss Re has initially focused on mak-
ing contact with smaller players.

Swiss Re has already gathered various experiences with licensing inter-
nal technology to third parties, for example:

e A software solution invented by a Swiss Re contractor during his ap-
pointment. This was licensed back to his software company so that he
could implement it with other clients;

e An artificial intelligence tool invented by a Swiss Re colleague and an
external scientist. This was licensed back to their software company so
they could implement it with other clients;

e A mathematical tool invented by a Swiss Re colleague and two ETH re-
searchers. It was licensed back to the ETH where it should commercial-
ize a software application using the method;

e An e-business application invented by Swiss Re colleagues was licensed
to the software development company that programmed the implemen-
tation, in order to market it to other reinsurance players.

4.5.4 Managing Intellectual Property in R&D Collaborations
If an external third party is involved in a collaboration or R&D project

with Swiss Re, it requires the signing of a non-disclosure agreement
(NDA). This especially applies to collaboration projects. This document
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lays out and regulates any and all potential intellectual property developed
during the project. Afterwards, the NDA is examined by the Group Intel-
lectual Property Department.

Swiss Re attempts to justify, in principle, the exclusive ownership of the
patents: “The patent should belong to only one party, preferably Swiss Re”.
If it is not possible for Swiss Re to be the sole owner of the patent, then it is
conceivable that the partner be given sole ownership. Under no circum-
stances does Swiss Re want to share ownership of a patent. The advantages
of the sole ownership of a patent for Swiss Re are the following:

e Simplicity: The administration of patents as well as the patent applica-
tion process is substantially simplified;

e Transparency: Swiss Re’s patent activities can be stated openly and
clearly to external and internal stakeholders;

e Strong position in cases of patent infringement: If a Swiss Re business
unit concerned about a patent infringement accusation, the entire patent
portfolio can be used, independent of the particular business unit, as an
instrument in cross-licensing negotiations;

e Taxes: The expected future profit of a larger and more diversified patent
portfolio is gained within a tax-favorable area, especially with sole
ownership. With the patenting of technologies that are used worldwide
by Swiss Re, there is a strong potential tax-optimizing source of income.

In return for giving Swiss Re patent ownership, partners are often given
the opportunity to receive rights of use. Swiss Re has a relatively open li-
censing policy, which means the company wants to use the technology it-
self, without having to always resort to licensing. A licensing option that is
not often mentioned or used, is cross-licensing. The requirement for this
option is a strong and diversified patent portfolio. If it were to establish
such a portfolio, Swiss Re would have a significantly stronger bargaining
position in collaborations.

Swiss Re often takes on all patenting costs, which can be an enticing of-
fer, particularly for smaller partners with fewer resources.

The benefits of the licensing go directly to the business unit from which
the patent originated.

Swiss Re has been involved in three cases in which patent aspects were
regulated. The three partners in these cases were AlphaSoft, CreativeTools,
and CompuSpec (Miiller 2004). The three collaborations focused on the
development of a software solution.
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AlphaSoft case. Since AlphaSoft developed the product on behalf of Swiss
Re, the handling of patent ownership presented few problems. Swiss Re as-
sumed exclusive patent rights over the computer program.

Swiss Re did, however, offer AlphaSoft a basic license. That meant that
there was no material, location, or temporal exclusivity. Swiss Re could
give away as many licenses in this area as it saw fit. It was also negotiated
that AlphaSoft would have no rights to sub-licenses, but they were allowed
to offer basic licenses to the end user. Furthermore, both Swiss Re and Al-
phaSoft could use developed versions of the product free of charge, this
would also include all subsidiaries of Swiss Re.

Given that Swiss Re owned the exclusive patent rights to the product, it
was assumed that Swiss Re would undertake all the patenting costs. In-
cluded in these costs would be lawyers’ fees, registration costs, and certain
maintenance costs. If AlphaSoft so chooses, it could register Swiss Re
granted license rights . But this would normally be done at AlphaSoft’s ex-
pense. However, since AlphaSoft is a small company with a minimal
budget for patent applications, it was decided that Swiss Re would pay
these costs. With regard to licensing income, it was agreed that AlphaSoft
would pay Swiss Re a certain percentage per license agreement. This ended
up being 35% of the net royalty, with a minimum payment of 2,500 Swiss
francs.

CreativeTools case. The intellectual property regulations with Creative-
Tools, as it concerned patent ownership, usage, license rights, costs and
other aspects; were almost identical to the AlphaSoft case. Therefore, this
case is not delved into any deeper separately.

CompuSpec case. The arrangements and contract for the CompuSpec case
turned out to be much more complicated than in the CreativeTools or Al-
phaSoft cases.

Within the context of their collaboration, CompuSpec and Swiss Re de-
veloped a software-based product that analyzed risk. Without contacting
the GIP, a project manager from Swiss Re coordinated a contract with
CompuSpec in which the intellectual property aspects were regulated.
When the GIP read the contract after the fact, it became evident that Swiss
Re had delivered on all their rights regarding intellectual property at
CompuSpec. The GIP initiated another meeting in which Swiss Re invited
CompuSpec to new treaty negotiations.

The patent ownership originally belonged to CompuSpec, and during
further negotiations it was agreed that Swiss Re would eventually gain sole
ownership of the patent. Obviously, concessions had to be made in order to
make this happen, and they are described below.
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CompuSpec received a basic, non-exclusive license in which Swiss Re
could not stipulate further restrictions of location, matter or time. As long
as Swiss Re was not involved or threatened by an intellectual property
complaint, CompuSpec would normally be allowed to license the patent to
business partners. CompuSpec, however, did not have rights to sub-
licenses.

For the symbolic amount of one US dollar, Swiss Re took over all pat-
enting costs, including potential process costs during a patent infringe-
ment. In order to achieve the licensing benefits, Swiss Re had to make
compromises to receive sole patent ownership and the corresponding
rights. CompuSpec did not have to pay any royalties to Swiss Re, essen-
tially making their license royalty-free. In addition, CompuSpec received a
portion of Swiss Re’s licensing receipts. CompuSpec receives 30% of Swiss
Re’s license income from third parties outside the Swiss Re Group that
which are acquired through Swiss Re endeavors. Seventy percent of the li-
cense income achieved outside the Swiss Re Group activities, and directly
caused by CompuSpec, goes to CompuSpec.

InsureWell and SafeFinance cases. A practical possibility for intellectual
property regulation, and one that as yet has not been attempted, is one that
was tried by another enterprise in the insurance industry. The idea would
result in Swiss Re examining geographic licensing.

An American insurance company called InsureWell, operating within
the United States, patented an insurance product in the United States and
Europe. At the time of patenting the product, for varying reasons, was con-
sidered a flop. At some point, the British direct insurer SafeFinance was
approached by InsureWell about licensing the patent for this product. In-
sureWell gave up its exclusive license, and possibility for sub-licensing, to
SafeFinance. The British direct insurer placed licenses in Great Britain and
sublicenses via subsidiaries throughout Europe. InsureWell could thus gar-
ner benefits from licensing, while SafeFinance found new markets in
Europe. The two insurers do not compete with each other due to their dif-
ferent business activities, providing a win-win situation for both parties.

Although, the above example is not based on a real innovation collabo-
ration, it is, however, a collaboration that could be entered into given the
current environment of intellectual property protection. Based on this envi-
ronment, Swiss Re can enter into patent collaborations today that will open
up new markets that would not have been available without intellectual
property protection.

Due to protection of intellectual property, new market growth can be re-
alized by expansion into various niches. Without intellectual property, col-
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laborations within such niches could not be carried out, as there would be
the problem of knowledge dilution.

Summary Swiss Re. The world’s largest life reinsurer Swiss Re is under-
pinned by a long history of reinsurance business. Even though the com-
pany has no typical research and development activities, Swiss Re conducts
numerous technical projects decentrally, in order to develop information
technology solutions. Like all companies in the financial services industry,
Swiss Re has to cope with a rising risk of third party intellectual property, a
large portion of which comes from companies outside the industry sector.

On the one hand, Swiss Re aims for research and development collabo-
rations to access new resources and technologies. On the other hand, as a
major opportunity, the protection of own technologies through intellectual
property enables collaborative market entry into new (niche) markets. Key
learnings from Swiss Re are:

o Intellectual property is globally and centrally coordinated by a central
Group Intellectual Property Department;

e The internal awareness of intellectual property is steadily increasing due
to a decreasing resistance;

e The Group Intellectual Property Department is increasingly involved in
the prior clearing of intellectual property rights in research and devel-
opment collaborations;

e The protection of technology through intellectual property rights enables
Swiss Re to collaboratively enter into new niche markets;

e Technology transfer is still in its infancy; Swiss Re aims to reach further
internal acceptance and create a technology transfer market by channel-
ing back incomes into the business units.



5 Typology of Managing Intellectual Property

In the preceding chapter, four individual case studies were presented,
namely the information technology company IBM, the inter-enterprise
software manufacturing company SAP, the telecommunication services
provider Swisscom and the reinsurance company Swiss Re. The case stud-
ies highlight the practices within the service industry sector with respect to
research and innovation, collaborative research and development activities,
and intellectual property management as well as with respect to research
and development collaborations.

5.1 Cross Case Analysis

Within this section, the four case study companies IBM, SAP, Swisscom
and Swiss Re are compared. The cross comparison will assist in gaining
new perceptions that cannot be extracted from single case analyses (Eisen-
hardt 1989).

As the basis for the cross case analysis, the following issues were ex-
tracted from the literature review, and the various interviews and industry
projects that were conducted with the case study companies as well with
other companies (for summarizing overview see Table 15, pp. 131):

Collaborative R&D activities:

e What role(s) do collaborations play in your research and development
activities?

e What is the degree and basis of your participation in government-funded
projects?

Managing intellectual property:

Strategy;

Organization;

Processes;

Cultural aspects.

Managing intellectual property in R&D collaborations:
e What is your licensing policy?
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e What are your licensing activities (in/out)?
e What success factors apply to you?
e What role does intellectual property play in R&D collaborations?

IBM. IBM Research is currently experiencing a shift from science and
technology to a focus on customers in R&D collaborations. There are basi-
cally three types of constructions, joint programs, service collaborations
(ODIS), and so-called First of a Kind deals (FOAK). IBM distinguishes
between three types of 3™ party collaboration partners: commercial part-
ners; non-commercial partners; and partners within government-funded
projects.

IBM has a broad range of patent applications; especially in order to sup-
port business-solution-related inventions. Its intellectual property strategy
sets targets with respect to:

1. Licensing income;
2. Freedom of action;
3. Reputation;

4. Risk reduction.

A very strong criterion for invention selection is the potential licensing
value of a protection by intellectual property. The majority of patent appli-
cations are placed in the United States of America. However, the company

“FOAK" projects
(standardization)

IBM )y  Out-bound

multiply
technology
leadership

“ODIS* projects
(customer specific solutions)

Fig. 29. IBM collaborates to multiply technology
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always considers regional content, which could result in patent applica-
tions being made in Europe.

IBM has a central intellectual property department with global reach.
IBM Research is staffed with an internal top-down intellectual property
department infrastructure that reports to one central department. Further-
more, there is a global Intellectual Property and Asset Commercialization
Team to conduct technology transfer and intellectual property licensing
deals.

IBM follows clear, visible and easy-access internal processes, such as an
on-line patent learning tool that trains R&D staff. For the submission of
invention disclosures, /BM runs an intranet-based portal Worldwide Patent
Tracking System (WPTS). An evaluation of inventions, patent applications
and patents is conducted through a Patent Value Tool (PVT) that helps to
assess whether an invention should be filed, published, or disclosed.

IBM offers various monetary and non-monetary invention achievement
awards to motivate and reimburse their inventors.

Within Open Source Software (OSS) development, IBM supports Linux
Technology and claims to be an active supporter and contributor to OSS.
This support is evidenced by the recent donation of 500 patents to the OSS
community. However, IBM still has to apply various efforts to mitigate in-
ternal OSS risks, so as not to dilute their proprietary intellectual property.

IBM follows an open licensing policy. The main licensing goal of /BM
Research is to commercialize intellectual property. This process is sup-
ported and facilitated by an intellectual property asset catalogue.

IBM uses its intellectual property as a basis for establishing technology
transfer deals and retaining licensing revenues. The company therefore
pursues an out-bound focus in collaborations (Fig. 29).

SAP. SAP Research currently conducts numerous research collaborations
with more than 200 collaboration partners.
Through its intellectual property strategy, the company aims to create:

1. Freedom of action;

2. Establishment of own patent portfolio;
3. Risk reduction;

4. Design access.

Due to the recently confirmed European legislation SAP patent applica-
tions in Europe focus on software related patent applications with attrib-
uted technical effects. SAP thereby focuses specific attention on e.g. user-
computer interfaces that have a high impact for customer related value
creation. The majority of the patent applications are categorized among
three sub-classes of the patent classification group GO6F. SAP tends to
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avoid including coding and algorithms in patent applications, and instead
maintains secrecy for these kinds of trade secrets. The most often selected
countries for patent protection are the United States, with a significant
portion in Europe. SAP also seeks protection in Japan. In general the selec-
tion of first and second filings depends on the business and legal situation.
The central Global Intellectual Property Department takes care of SAP
Research. In addition, within SAP Research there is a legal support func-
tion that at times also takes care of intellectual property issues, for example
during contracting. The invention protection process starts with idea gen-
eration, invention disclosure submission, and search procedure for prior
art, followed by drafting, filing and prosecution. For idea submission there
is an intranet-based portal for gathering inventions that can be accessed by
a wide range of inventors. The prosecution process is largely outsourced.
Within SAP Research there is a quantitative target for the research
teams per year. Furthermore, there is a monetary incentive system that
awards the inventors for filing an invention and for issuance of a patent.
Within R&D collaborations, SAP generally provides an open interface
for their collaboration partners relating to intellectual property, but ensures
to keep own core products proprietary.
SAP looks to develop a large patent portfolio, which thus far has mainly
focused on reducing risk, such as patent cross-licensing agreements, e.g.
with Microsoft. A major goal for SAP in conducting collaborations is to in-

enter broad markets

In-bound — ee— SAP

access
trusted
innovators

customer specific solutions

Fig. 30. SAP collaborates to in-source and to get access to new markets
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source innovative capacity. Henceforth, SAP tries to gain the sole owner-
ship rights of collaborative intellectual property within collaborations. SAP
generally tries to in-source intellectual property on a proprietary level. The
company therefore pursues an in-bound focus in collaborations (Fig. 30).

Swisscom. In the past, Swisscom has conducted R&D collaborations

mainly with industry partners in order to implement technologies into its

products. However, there have also been collaborations with academia that

explored emerging technologies, usability studies, and pre-business cases.
The Swisscom intellectual property strategy has the following aims:

1. Freedom of action;

2. Generation of revenue (long-run goal);
3. Exclusivity of self-made innovations;
4. Reputation.

The focus of patent applications is on new technologies that broaden the
scope of possible applications of existing technologies in the telecommu-
nication market. Application criteria include novelty and potential licens-
ing value. Swisscom primarily files in Europe; in collaborations, filing in
other markets is often left up to the partners.

Swisscom maintains no central intellectual property department. At the
group level, however, separate intellectual property departments are re-
sponsible for the individual organizational design in managing intellectual
property. Therefore, every group company is responsible for the disclosure
and progression of its inventions.

Broad markets

pursue market standards
that are regarded
as business-enablers

gain generate
know-how - —» Swisscom —— > new
and IP products

Fig. 31. Swisscom collaborates for standardization



5.1 Cross Case Analysis 129

Swisscom follows an open licensing policy, although the whole licens-
ing process still finds itself at an early stage.

Within collaborations, the highest priority remains the generation of
new products that can be marketed, mainly with a specific focus on stan-
dardization. Other goals include: creation of know-how, observation of re-
cent technological developments, and generation of intellectual property.

Swisscom uses collaborations to establish standards that are regarded as
business-enablers. At the same time, collaborations are a useful means
through which to gain know-how and intellectual property, and generate
new products. The company approaches broad market sizes by collabora-
tions (Fig. 31).

Swiss Re. For Swiss Re, R&D collaborations are designed and aligned to
match the company’s long-term perspective philosophy. So far, various
collaborations have taken place with a number of partners.

The Swiss Re intellectual property strategy has the following aims:

. Risk reduction;

. Freedom of action;

. Establishment of own patent portfolio;
. Licensing income;

. Design access.

DB W -

access leverage

new R Swiss Re ——  own

ressources technology
Narrow markets

collaboratively enter
niche markets

Fig. 32. Swiss Re collaborates to expand into niche markets
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The focus for patenting is on business models that run off computer sys-
tems, for example the e-business-based reinsurance products. Their charac-
teristics have not necessarily been associated with (re-) insurance products.
Whether a patent application is filed or not depends on certain criteria, in-
cluding novelty, identification of infringement, usefulness for third parties,
and relevance to Swiss Re. The country selection focuses on Europe, the
USA, India, and China; with the latter two being relevant emerging mar-
kets with many inhabitants and potential customers.

The Swiss Re intellectual property activities are internally organized as
central Group Intellectual Property Department (GIP). This central entity
is supported by decentralized, part-time Divisional IP-Officers (DIPO).
Swiss Re considers it essential to integrate larger projects into the project
management organization, which is of paramount importance when seek-
ing inventions. The DIPOs’ responsibilities are focused on smaller projects
and local development with respect to identification of potential patents
and risk of infringements, identification of inventions, and identification of
businesses and opportunities. Legal activities are largely outsourced to ex-
ternal law firms.

Swiss Re has an internal patent awareness program with monetary incen-
tives on four levels (disclosure, application, issuance, licensing). As far as
remuneration is concerned, there are non-monetary incentives that reflect
the inventors’ cultural and regional backgrounds.

Swiss Re follows an open licensing policy. The company is becoming
very experienced and successful in out-licensing technology to third par-
ties. The first approaches are focused on small external business entities
that are interested in in-licensing technology.

For Swiss Re, internal intellectual property is often the only guarantee to
prevent dilution within collaborative technology development activities;
and to secure potential new market segments. An important goal for
Swiss Re in collaborations is to gain access to new resources, especially
new technologies. Due to protection through intellectual property, collabo-
rative growth can often be realized by expansion into various new niche
markets. The company expands into narrow market sizes through collabo-
rations (Fig. 32).

Summary. Table 15 provides the cross overview of the general data con-
cerning the four case study companies in the service industry sector.

In the next section, the characteristics of the single case studies are re-
trieved in order to finally deduce the relevant characteristics to extract de-
terminants and to present a typology for managing intellectual property
within R&D collaborations.
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Table 15. Cross overview of case study companies

Criteria IBM SAP Swisscom Swiss Re
General company data:
Industry Business solu- Software solu- Telecommunica- Reinsurance
sector tions tions tions
Service Professional Mass Service Service Factory  Service Shop
typology Service
Revenue 96”5 $ (2004) 775 €(2004) 10”1 CHF 29”4 CHF
(in bill.) (2004) (2004)
Netincome 874 $ (2004) 173 € (2004) 176 CHF (2004) 2”5 CHF (2004)
(in bill.)
R&D expen-  5,600” $ 15’ € (only re- 40’ CHF (Swiss- n.a
ditures search) com Innova-
(in mill.) tions)
No. of em- ~319,000 ~32,000 ~15,500 ~8,000
ployees
Number of 37,000/ 10,000*  750%* 240 (Swisscom ~52%
patents / (patent applica-  Innovations and
families* tions in year Swisscom Mo-

2003) bile)
Patent appli- ~3.600 ~750 <50 ~30
cations p.a.
Patent activi- < 1900 1998 1994 2001

ties since




132 5 Typology of Managing Intellectual Property

5.2 Extraction of Determinants

With the exception of Swiss Re, the case study companies have central re-
search departments that are globally diversified, i.e. SAP Research, IBM
Research and Swisscom Innovations. These research units build up, main-
tain and secure know-how, technologies and intellectual property that are
relevant for their companies’ businesses. At IBM, the research group main-
tains a strong focus on multiplying its technology leadership through trans-
fer and licensing deals.

With the exception of IBM, the companies have only started actively
taking intensive care of their intellectual property within the last decade.
These companies were strongly impacted by external influences that led
them to intellectual property strategies that focus primarily on reducing
risk exposure with respect to third parties’ intellectual property. While
Swisscom is the most regional of the companies, the other ones run cen-
trally coordinated intellectual property departments that act globally.
Swisscom, in comparison, runs several intellectual property departments at
the business group level that mostly act independently of one another.
Swiss Re has to put significant effort into identifying valuable inventions
due to its lack of a central R&D department and the novelty of intellectual
property in general.

All the companies employ various monetary or non-monetary incentives
to award process steps, from the submission of invention disclosures, pat-
ent applications and issuances through to intellectual property leverage in
transfer deals. SAP and IBM provide intranet portals for a broad range of
inventors to submit invention disclosures. IBM even employs an evaluation
process per invention that is supported by an internal software tool.

The focus of patent applications lies in application-based inventions,
and the user-machine-related interfaces that provide good protective lever-
age. Swiss Re looks for opportunities to protect new business models that
run on computer systems, e.g. e-business based reinsurance products. Most
of the companies in general follow an open licensing policy that must be
displayed with regard to potential individual limitations, due to antitrust
legislations.

All four companies are involved in R&D collaborations. Intellectual
property issues are generally part of the R&D collaborations that are estab-
lished before the collaborative phase is entered. However, the goals and
backgrounds vary from case to case. SAP currently handles more than 200
collaboration partners while in-sourcing innovative capacity and establish-
ing customer-specified and broad market fields. /BM establishes collabora-
tions with regard to out-licensing and out-transfer technology, know-how
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and intellectual property. Projects vary from collaboration-partner-specific
content to broad range market development. Swisscom uses collaborations
to establish standards that are regarded as business-enablers. At the same
time, collaborations are a useful means with which to gain know-how and
intellectual property, and generate new products. Swiss Re collaborates to
gain access to new resources and leverage their technology. However, col-
laborations represent good opportunities to enter into and establish new
(niche) markets without the burden of first-mover risks.

The cross analysis of the four case study companies has brought up four
determinants that vary significantly from case to case as a basis for manag-
ing intellectual property in R&D collaborations:

In-bound;
Out-bound;
Narrow;
Broad.

An overview of these four determinants with respect to the four compa-
nies is shown in Table 16. The significance of the characteristics is rated as
being high, middle or low.

Table 16. Determinants of managing intellectual property in R&D collaborations

Determinants IBM SAP Swisscom Swiss Re
In-bound low high middle middle
Out-bound high low middle middle
Narrow middle middle low high
Broad middle middle high low

Therefore, one can conclude that there are two independent main di-
mensions for managing intellectual property in R&D collaborations
(Fig. 33a/b):

1. The collaboration focus dimension: in-bound versus out-bound,
2. The market size dimension: narrow versus broad.

Within the collaboration focus dimension, a partner may have the goal
of in-sourcing intellectual property within the R&D collaboration. The in-
sourcing serves to obtain access to trusted innovators and to new re-
sources. One can, furthermore, gain know-how and intellectual property.
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On the other hand, out-sourcing may enable the generation and market
introduction of new products by approving technology leadership and by
leveraging own technology.

Within the market size dimension, a partner may want to use the R&D
collaboration to enter broad markets and standards. Intellectual property
therefore assists access to technical standards and functions as a business-
enabler to leverage broader markets.

Intellectual property can also be used to narrow market sizes such as
niche markets by enabling a collaborative market entry. The main applica-
tions are, for example, customer-specific projects and customer-specific
solutions.

Collaboration focus dimension
In-bound Out-bound

* Access trusted innovators ¢ Multiply technology

* Access new resources leadership

* Gain know-how and IP ¢ Generate new products

* Situatively select best- * Leverage own technology

Enriche and update own
technology by collaborative
returns

in-class technology and IP

Market size dimension

Narrow Broad
¢ Enables customer specific ¢ Enable and get access
projects and solutions due to standards due
to IP toIP
¢ Collaboratively enter ¢ Enter broad markets
niche markets ¢ IP works as business-enabler
* Participate in other market « Broad access to IP, e.g., to
segments while having low reduce own exposure
own risk

Fig. 33a/b. Characteristic dimensions for managing intellectual property in R&D
collaborations
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5.3 Assignment of Archetypes

Based on the opposed extremes of the two independent dimensions intro-
duced above, one can therefore differentiate four types of intellectual
property management in R&D collaborations (Fig. 34):

Multiplicator;
Leverager;
Absorber;
Filtrator.

Fig. 34. Typology of intellectual property management in R&D collaborations



136 5 Typology of Managing Intellectual Property

5.3.1 Multiplicator

The Multiplicator aims to multiply its intellectual property in R&D col-
laborations in order to approach broad market sizes. Consequently, the
Multiplicator needs a strong intellectual property position that, in general,
is part of a broad technology leadership. Both form the interdisciplinary
basis and act as business enablers for different markets or set a market
standard. The Multiplicator has to ensure that it reaches and maintains low
exposure with regard to other parties’ portfolios to prevent itself from be-
ing attacked by those parties and their intellectual property. This would re-
sult in the Multiplicator losing its margin of the collaboration profits, e.g.
licensing income and, even worse, risk its credibility with respect to the
collaboration partners.

An example of a Multiplicator is BT Exact, the research, technology and
IT operations business of British Telecom (BT). The research group spe-
cializes in telecommunications engineering, leading-edge network design,
IT system and application, development and has extensive expertise in
business consulting and human factors. Its knowledge helps its customers
across the BT Group and, in selected other businesses, to gain maximum
advantage from their investments in communication networks and IT sys-
tems, to develop new capabilities and to open new opportunities. BT Exact
brings together the technological expertise of BT’s research laboratories
and the operational experience of the teams that design and operate BT s
IT systems.

For BT Exact, collaboration with other industries is fundamental. A
fruitful way of getting research into products and systems is to arrange
their transfers to appropriate partners. BT Exact uses those partners to help
and explore intellectual property. The company also has an open licensing
policy. The telecommunication branch is strongly dependent on standardi-
zation activities and it would be very difficult to apply exclusivity indefi-
nitely. To optimize its multiplication strength, BT Exact uses a general ex-
ploitation matrix for structuring and segmenting exploitation fields and as
to assist with the steps that should be taken during decision-making. These
deals generally include the transfer of knowledge and technology.

The exploitation of intellectual property rights supports the securing of
the supply chain. Today, BT Exact increasingly uses its licensing activities
to grow the market with respect to the upper telecommunication value
chain and to support standardization activities where intellectual property
is an important asset in strengthening the negotiation position. BT Exact
seeks an exploitation partner’s external help for licensing in North Amer-
ica. BT thus aims to speed-up the mining process and to increase engage-
ments.
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5.3.2 Leverager

The Leverager aims to leverage its intellectual property in R&D collabora-
tions into narrow market sizes, such as niche markets. Similar to the Mul-
tiplicator, the Leverager needs a strong technology and intellectual prop-
erty position. For business reasons, e.g. the need to keep a market as
exclusive as possible and to not grow competitors, a knowledge, technol-
ogy and intellectual property transfer might only be considered reasonable
to other markets, e.g. to markets with which the Leverager itself is not fa-
miliar with, or markets that are too small to enter.

The software giant Microsoft has developed an intellectual property li-
censing program as an alternative to its former offensive strategy. This
program is called Microsoft Intellectual Property Ventures and aims to
make the exploitation process of intellectual property more predictable and
more transparent (Informationweek Smallbizpipeline 2005). The goal of
the licensing program is to further exploit technologies that were devel-
oped by Microsoft but have remained unused so far (Yahoo News 2005). A
Microsoft technology that does not expect potential revenues of at least
one billion US dollars, or that does not fit into the product portfolio is re-
leased to the program (Beck 2005). Currently, there are about 20 Microsoft
technologies for which a license is being offered, e.g. face recognition
software, data visualization tools, biometric ID cards and even the program
XP-Conference that uses audio, video and network technology for long
distance conferences (Informationweek Smallbizpipeline 2005; Yahoo
News 2005). Within this program, Microsoft offers specific licenses in re-
spect of these technologies to start-ups and small companies. In return, Mi-
crosoft asks for an equity share in the licensee partner. The licensing con-
ditions are defined on a case-by-case basis, but are not public. In
commercial terms they are fair and match the general industry standards.
However, licenses are only given on a non-exclusive basis. Through this,
Microsoft safeguards multiplication opportunities with respect to other po-
tential licensees (Yahoo News 2005).

If the Leverager has a strong position, it might be able to commercialize
its intellectual property without establishing an R&D collaboration, i.e. to
just license the intellectual property that might still be enriched with know-
how and technology. However, the difficulty with pure licensing deals is to
receive a sufficient back-license option, including technology and know-
how access, to maintain technology leadership.

Eastman Kodak follows three core business activities: Photography,
Health Imaging and Commercial Imaging. About 3,000 scientists work in
its corporate research organization at 14 different R&D centers in six
countries. Eastman Kodak interacts with industrial partners. They invest
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relatively high efforts to understand and clarify each other’s businesses
and responsibilities. All parties have to understand every detail before an
agreement is signed. However, it is also a question of negotiation power.

Eastman Kodak has proved to be a strong player, even when it comes to
leveraging technology leadership into non-core niche markets: In 2004,
Kodak sued Sun on the basis that Sun’s Java language infringes certain ob-
ject-oriented patents that Kodak acquired when it bought Wang’s imaging
unit. The claim sought more than a billion dollars in damages, basically
half of the operating profits Sun made from January 1998 to June 2001 by
selling its servers and storage units. The companies finally settled the case
with Sun paying 92 million dollars for the Kodak technology license.

Eolas versus Microsoft: Moving from being a Leverager to being a Multi-
plicator. Due to a patent infringement decision in August of 2003, Microsoft
must pay more than a half billion US dollars. A US Federal Court awarded
Chicago-based Eolas Technologies and the University of California upwards of
520 million US dollars (460 million euro); Microsoft subsequently appealed. In
its defence Microsoft said the patent was invalid because it was pre-empted by
the Viola web browser of which two versions were publicly available in the
early 1990s. Microsoft further claimed that Eolas founder Michael Doyle knew
about the Viola browsers but did not reveal this to the USPTO.

The court found that Microsoft had infringed a patent in its browser Internet
Explorer, which had been co-developed between Eolas’ CEO and single em-
ployee Michael Doyle and the University of California. In essence, the case
concerns a technology, one that enables access to interactive programs imbed-
ded in web pages. Eolas was established in 1994, specifically to distribute the
software on which the University had an appropriate patent. Eolas and the Uni-
versity of California accused Microsoft of having integrated their technology
into Windows.

Eolas’ victory over Microsoft and its Internet Explorer browser sent shock-
waves through the web and the software industry. Microsoft has vowed to fight
the judgment, although the standards body the World Wide Web Consortium
(W3C) is not waiting for the appeal. The W3C is investigating whether the ven-
erable Hypertext Markup Language (HTML) is also an infringement. It seems
that the ‘object’ and ‘embed’ tags in HTML may fall under the wording of the
Eolas patent. It is thought that the W3C is on the verge of funding a “patent ad-
visory group” to determine if there is a problem. Eolas certainly thinks there is:
“If you read the trial testimony, you’ll see references several times to experts
who testified that browsers that support the ‘embed’ and ‘object’ tags are cov-
ered by the patent,” according to Doyle (Edittech International, 24.09.2003).
Two years after the USPTO’s director ordered a reexamination, the Eolas pat-
ent’s validity was reaffirmed by the Office in 2005, which is likely to affect the
outcome of litigation that will decide whether or not Microsoft is liable for pat-
ent infringement (MIP Week 03.10.2005).
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5.3.3 Absorber

The Absorber aims to absorb outside intellectual property in R&D collabo-
rations on a broad market size level. In order to do so, the Absorber must
be an attractive collaboration partner, e.g. due to its strong market pres-
ence, or as a valuable purchaser.

Collaboration with an Absorber: The Siemens Information and Communi-
cation Mobile Group (ICM) operates in a market in which close inter-firm
collaboration is required to survive due to mobile phones’ high complexity
and the converging media (voice, data, graphics), chip, software, network
and micro technology."” Hence, collaborative innovation processes are
likely to form a vital part of the mobile industry and to take place on a
horizontal, vertical and diagonal level.

In this market segment, network providers usually act as Absorbers. The
network provider (Absorber), e.g. does research on ICM’s patents in a spe-
cific field, in order to discover its related competencies and competitive
position. Another common practice is to publish an invitation to bid and
then choosing the partner that can best fulfill the requirements. Unlike cell-
phone manufacturers, network providers are fewer in number and conse-
quently have strong negotiation power. They are therefore able to select
their partners carefully, and to dictate conditions, if necessary. For tech-
nology providers like /CM, this means developing innovative capabilities
consequently and always being at the forefront of development in order to
gain competitive advantage and be an attractive partner for other compa-
nies. Appropriate protection, e.g. publication, patents, and secrecy, also
plays an important role in this context. Once a partner has been chosen, a
collaboration contract is signed, which normally includes intellectual prop-
erty rights and licensing agreements.

As a mobile phone manufacturer, /CM’s interest is obviously to produce
as many similar phones as possible in order to achieve economies of scale.
To reach this goal, the company needs the market leader as its partner, or
needs to have the possibility to deliver products to other network providers
as well. On the other hand, /CM would like to be the exclusive supplier of
a certain technology and not allow its partner to order other mobile phones
with the same features. However, the network provider is interested in a
unique position regarding specific services and might therefore claim ex-
clusive rights himself. /CM would consequently lose a significant market,
while competitors could soon provide similar solutions in conjunction with
the network provider. In the presence of all these conflicting interests, an
agreement between equal partners, e.g. different manufacturers, would

17" Siemens sold its ICM Group to the Taiwanese electronics enterprise BenQ in 2005.
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most likely look as follows: the intellectual property rights are allocated in
accordance with common law, while full exploitation rights are granted to
each partner. However, the unequal power between network providers and
mobile phone manufacturers leads to rather varying agreements: it is quite
possible that, in some cases, the ownership rights are fully awarded to the
network provider partner, while /CM only obtains the right to use the intel-
lectual property resulting from the R&D collaboration. Because each case
is unique to a certain extent, the allocation of rights is always decided
case-by-case. The quantity and quality of the intellectual property of a mo-
bile phone manufacturer, like /CM, remains an important issue that can
improve the company’s negotiation power significantly.

Furthermore, the Absorber has to take care of keeping an adequate back-
currency for the absorbed intellectual property and technology, e.g. market
access or even its own intellectual property.

Another example is Microsoft, whose CEO Steve Ballmer emphasized
the high relevance of intellectual property portfolio management during
the 2005 Venture Capital Conference. He announced that Microsoft would
sometimes spend more money on acquiring or generating intellectual
property than on developing the specific technology (Beck 2005). Micro-
soft has accumulated more than 11,000 patents and patent applications in
15 ECLA patent classification categories.

Patent infringement complaints in the software industry have become
more prevalent, particularly in the United States. This is particularly true in
respect of large organizations: Microsoft has filed more than three dozen
patent infringement complaints since 1988 and has received more than 30
from other parties. Companies often settle judicial proceedings, such as
Time Warner and Netscape did with Immersion, and with AT&T. Microsoft
paid out 1.95 billion US dollars to Java-based Sun Microsystems. Nor can
small companies escape the world of patent law, as evidenced by the Santa
Clara-based (California) Inter Trust Technologie. The company filed a suit
pertaining to a set of 30 patents relating to DRM Technology (Digital
Rights Management) against Microsoft in 2001. The result of this suit was
a 440 million US dollars payout by Microsoft to Inter Trust Technologies,
and a user license for the patent portfolio for Microsoft and the end users
of Windows operating systems.

Perhaps as a result of these experiences, Microsoft’s intellectual prop-
erty strategy focuses on efforts to reduce its own exposure to third parties’
intellectual property. What ever the case may be, Microsoft is looking for
cross licensing agreements that give the company access to valuable and
intellectual property portfolios that could perhaps otherwise be problem-
atic (Beck 2005). So far, Microsoft has signed cross licensing agreements
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with Cisco Systems, Hewlett-Packard, IBM, SAP, Siemens, Sun Microsys-
tems, Unisys and Xerox (Informationweek Smallbizpipeline 2005).

5.3.4 Filtrator

The Filtrator aims to filter-in missing and complementary intellectual
property within R&D collaborations while approaching narrow market
sizes to gain access to trusted innovators and to gain collaborative, cus-
tomer-specific projects. The Filtrator has to be capable of selecting a suit-
able collaboration partner, i.e. a suitable source of intellectual property and
technology for the specific niche market. The Filtrator also has to ensure
that its rights concerning the in-sourced intellectual property are good
enough, both generally and specifically, whether the collaboration is con-
cluded in a normal way or aborted; in failing to do so, the Filtrator risks
becoming dependent on the intellectual property collaboration partner. If
the Filtrator has a strong position, e.g. as a solution provider owning a
strong market brand, it might be possible to take over control, thereby pre-
venting a drain via the delivering collaboration partner to competitors.

Even though the German logistics and financial services enterprise
Deutsche Post World Net clearly focuses on service innovations, it is an
apt example because its range of services depends heavily on a technical
backbone. By pursuing an active intellectual property management, the
company filters-in best-in-class technical content from outside, while real-
izing consequent cost cuts to secure its leadership with regard to other in-
ternational competitors. Earlier, Deutsche Post World Net might not have
gone to great efforts to receive adequate access to the fruits from its inter-
firm R&D collaborations, i.e. the intellectual property when, e.g., co-
developing automated letter and parcel distribution machines. But this pol-
icy led to a larger knowledge drain than the enterprise found necessary.
Today, this has clearly changed: Deutsche Post World Net even bought
various companies to secure market, technology and intellectual property
access in order to accelerate its businesses in the fields of letters, express,
logistics and financial services.

The consumer goods manufacturer Henkel manages to successfully col-
laborate with partners. The company has developed the following ap-
proach for its specific branch segment: Henkel no longer insists on entirely
obtaining all intellectual property rights that are derived from collabora-
tion. The collaboration partner may keep, e.g., the patents, utility models
and trademarks that result from its collaboration work. Henkel might even
support the partner with its own know-how. The advantage for Henkel is
that it has become very attractive for suppliers to collaborate with Henkel
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and that the collaborations have reached a high level of mutual trust. As
Henkel is a rather small company compared to some of its competitors, it
is important for them to maintain relationships with the best suppliers and
other potential partners. In return, Henkel receives, e.g., an exclusive pur-
chase agreement for a specific period of time. A typical exclusivity time
frame is two years.

Summary. Table 17, p. 143, provides an overview of the characteristics of
the four types of managing intellectual property in R&D collaborations.

In the next chapter, the four types will be further enriched by a theoreti-
cal basis based on the literature review. By cross comparison with the case
study companies from the preceding chapter, several hypotheses are for-
mulated to create an empirically grounded theoretical model for managing
intellectual property in R&D collaborations.
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Table 17. Characteristics of intellectual property management types

Multiplicator  Leverager Absorber Filtrator

Collaboration out-bound out-bound in-bound in-bound

focus

Market size  broad narrow broad narrow

Description ~ Multiplicates IP  Leverages own IP to Absorbs broad  Filtrates IP
into broad mar-  enable collaborative IP sources ona sources to gain
kets on a col- market entry into collaborative access to trusted
laborative basis  niche markets and  basis to enrich  innovators and
to set standards  customer-specific ownIPandto  to gain collabo-
which are re- projects. gain access to rative, customer-
garded as busi- standards. specific projects.
ness-enablers.

Strengths Strong in tech-  Strong in technol- ~ Strong market  Strong in mar-
nology and IP ogy and IP position presence, e.g. ket-specific
position; within a certain valuable pur- niche market.
low exposure. market/technology. chaser.

Weaknesses ~ Danger of being Dependency on col- Need for ade- Need for own
attackable by laborative im- quate back- competence and
third party IP provements and re- currency to li- [P to fully sat-

Opportunities

Threats

with regard to
own technology
and products.

Value of own
technology can
be multiplied by
participating in
third parties’
business oppor-
tunities while
profiting from
technological
improvements
through back-
licenses.

Risk to loose
credibility as
technology
leader and
source for valu-
able IP.

lating IP.

Participate in other
market business op-
portunities;

bind suppliers or
customers to de-
velop leading-edge
technology.

Risk of not being in
the position to
keep/receive the col-
laborative im-
provement, i.e. the
IP.

cense [P, e.g.
market access or
own IP.

Get access to
valuable IP
without market
restrictions;
reduce own ex-
posure.

Risk of being
attacked by third
parties due to
large exposure
and due to few
own IP.

isfy customer
needs on its
own.

Situational se-
lection option
for best-in-class
collaboration
partner;

gain customer-
specific projects.

Risk of being
too dependent of
IP suppliers or
loosing market
segments to
them.




6 Theoretical Implications

6.1 Derivation of Propositions

Based on the literature review in chapter two several anticipated core com-
ponents for managing intellectual property in the early stages of R&D col-
laborations can get extracted.'® With respect to the findings for characteriz-
ing collaborations (Kale, Singh and Perlmutter 2000), these core
components are structured into the three categories for managing intellec-
tual property in R&D collaborations (Table 18): motivation, structure and
performance. Based on the core components derived from theory, proposi-
tions are induced. These propositions are proven in a second step by means
of an in-depth comparison with the case studies presented in chapter four
to formulate hypotheses (Eisenhardt 1989).

Table 18. Categories and core components for managing intellectual property in
R&D collaborations

Motivation-related core components

= Main goal of collaboration;
= Prior experience with collaborations;
= Information asymmetry, trust and power.

Structure-related core components

= Strategic compatibility;
= Implementation capability;
= Complementary commercialization capability.

Performance-related core components

= Collaboration formation capability;
= Intra-firm relationship capability;
= Legalization capability (policy process).

18 The term core components describes the constitutive elements for forming an overall

comprehensive concept (Enkel 2005).
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6.1.1 Motivation

(1) Main goal of collaboration. Intellectual property can be generated in-
ternally or externally (Ernst 2002a). It is therefore an important issue for a
collaborating company to know whether the collaborative activities will
create intellectual property. This could also depend on the company’s gen-
eral attitude to in-bound and out-bound licensing. The anticipated patent-
ing output depends, however, on the sectoral partnering and patent inten-
sity and finally on the sectoral strength of the intellectual property
(Hagedoorn 2003).

During the early stages of R&D collaborations, it is the technologies
that matter most. At these stages, the acquisition of intellectual property is
often of secondary importance. However, intellectual property often turns
out to be the final outcome of such collaborations. The longer a collabora-
tion project lasts, the more tangible the outputs become.

Proposition 1:

The collaboration partners make use of inter-firm R&D collabora-
tions to generate new intellectual property.

(2) Prior experience with collaborations. The capability of knowing
when it is the best time to enter a collaboration, of selecting highly fitting
collaboration partners, and of administrating a collaboration relies strongly
on prior experience with inter-firm R&D collaborations (Anand and
Khanna 2000). The quality of this process also depends on the capability to
scan and monitor third party intellectual property to find and evaluate a
suitable collaboration partner (Abraham and Moitra 2001). The overall
ability to manage intellectual property in collaborations depends on intel-
lectual property management skills and is therefore dependant of the level
of prior experience with a joint patenting process (Hagedoorn, van Kra-
nenburg and Osborn 2003).

Proposition 2:

Prior experience within inter-firm R&D collaborations influences
the capability of the collaboration partners to manage related intel-
lectual property issues.
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(3) Information asymmetry, trust and power. In general, the collaborat-
ing partners must accept that they may not know everything about their
partner. However, during the early stages it is essential for the potential
partners to clearly understand the reciprocal interests of the participating
collaborative partners (Chiesa, Manzini and Toletti 2002). The number of
collaboration partners influences the extent of the collaboration partners’
knowledge of one another (Becker and Dietz 2004). Even though experts
from patent departments might support the collaboration procedure by
identifying open issues and recommending solutions, information asym-
metry can also occur due to other influences. One example is the difficult
issues that are often faced due to uncertainty resulting from anti-trust legis-
lations, which is a major issue within the car manufacturing industry. Very
relevant in the partnership decision is the level of trust between partners
(Chiesa, Manzini and Toletti 2002).

Proposition 3:

Information on intellectual property that is publicly available and
enriched with specific R&D collaboration know-how reduces infor-
mation asymmetry and fosters trust between the collaboration part-
ners.

6.1.2 Structure

(1) Strategic compatibility. Companies that collaborate generally do so
because of a lack of resources or competencies, which are necessary to
form an autonomous standard. From their research, Chiesa, Manzini and
Toletti (2002) concluded that there were three bases of motivation for a
standardization procedure in the form of a development collaboration. The
first is to reduce the risks and costs of standardization, the second is to in-
crease and complement the available skills and competencies, and the third
is to increase the market power favoring the introduction of the technology
to the market. Another important selection criterion for choosing partners
is determining if the shared resources are complementary (Nooteboom
1999; Miotti and Sachwald 2003). Therefore, strategic fit greatly depends
on the level of the competitiveness between the collaboration partners.

Proposition 4:

Partner selection depends on the complementarity of the collabora-
tion partners’ resources, including the intellectual property.
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(2) Implementation capability. Inter-firm collaborations based on joint
R&D is one of the most significant reasons for forming alliances, espe-
cially in high-tech industries and in the emerging technical industry sectors
(Mowery 1988; Mytelka 1991; Hagedoorn 1993; Arora and Gambardella
1994; Colombo 1995). But even in other industries, such as manufacturing,
R&D collaborations may have a positive effect if there is sufficient absorp-
tive capacity (Veugelers 1997). With respect to the information and com-
munication technology industry sector, the more alike the technological
portfolios of the collaboration partners, the easier it is to mutually absorb
each other’s capabilities (Santangelo 2000).

Successful collaborating parties therefore agree to exchange specific in-
formation about intellectual property rights before, during and even after
the collaboration. During the finalization of contracts, the most difficulties
often occur while resolving content-related issues. These difficulties can
include trying to solve which party should receive which rights of use.

Proposition 5:

The level of joint R&D within inter-firm R&D collaborations influ-
ences the level of joint intellectual property.

(3) Complementary commercialization capability. Another important
part of the partnership decision process is assessing the coalition’s market
power (Chiesa, Manzini and Toletti 2002). However, it is common practice
to split patent ownership and rights of usages according to the collabora-
tion partners’ business models, as the partners might like to use the intel-
lectual property in different markets beyond the scope of the collaboration.
In those cases, the partners will need to agree to bilateral conditions. An-
other reason why exclusivity might be preferred is that both partners want
to avoid situations where the competitors can easily obtain access to their
collaboration results and thereby reduce their competitive advantage. An-
other possibility is to agree to time-limited exclusivity, or to declare cer-
tain market sectors exclusive, for example the high end or low end of the
market. However, the value of exclusivity needs to be established with re-
spect to product volume and the value versus cost ratio for customers.

Proposition 6:

The individual collaboration partners’ business models influence
the level of exclusivity, e.g. of ownership rights, rights of use and li-
censing rights.
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6.1.3 Performance

(1) Collaboration formation capability. In order to be able to form a col-
laboration, the collaboration partners have to undergo a process of collec-
tive identity building. The collaboration partners thus rely on three ele-
ments when collaborating: the willingness to collaborate, means of
communication and a common purpose to justify the collaboration
(Segrestin 2005). However, during the collaboration process formation,
finding the right moment to broach intellectual property issues is crucial,
especially during the early collaboration stages or standardization proce-
dures (Bekkers, Duysters and Verspagen 2002).

Another practical issue deals with deciding whether intellectual property
issues should be involved at all. If the decision is positive, it should not be
dealt with too late in the early stages of the R&D collaborations.

Proposition 7:

The collaboration partners’ expectations concerning intellectual
property influence the set-up of the inter-firm collaboration.

(2) Intra-firm relationship capability. Within a company, there are sev-
eral factors that influence the company’s capability to handle collaboration
processes. A main factor is the managers’ experience in handling people
and relationship issues early in the collaboration stages (Kelly, Schaan and
Joncas 2002). As a prerequisite for successful collaborations, top-
management should clearly support the collaborations’ reciprocal goals.
The companies’ intellectual property departments often need to deal with
the inherent problem of researchers’ preferences for disclosing information
as soon as possible. It is thus important to understand that early in the col-
laboration formation phase researchers already often anticipate who their
partners are likely to be. Legal staff is often only involved much later and
are regularly only asked to handle unpleasant situations.

An increase in the number of new R&D collaborations towards the end
of a fiscal year is important for firms in order to quickly invest the remain-
ing allocated budgets. This puts pressure on the legal staff, as they need to
conduct several negotiations and finalize contracts within a limited period
of time. Intellectual property departments strive to proactively inform and
educate their R&D and marketing people about the procedures necessary
to maintain an adequate level of quality and security. Those responsible for
concluding the collaboration are then able to operate in a goal-oriented
manner, while simultaneously knowing the essential do’s and don’ts. It has
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been found that internal patent awareness committees, formed by partici-
pants from various departments and functions, form a key basis for internal
training and inter-communication.

Proposition 8:

Firm-internal procedures and processes influence the capability to
successfully handle intellectual property issues concerning inter-
firm R&D collaborations.

(3) Legalization capability. There is evidence that legal procedures play a
dominant role, as formal rules and legal devices have often proved tangible
instruments for a collaboration’s cohesion. Furthermore, legal instruments
define the conditions of entry into or exit from a collaboration as well as
defining the results or opportunities and analyzing the sharing procedures
or risk and opportunity assumption (Segrestin 2005). It is common prac-
tice, especially in large enterprises, to maintain a selection of standardized
contract samples for various situations. The onus is then placed on the
other parties involved to change any element of the contract. However, it is
evident that dealing with intellectual property processes in collaborations
can rarely be standardized, since most situations faced must be handled on
a case-by-case basis.

Proposition 9:

Standardized goals, processes and contractual intellectual property
elements influence the ability to handle intellectual property issues
when forming a collaboration.

6.2 Induction of Hypotheses

6.2.1 Motivation

(1) Main goal of collaboration. Contrary to all other kinds of collabora-
tions, the generation of intellectual property forms the core of any research
collaboration for /BM. Therefore, IBM treats intellectual property aspects
as a crucial part of most agreements, especially as these aspects can lead to
major disputes or even prevent collaborative activities. The whole point of
intellectual property, the appropriate level of protection and allocation of
rights is to maintain freedom of action. Once an agreement is achieved, the
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intellectual property is usually no longer subject to major disputes. This
process might take years, though. At IBM, the Business Development
function specifically assesses whether the planned collaborations are rea-
sonable regarding in respect of the strategic and technical aspects as well
as the core technologies. If the technology in question is considered strate-
gically important and a potential future core technology, /BM tries to con-
tract the technology and abstain from collaboration. In such a case, /IBM
could develop the technology in-house, or order or buy the development
and therewith obtain the rights.

SAP maintains strong partnerships with various universities, e.g. Univer-
sity of Karlsruhe and various customers, e.g. BP. The research collabora-
tions are based on the belief that customers do not strategically consider
the impact, opportunities and risks of new technologies. Therefore, SAP’s
main goal for collaborative research is to find a way to gain new customers
and to motivate the existing customer base to join into the research pro-
jects.

SAP always tries to find suitable partners. While universities fill the role
of basic knowledge suppliers, industrial partners tend to provide business
scenarios that are expected to influence product development.

The current collaboration projects are often established with a technol-
ogy research perspective. However, the business perspective is becoming
increasingly important. Collaboration provides the opportunity to work
with both partners and potential customers.

SAP often takes the lead in its collaborations as project coordinator.
Very profound and trustful relationships form the basis for partner selec-
tion with various research institutes and universities.

Swisscom’s main goal for entering collaborations is the generation of new
technology and products that can be broadly marketed. Other important
goals include gaining know-how, the observation of recent technological
developments and the generation of intellectual property.

Swiss Re still copes with two emotions within the company: On the one
hand there is the traditional open attitude, while on the other hand there is
the residual internal focus on independence and the self-development of
products. In the past, product developments stemming from collaborations
were of lesser importance. Marcel Biirge, Head Risk Engineering & Train-
ing, feels that the old paradigm is still important for individual employees
who think that self-development is better than developments in collabora-
tions with external partners.

The learning culture within Swiss Re is slightly more conspicuous than
in other firms in the financial services industry. The Swiss Re guidelines
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state (Swiss Re 2003): “We share our information with others, and pass on
our knowledge. We constantly promote the development and dissection of
knowledge. We encourage a culture of learning in the company. We are
open to new situations.”

Hypothesis 1:

The higher the expected outcomes of an inter-firm R&D collabora-
tion, the more important the individual intellectual property ex-
ploitability of the collaboration partners becomes.

(2) Prior experience with collaborations. Based on a good deal of ex-
perience with respect to the benefits and issues of collaboration projects,
IBM evaluates three critical issues before entering a collaboration: genera-
tion of tangible value; freedom of action; and protection of the competitive
advantage. At IBM, a case-by-case attitude still forms the basis for the
process according to which intellectual property from collaborations is
handled. The limited exclusivities of certain exploitation rights illustrate
this practice.

SAP currently conducts research collaborations with about 200 partners
from different industries and research organizations and often takes the
lead as project coordinator in its collaborations.

As a former monopolist, Swisscom generally needs to take care of antitrust
legislation when entering collaborations. Swisscom has some experience
concerning collaborations with academia that were targeted at the explora-
tion of emerging technologies, usability studies and the set-up of pre-
business cases. More importantly, Swisscom mainly experienced innova-
tion collaborations with industry partners on a project basis in order to
push the market introduction of new technologies. Although intellectual
property does not play a major role in this type of collaboration, it should
not be neglected. Therefore, Swisscom developed an informal pattern of
pre-entering checks to try to avoid inefficient and ineffective collabora-
tions.

Swiss Re has had collaborations with a number of partners in the past. Es-
sentially, the common invention mindset of both parties has played a sup-
porting role in these partnerships. Swiss Re has so far not yet signed licens-
ing contracts with more than one party at any given time.
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Innovation collaborations led Swiss Re to work with their partners up to
a certain point. This solution is obvious, since a larger number of partners
requires a more complex set of contract rules, resulting in a substantial in-
crease in costs for Swiss Re.

Hypothesis 2:

The more experience a collaboration partner has gathered with in-
tellectual property issues in inter-firm R&D collaborations, the bet-
ter this partner is able to establish and realize its interests concern-
ing intellectual property.

(3) Information asymmetry, trust and power. At /IBM, trust is consid-
ered a main factor that influences the choice of a collaboration partner. Al-
though small companies might be impressed by Big Blue and therefore see
power as an important factor in collaborating with /BM, power is usually
not of great importance at the research level at IBM itself. Therefore, IBM
tries to build up trust through balanced contracts to ward off an imbalance
of power.

SAP’s experience has proved that very profound and trustful relationships
form the basis for partner selection for collaborations with academia, tech-
nology partners and customers.

Swisscom focuses on the possible potential of combining knowledge from
otherwise separate technology fields. At Swisscom, the partner’s comple-
mentary knowledge and therewith the information asymmetry are regarded
as the central motivational factors which might lead to radical new prod-
ucts. Other aspects like trust are only regarded as additional dimensions
that play a major, but secondary role.

Donat Bischof, an intellectual property manager at Swiss Re, recently
noted: “Swiss Re always shows its cards, and maintains honest, up-front
dealings with current and potential partners in order to create clarity and
trust”.

On the other hand, Swiss Re expects a similarly open, communicative
approach from its partners. Within the first few meetings with representa-
tives from the other company, Swiss Re can determine the appropriateness
in this regard.
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However, it must be noted that in its collaboration with CompuSpec,
there had been some difficulty during the contract negotiations. Specifi-
cally, it was felt that CompuSpec might not have always been upfront,
forcing Swiss Re to handicap certain elements of the collaboration to pro-
tect their rights, while still saving the collaboration. Afterwards, it was es-
tablished that some of those rights could be recovered if an admission or
concession was made regarding some of the prior dealings.

The collaborations with AlphaSoft and CreativeTools were conducted on
a smaller scale with smaller partners, in contrast to the collaboration with a
larger partner like CompuSpec. However, the size of partners is irrelevant
to Swiss Re, as it looks for the best situations and partners irrespective of
size and power. In the collaboration negotiations with the smaller partners,
the emphasis was placed on finding commonalities, and ensuring that the
license agreement was a win-win situation for both sides.

Hypothesis 3:

The more open the information exchange philosophy of the collabo-
ration partners, the more likely it is that balanced collaboration
contracts with respect to intellectual property can be closed.

6.2.2 Structure

(1) Strategic compatibility. Concerning the compatibility of collaboration
partners, IBM specifically focuses on an equal level of know-how and
skills from which both partners can benefit. These requirements concern
the collaborating teams’ know-how and less the partners’ general knowl-
edge. Over the years, the company has had very good experiences with a
symmetric model in joint research and development as well as with joint
patenting. Based on these experiences, IBM is convinced that both a mu-
tual contribution to the project is a good starting point, and that any agree-
ments that might hinder one of the partners after the collaboration, are dis-
advantageous for learning and innovation. Consequently, /BM does not
usually sign any contracts that restrict its capability to exploit potential
outcomes, for example, regarding certain companies, regions or markets.

At SAP, the selection of collaboration partners is based, on the one hand,
on existing relationships. On the other hand, an overall fit must also be
reached. In partly government-funded projects this means to determine the
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ideal firm size and country portfolio. At SAP Research, partner selection
criteria could follow any of the following strategic aspects: reaching poten-
tial SAP customers that are interested in collaborating with SAP on re-
search level; approving research relationships; and contributing to own re-
search and business agenda. But it also has to find good answers for these
questions: the business activities into which the collaboration topic really
fits; the form the intended consortium takes; the European Union’s accep-
tance of the research proposal; how to find win-win-situations, while stay-
ing within the core competencies; how to avoid that partners do not sig-
nificantly enter into each other’s core competencies; and how achieved
research results shall be divided between the collaboration partners. Non-
government funded projects normally are based on similar research road
maps between the research partners.

An example is MobileCorp’s search for mobile phone based applica-
tions. On the one hand, MobileCorp and SAP have a similar research road
map and their collaboration makes sense. On the other hand, there is the
risk that MobileCorp might be getting too much access to SAP’s software
competences. This differs from the general case where customers such as
hardware companies hand over some of their hardware to be used by SAP
for software development and testing. Both parties would not fear any
overlap of competencies. SAP would not expect the hardware partner to
move into software applications and vice versa. Under these circumstances
the clients approach SAP for such a collaboration.

Swisscom enters collaborations with partners from outside the telecommu-
nications industry (non-competitors) and partners that are located in their
value chain. Strategic compatibility is therefore not of crucial importance,
as the collaboration partners may have different objectives, which do not
harm each other. An excellent illustration of this is the collaboration of
Swisscom Mobile with Atrua Technologies in which both partners reached
an excellent fit of their company business models.

As an internationally active enterprise, Swiss Re has entered into collabora-
tions with a wide array of partners worldwide. For the most part, collabo-
rations are formed with universities and research institutes. There are also
collaborations with competitors, but those arrangements are dependent on
the decision of each respective department within Swiss Re.

Of all of the innovation partnerships, all but three partners were from
Switzerland and were not in direct competition with Swiss Re. The partner-
ships with AlphaSoft and CreativeTools can be characterized as contract
collaborations, with Swiss Re being the contractor. Both partners are no-
ticeably smaller than Swiss Re. The collaboration with CompuSpec, a
company larger than Swiss Re, is in the form of an R&D collaboration.
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Hypothesis 4:

The better the strategic, compatible fit between the collaboration
partners, the more likely it is that a balanced intellectual property
model can be found for the R&D collaboration partners to support
learning and innovation.

(2) Implementation capability. /BM does not have an accurately defined
procedure for the allocation of rights on entering collaborations, as the
company treats every collaboration as an individual case. /IBM therefore
usually suggests a fairly easy solution to its partners, although the agree-
ments reached may vary from case to case (Fig.35). For example, an
evaluation agreement might be reached for testing prototypes. Neverthe-
less, when IBM wishes to exchange confidential information, it will aim at
a non-disclosure agreement or an agreement for exchange of confidential
information. Without such an agreement, the partners risk obtaining too
much confidential information at a stage when there is still uncertainty re-
garding the collaboration itself.

IBM generally enters into a joint research agreement, or into a joint de-
velopment agreement when undertaking collaborative R&D activities.
Joint research agreements are usually agreed on to protect /IBM’s intellec-
tual property and confidential information from publication. Joint devel-
opment agreements often aim at jointly developing certain product compo-
nents. The latter agreements also comprise licensing issues to enable
development. A mutual balance of know-how and exchanged information
is essential in this case, since no payment is due or owing by any party to
any other party under a joint development agreement.

Collaboration activities can either have a product-related character or an
explorative character. Product-related activities are mainly organized be-
tween /BM and Japanese industries. Licensing and charging aspects de-
pend on the specific project. Such activities are more difficult to organize
and need more arrangements to handle possible difficulties like potential
bankruptcy or the exit of the collaborating partner.

During the explorative activities in respect of a technological transfer,
the collaboration’s focus is on the enlargement of technical competencies,
skills and potentials as well as the mutual gain of knowledge. In such ex-
plorative collaborations, the implementation of the freedom of action is
driven by simple and clear arrangements aimed at agreeing and entering
the partnership. Each partner and its subsidiaries have gratuitous rights to
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use the project-related know-how and intellectual property that evolve
from the collaboration, although inventions are not generally shared. The
rights of use only consider foreground knowledge, which is knowledge de-
veloped during the collaboration. Background knowledge, which is each
partner’s pre-existing knowledge, is protected in advance and can be li-
censed. This /BM approach has proven to be very practical and has never
led to serious disputes or misunderstandings among the industries in-
volved. The rules simply state that whoever makes the invention also gets
the ownership rights, similar to most patent laws.

Know-how generated through collaboration can be licensed without the
agreement of the partner, as mutually generated know-how is considered
free and independently available for use by each of the involved parties.
This regulation does not yet apply to marketable products. Joint innova-
tions establish joint patenting rights, for which both partners generally re-
ceive full exploitation rights. After analyzing the potential risks or finan-
cial consequences of such an approach, IBM sometimes does not include
the related paragraphs in the agreement in order to avoid intellectual prop-
erty disputes and further time-consuming negotiations. The increased har-
mony in national patent laws allows this behavior, which is, moreover, of-
ten appreciated by the counterparts, especially small companies. The
possibility of co-applicants or co-inventions is generally not useful, as both
parties would have to apply, translate and register. This requires significant
time and effort for the administrative coordination from both parties.

Typical characteristics of SAP’s collaborative research projects are: dura-
tion of two to three years; competency augmentation through diverse con-

Foreground IP by A Foreground IP by B

ri.ghts of use,
licensing rights

ri(i:jhts of use,
licensing rights

A&B Patent ownership

Partner B

Patent ownership
Partner A

A&B: mutual rights of use and licensing rights

Fig. 35. Allocation of intellectual property rights at IBM (standard solution)
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sortia; risk sharing through cost sharing and joint applications for partly
governmental funding. SAP insists in collaborative research projects that
intellectual property belongs to the inventor, while joint intellectual prop-
erty is shared.

Swisscom clearly focuses on industrial partnerships whose target is to push
the market introduction of new technologies. Based on its desire to yield
results, Swisscom Mobile has developed a four-step selection process from
the intellectual property perspective. These four steps include: an analysis
of potential partners’ patent portfolios, the definition of complementary in-
tellectual property, the identification of potential benefits and the decision
to enter a collaboration or drop out. Swisscom generally handles collabora-
tions and intellectual property issues case-by-case. Where intellectual
property is developed mutually, costs and profits are shared. However,
Swisscom often manages to take ownership of later patents and therewith
becomes responsible for all related costs. A non-exclusive right of use is
then granted to the partner. If a collaboration were to result in any prod-
ucts, each partner would be responsible for any associated fees and costs.

In the Atrua Technologies case, the resulting technology was patented.
Atrua Technologies holds the patent for the biometric sensor that identifies
the user’s fingerprint, and Swisscom Mobile holds the patent for one spe-
cial feature implemented in the device: the ability to communicate with a
mobile phone’s SIM card, governing the resulting data stream. Swisscom
Mobile now plans to license this technology by generating a related mar-
ket, thereby earning royalties on the jointly developed technology.

Swiss Re has only been involved in a few licensing agreements so far.
Nonetheless, the company strives to learn: “We have made some mistakes,
and will likely make more, but this will lead to successful and sustainable
licensing agreements”.

The constant focus on intellectual property in collaborations requires
much time and commitment on the part of many employees, something
that increases costs significantly. However, based on patenting, certain
partnerships are possible that could not otherwise have taken place.

Hypothesis 5:

The more concrete ownership rights, rights of use and licensing
rights have been aligned by the inter-firm R&D collaboration part-
ners, the better intellectual property and joint intellectual property
can be handled by the collaboration partners.
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(3) Complementary commercialization capability. There are no stan-
dards without exceptions. /BM too made some compromises, especially
regarding joint intellectual property. A typical situation is when the /IBM
partner is a company operating within a niche of minor importance to /BM,
which minimizes IBM’s potential risk. Such agreements include, for ex-
ample, the allocation of technical inventions’ ownership rights with respect
to components or systems, and exploitation rights regarding different geo-
graphical regions. In general though, markets are not subject to related ar-
rangements and a fragmentation of the rights of use and licensing rights
will therefore only occur as an exception. However, the pharmaceutical in-
dustry is a good illustration of this practice. Long research periods for test-
ing and prototyping products normally cause high investments for pharma-
ceutical companies. To regain these investments, they might need to
ensure the most exclusive position in respect of their development out-
comes. In such a case, /IBM might have to abandon the right to use the in-
tellectual property required by the pharma-related foreground and leave it
to the partner (Fig. 36). This condition might even turn out to be a prereq-
uisite of the pharmaceutical partner for entering the collaboration. The
foreground intellectual property will then be divided between /BM and the
partner as it relates to each market. Other fragmentations are always possi-
ble, but are rare exceptions.

A: exclusive rights for market A

A:
rights of use,
licensing rights

B:
rights of use,
licensing rights

Foreground IP by A Foreground IP by B

Market A

Market B /
other markets

Patent ownership A&B

Partner A

Patent ownership
Partner B

B: exclusive rights for market B

Fig. 36. Allocation of intellectual property rights at IBM (exceptional solution)
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At SAP, the compatibility between the partners depends on the anticipated
deliverables of each partner, and their compatibility. It is important to en-
sure that there is no overlap in the usage of research results post-
collaboration. At this stage, there is a need to have a look into technical
content and details. Very often strong efforts have to be taken to jointly
develop an agreement that mutually ensures each others interests and de-
fines suitable exit criteria for the case of an earlier termination of the
agreement. In principle, each partner may use the joint research results, but
only on basis of its own research contribution and intellectual property.

Swisscom considers commercialization capability as a crucial criterion in
collaborations. As a result of the enforcement of implementation capabil-
ity, Swisscom’s collaborations mostly need to result in saleable products.
From a financial perspective, both intellectual property and cross-license
agreements have only recently gained attention in the telecommunications
services industry. A first external licensing contract was recently signed
with idQuantique.

For Swiss Re, collaborations are designed and aligned to the company phi-
losophy, taking a long-term perspective. A long-term, intensive partnership
often results in a win-win situation for both sides.

The locked-in licensing agreement with AlphaSoft has a duration of four
years, the agreement with CreativeTools lasts around three years. There is
a tacit agreement in both cases that allows the contracts to be extended by
a year. The contract with CompuSpec runs for the life of the patent, which
is up to a maximum of 20 years. However, there is no set agreement be-
tween the parties beforehand that establishes a long-term relationship. In-
stead, that decision is made in each specific situation.

Costs, which can be decreased through the protection of intellectual
property, also play an important role. The easily imitable (re—) insurance
products, which could not be fully protected in the past, can take on greater
importance through possible intellectual property protection. Thereby, li-
censing income from patents can be a good source of income.

Hypothesis 6:

The lower the anticipated overlap of the collaborative intellectual
property is, the more realistic it is that a mutual fit can be found to
use and exploit the collaboration results, including the intellectual

property.
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6.2.3 Performance

(1) Collaboration formation capability. If collaboration is foreseen by
IBM, the actual partner selection is usually left to the scientists. The most
important factors that influence the start of a collaboration are former ex-
periences with this partner, common interest in the subject, proper com-
munication and information exchange. Usually it is a scientific decision
whether or not to collaborate at all. Yet the kind of collaboration is deter-
mined more by the scientists with their high specialization in certain re-
search domains, and within a small worldwide network of scientists.

At SAP, a Research Business Development Team initiates collaborative re-
search projects. For SAP, patents play a relatively important role within
collaboration projects. The quantity of achieved invention disclosures has
even become an indicator of project success. SAP Research sets a quantita-
tive invention goal measured per project, which is included in personal
target agreements and effects salary bonuses.

Swisscom has neither formal limitations nor numerical restrictions on the
choice of potential collaboration partners. Due to Swisscom’s history as a
monopolist, the company has to take care when collaborating with direct
competitors to avoid possible cartel structures. Therefore, long-term col-
laborations with competitors have not as yet been taken into consideration,
especially not in the same geographical market.

Right at the initial phases of a collaboration, when partners get to know
each other and the first bits of information are shared, it is essential for
Swiss Re to identify the implicit knowledge within their own firm. Impor-
tantly, any new knowledge developed in collaborations must be identified
before it enters the public domain.

At Swiss Re, funded patent analyses of (re—) insurance activities are un-
derway. The aims of these analyses will be to detect market trends, prevent
patent infringements, and assist in choosing the appropriate collaboration
partner. A first step towards this goal was reached with the introduction of
a multi-functional search and classification instrument in the spring of
2003. This will make it possible to conduct verifiable analyses in future.

Hypothesis 7:

The clearer a collaboration partner has defined its goals and needs
concerning the collaboration’s intellectual property outcomes, the
clearer it can evaluate the anticipated benefits of the inter-firm
R&D collaboration in advance.
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(2) Intra-firm relationship capability. Especially during the early stages
of collaborations, /BM is sometimes confronted with internal difficulties
due to conflicting perspectives between the collaborating level and the ne-
gotiating level. Whereas the latter still negotiates with the partners’ attor-
neys, the collaborating level might already be working with the partners’
scientists. Language and cultural aspects may also play a role, as research-
ers generally communicate in a different way than attorneys do. Whereas
researchers act in a solution-driven and technology-orientated way, law-
yers have to consider the worst cases. To diminish this gap, attorneys in-
form the researchers about the risks and advantages of good contracts and
good documentation.

At IBM, the legal department reviews all contracts and in the case of a
non-standard contract, it employs the intellectual property department to
examine the relevant intellectual property issues. In this /BM matrix-
organization, the /BM patent attorneys of both the research and intellectual
property organization work together in order to smooth their various inter-
ests. To enable the researchers to work freely and independently, /BM
strives towards closing good contracts: “A good contract is a contract you
never have to look at again”.

At SAP, in the corporate Global Intellectual Property Department the pat-
ent professionals have dedicated internal customers and follow a speciali-
zation in various fields. Consequently, technical expertise is backed by a
constant contractual and legal expertise, ensuring that there is an internally
harmonized and continuous representation of SAP’s corporate interests.

Swisscom’s top-management is willing to support collaborations, espe-
cially as innovation that might be strengthened by patents is important to
the company. The research group Swisscom Innovations that is the main
developer of intellectual property, acts as a link between the group compa-
nies and monitors potential synergy effects.

There is no explicit R&D department within Swiss Re. As a rule, research
and development activities are carried out in practically every business
unit, yet there is no central R&D department. It is a known fact that there
are researchers, of varying numbers, in each of the departments. This
Swiss Re-specific peculiarity does not mean that they do not enter into
R&D collaborations. Rather, they do so without the coordination and in-
volvement of a central R&D department.

It is not only difficult to account for which business group takes on the
most collaborations, but also what innovation collaborations are being
conducted in the individual business groups at any time. Within the realm
of financial services, there have been only some patents thus far. However,
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it is anticipated that more patents will be created in this area, along with
more external partnerships. These undertakings highlight the ever-
increasing importance of financial services and innovation collaborations.
The current innovation collaborations can be characterized as R&D col-
laborations.

Hypothesis 8:

The more accepted the collaboration partners’ intra-firm relations
between internal stakeholders, e.g. intellectual property department,
legal department, R&D department, are, the more efficient and ef-
fective the evolution of the collaborative intellectual property deci-
sion-making processes and procedures.

(3) Legalization capability. /BM basically considers all collaboration
models as a possibility, and therewith shows great readiness to negotiate
fair and appropriate agreements. Yet, certain alternative models turn out to
be impractical, for example, the unclear definition of criteria and appropri-
ate allocations is regarded as risky by /BM and a potential cause of future
disputes. The symmetric standard solution is therefore usually applied and
is intended to provide enough incentives to reach the collaborative goals.
The majority of the partners perceive the symmetric model, in which they
are mostly free to license the collaborative outcomes, as mutually fair. Ne-
vertheless, there are partners who do not perceive this as enough, and who
would also like to gain a share of the revenues that /BM generates with its
licensing policy. This is not practical, due to /BM’s numerous and complex
licensing contracts and is thus refused by /BM. Moreover, IBM fails to see
why the partner should additionally benefit from /BM’s successful prac-
tices.

Based on long years of practice, IBM attempts to keep its negotiated
contracts relatively short, clear, and practical. Like many other large com-
panies, IBM attempts to enforce its standard contract paragraphs when ne-
gotiating a bilateral agreement.

SAP generally insists on its own standard agreements for collaborative pro-
jects. SAP makes a distinction between pre-existing knowledge and col-
laborative knowledge. Pre-existing intellectual property is kept exclusive
within collaboration agreements. The only exception is that of open inter-
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faces. For collaborative intellectual property, SAP seeks single patent own-
ership, although joint inventions are shared.

Swisscom has a high interest in applying clear regulations and guidelines to
intellectual property issues in R&D collaborations. The partitioning of em-
ployees’ activities in respect of collaboration and for Swisscom exclusively
is, e.g., subject to intellectual property allocation agreements during the
set-up phase. Also classification agreements help to prevent intellectual
property that is developed in collaborations from diffusing into the in-
volved collaboration partners before property rights are defined.

At Swiss Re, collaborations, which were once regulated on the basis of
patent aspects, are now explicitly regulated using licensing agreements. In
general, parties often enter into collaborations without fully understanding
the intellectual property component. In a normal collaboration, therefore, a
basic agreement is often enough to get things started. However, “as soon
intellectual property gets involved, things become more complicated”.

Hypothesis 9:

The sounder the combination of goals, processes and standardized
elements on intellectual property issues, e.g. contract paragraphs,
as well as on an individually decided case-by-case basis, the less
negotiations on intellectual property issues hinder the start of an in-
ter-firm R&D collaboration.




7 Managerial Implications

After having analyzed the case studies to deduce an intellectual property
management typology in chapter five, a cross case analysis was applied in
chapter six to analyze the theoretical implications of managing intellectual
property in R&D collaborations by deriving hypotheses. On basis of the
aforementioned findings, the managerial implications are discussed in this
section to arrive at a typology-based management model for managing in-
tellectual property in R&D collaborations.

The implications with respect to managing intellectual property in R&D
collaborations will be described according to four major views:

e Scope of contract;

e Terms of contract;

e Procedural aspects;

e Collaborative settings.

First, the scope of contract is presented with respect to the related con-
tent and the resulting value of the R&D collaboration. Second, the terms of
contract are analyzed with regard to the different legal issues addressed in
collaborative agreements. Third, the procedural aspects of managing intel-
lectual property are derived with respect to pre- and post-conditions within
R&D collaborations. Fourth, the collaborative settings are analyzed with
regard to the dynamization of intellectual property management.

Finally, based on the typology of intellectual property management, the
theoretical implications are reduced to practice by developing a concep-
tional model for intellectual property management in R&D collaborations.

7.1 Scope of Contract

As described in Fig. 37, the scope of contract varies with respect to the fur-
ther values that are included in an R&D collaboration:
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Value
V'S
Business solution
Business model license
Te(_:hnology license
Intellectual license
property license . Introduced trademark
R ecicrlions Product assortment
including know-how Product, including o
! Production sites
Protection rights Research and test technology ready to -
excluding know-how results exploit in the market Market studies
Patents or applications Prototypes Trademarks Competitor analysis
Single or package Pre-commercial design Market introduction Sales channels
Worldwide or regional Groups of interest Stable production Sales forecast
use Value estimation Analysis of revenues Customer basis
Exclusive or non- Experts* technical Access to customers Analysis of revenues
exclusive advice Access to Collaboration partners
Duration of license Access to trade secrets improvements Customer basis

Degree of maturity with respect to revenues, costs and profits

Decreasing risk of business case with respect to maturity

Fig. 37. Scope of contract in R&D collaborations

Intellectual property license;
Technology license;
Business model license;
Business solution license.

v

A purely intellectual property license includes only legal rights and
leaves technology and market risks entirely to each of the collaboration
partners. Conversely, a business solution license at least includes an almost
ready market with an existing customer basis and therefore involves a
much higher degree of maturity with respect to revenues, costs and profits.

7.2 Terms of Contract

Collaborations are generally characterized by a high degree of mutual de-
pendence. At the very beginning, the partners need to make extra efforts to
develop a common vision. The parties can substantiate this vision by for-
mally agreeing upon subjects such as benefits, ownership, costs and re-
sources. The purpose of conducting these negotiations is not only to estab-
lish a clear legal basis, but also to maintain and support the common
vision. Based on our research on intellectual property rights, the following
issues need to be addressed with regard to R&D collaborations:
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Inventorship rights;
Ownership rights;
Rights of use;

Licensing rights;
Enforcement of rights;
Prosecution;
Administration of rights;
Sharing of costs.

Inventorship and ownership rights. Inventorship rights and ownership
rights are two different aspects in many national legislations. While inven-
torship rights are commonly granted to the inventor, national laws vary
with regard to the determination of patent ownership. For example, United
States patent law assigns the patent rights to the inventor (United States
patent law 35 U.S.C. 111; Dillahunty 2002). The collaboration partners
should therefore agree upon who gets the ownership rights by taking the
relevant national legislation into account. In this context, the partners
should clarify the matter of joint inventorship, i.e. inventions with inven-
tors from both partners. If this issue is not explicitly resolved, ownership
of the patent is in principle and by default solely determined by the owner-
ship of the invention. The problem is that in such cases each collaboration
partner will try to make as many inventions as possible without the in-
volvement of the other. At the same time, each partner will try to get rights
to the inventions made by the other partner. This results in severe mistrust
on a working level. Instead of collaborating and synergizing, collaborators
tend not to work together and eventually separate.

Collaboration partners can avoid this problem by delinking the owner-
ship rights from the inventorship rights. Ownership could be determined
according to the area to which the invention relates, e.g., system-related

e.g. system-
related inventions

e.g. component-
related inventions

Patent ownership: Patent ownership:
Collaboration partner A Collaboration partner B

Fig. 38. Patent ownership according to content of invention
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inventions might be assigned to partner A and component-related inven-
tions might be assigned to partner B, irrespective of which partner’s inven-
tors were involved. Joint inventions could result in joint ownership
(Fig. 38).

Alternatively, all the rights to inventions could be assigned to one col-
laboration partner, or the rights to all the inventions could be assigned
jointly to all the collaboration partners (Fig. 39a/b). This might be useful
for optimizing the patent prosecution process and for avoiding state of the
art disputes. The partners can also agree to share or redistribute the patents
after their issuance. This could be done by the above-mentioned method.
This might be relevant where cultural differences play a role, like in Japan
(Nakano 2000).

e.g. system- e.g. system-
related inventions related inventions
e.g. component- e.g. component-
related inventions related inventions

Patent ownership: Joint patent ownership:
Collaboration partner A Collaboration partners A & B

Fig. 39a/b. Single or joint patent ownership

Rights of use and licensing rights. The rights of use and the licensing
rights can be apportioned in accordance with the distribution of the owner-
ship rights (Fig. 40). However, jointly owned intellectual property might
cause problems in some legislations. In the United States of America, each
patent owner of a jointly owned patent has the right to use and give li-
censes to others without the permission of the co-owner (O’Reilley 2000).
This can result in negative competition and can have cannibalizing effects
on the collaboration partners’ business. On the other hand, in Great Brit-
ain, Japan and Malaysia, a patent owner may give a license only with the
permission of the co-owner (Brown 2000; Nakano 2000; Siaw 2000). The
partners can agree to share the licensing revenues of jointly owned patents.
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One drawback of the above-mentioned solution is that it might not suf-
ficiently take individual collaboration partners’ key motivational factors
into account, e.g., a component-producing collaboration partner might like
to sell its components not only to its system collaboration partner, but also
to others. Likewise a system collaboration partner might like to acquire
components not only from the collaborating component collaboration part-
ner, but also from a second source.

One solution to address collaboration partners’ different concerns is to
agree upon the exclusivity of markets and areas of use to the collaboration
partners, e.g. market A versus market B. Or it could be all other markets,
but market A (Fig. 41).

Where the first alternative is viable, the jointly owned intellectual prop-
erty can be used and licensed exclusively in market A by collaboration
partner A and in market B by collaboration partner B.

The second alternative is to extend this idea to all intellectual property,
i.e. to exclusively and jointly owned patents: collaboration partner A can
exclusively use and license the collaboration intellectual property in mar-
ket A and partner B in market B (Fig. 42).

The advantage of the second solution is that collaboration partner A can
give a license for use to a second source supplier within its market A. Col-
laboration partner B can acquire further customers and give them an ex-
tended license for use outside the market A (Fig. 43a/b).

Enforcement of rights. Enforcement of rights depends strongly on na-
tional law. Questions that need to be answered during the early stages of
collaboration agreements deal with how a collaboration partner needs to be
involved so that he can enforce intellectual property rights in respect of an
infringer. If national law requires the involvement of all partners, this
should be part of their collaboration agreement and need to be agreed upon
in advance according to the above-mentioned rights of use and licensing
rights.

Litigation against third parties may be conducted jointly, which would
result in the sharing of costs and recovery payments. If one party wishes to
litigate on its own, there is an obligation to ask the other partner whether it
wishes to join. If not, the costs and recovery payments belong to the litigat-

ing party.
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e.g. system- e.g. component-
A: related inventions related inventions B:
exclusive rights of use, exclusive rights of use,
exclusive licensing rights exclusive licensing rights

Patent ownership: Patent ownership:
Collaboration partner A Collaboration partner B

v
A&B: joint rights of use and licensing rights
(e.g. sharing of royalties)

Fig. 40. Rights to use and licensing rights

e.g. system- e.g. component-
A: related inventions related inventions  B:
exclusive rights of use, exclusive rights of use,
exclusive licensing rights exclusive licensing rights

Market A

Market B /
other markets

Patent ownership: Patent ownership:
Collaboration partner A Collaboration partner B

Fig. 41. Separating jointly owned rights of use and joint licensing rights

e.g. system- e.g. component-
A: related inventions related inventions  B;
exclusive rights of use, exclusive rights of use,
exclusive licensing rights exclusive licensing rights

Market A

Market B /
other markets

Patent ownership: Patent ownership:
Collaboration partner A Collaboration partner B

Fig. 42. Market-defined, exclusive field of use and licensing rights
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Fig. 43a/b. Market-defined, exclusive licensing rights

Prosecution, administration of rights and sharing of costs. In the early
stages, the partners can also agree upon who should be ultimately respon-
sible for the administrative process of drafting, filing and applying for the
patent. They can also agree upon the decision-making process, e.g. to de-
cide on which inventions should be selected for further processing and in
which countries, on the administrative process that needs to be followed to
reach these decisions and, if needed, the kind of outside counsels that
should be sought in the latter case.

Finally, the sharing and apportionment of costs incurred in the proce-
dures described above also need to be decided in advance by the collabo-
rating parties.
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7.3 Procedural Aspects

Collaborations are generally characterized by a high degree of mutual de-
pendence. During the early stages of a collaboration, partners need to make
an extra effort to establish a common vision. Parties can substantiate this
vision by formally agreeing upon subjects such as benefits, ownership,
costs and resources. The purpose of conducting these negotiations is not
only to establish a clear legal basis, but also to maintain and support the
common vision.

Within this research work, motivation-, structure- and performance-
related core components for managing intellectual property in R&D col-
laborations have been extracted. However, collaborating partners should
not focus only on the collaboration phase, but must look at the prerequi-
sites and post collaboration stage. The value of a collaboration’s outcome
for each of the partners also depends greatly on the value of the relevant
knowledge and the intellectual property rights that are not directly part of
the collaboration as such. When the collaboration partners intend to exploit
the fruits of the collaboration on their own, they might be especially de-
pendent on the resources of the other partner.

Therefore, it is important to identify the relevant intellectual property
rights that were created before, during, outside and after the collaboration
time frame. These can be classified as background, foreground, side-
ground, and postground intellectual property as well as residual informa-
tion (Fig. 44). Very often a collaboration partner requires more specific
rights than just the foreground intellectual property that is created during
the collaboration. Moreover, those rights are needed to create a second
source of knowledge, or to acquire a new customer and derive a practical
benefit from a license to use. For these reasons, to a further extend relevant
intellectual property should also be considered early and become part of
the collaboration agreement.

Considering the clear and simple contribution of rights, especially as
demonstrated by the IBM case, the collaboration has to be seen in the con-
text of time. The most important decisions and negotiations for the project
are especially made during the early stages. Confidentiality during that pe-
riod plays a major role in ensuring that secrets are kept in-house while the
collaboration is still uncertain. If an exchange of confidential information
is necessary for the negotiations, two developments are likely: the partners
are either likely to sign a collaboration agreement, or they need further in-
formation for their negotiations. In the first case, the exchange of confiden-
tial information could be described in an actual collaboration agreement,
e.g. in a joint development agreement. In the second case, further negotia-
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Fig. 44. Procedural aspects of managing intellectual property in R&D collabora-
tions

tions are probably necessary. The exchange of confidential information
could be determined in a separate agreement such as an agreement on the
exchange of confidential information, or a non-disclosure agreement."” As
seen in Fig. 44, at this point the project-related background intellectual
property is mutually shared and may be used for any internal purpose by
either party. Internal means no disclosing, publishing or disseminating ex-
changed information to any third party.

Once the collaboration has started, the use of certain in-licensed back-
ground intellectual property might be divided into royalty bearing and roy-
alty-free parts. These obligations will be specifically determined on a case-
to-case basis, except for joint development agreements that usually do not
contain any royalty obligations. The foreground intellectual property de-
veloped by one or both parties will be shared and is considered free and
independently available for use by either party as described above. Side-
ground intellectual property developed during the collaboration period, but
in not-project-related activities, should be classified according to the form
in which it will be used in future. It can also be divided into confidential

1 An example for a model agreement for the exchange of confidential information is
given in the appendices, pp. 229.
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and non-confidential sideground intellectual property. Difficulties obvi-
ously only occur if the intellectual property is regarded as confidential. It
might be used internally in research activities or in explorative activities,
or externally within other projects. If it is used internally, no critical confi-
dentiality questions occur, unless it is published or disseminated. For ex-
ternal use, which means third parties might have access to that informa-
tion, one partner needs to obtain permission for the disclosure to a third
party in written form from the other partner. If this partner is not willing to
agree to the request, the information has to be kept confidential, as agreed
upon in the collaboration agreement.

After termination of the collaboration, the information related to the
project activities and kept in the memories of the participants, such as
ideas, concepts, know-how and techniques, is defined as residual informa-
tion. Residual information represents an intangible volume and is difficult
to evaluate. It should be clearly defined whether any obligations are im-
posed on this information. Usually it may be used freely, unless confiden-
tial, and can be disclosed, published or disseminated. New intellectual
property that is created during a certain period after the termination of the
collaboration, such as five years, might still be classified as postground in-
tellectual property. Both partners may consider to grant each other certain
rights, for example rights of use, to cover various improvements developed
and applied by one or the other partner after the termination of the R&D
collaboration.
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7.4 Collaborative Settings

There are three different main collaborative settings in R&D collaborations
as shown in Fig. 45a/b/c: bilateral, multilateral and collateral. While bilat-
eral and multilateral collaborations are based on bidirectional relations,
collateral collaborations have a higher complexity and especially demand
attention when managing the intellectual property. The management of in-
tellectual property in a collateral setting environment is therefore further
described as follows:

bilateral multilateral collateral

Ny VA

Fig. 45a/b/c. Different collaborative settings of R&D collaborations

Access to intellectual property. As indicated in Fig. 46, party A could re-
ceive access to the intellectual property and pre-existing intellectual prop-
erty of the other partners B to E. Access will depend on the nature of the
project, and, if granted, it means they would not have to pay royalties. Af-
ter the collaboration, however, only the intellectual property created during
the collaboration may be used for internal or non-commercial research. If
access to pre-existing intellectual property is necessary, party A has to ap-
ply for a license. The other partners cannot repudiate this application as
long as party A does not use its part of the collaboration results without us-
ing the license.
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4

Access to IP (after):
(knowledge as needed)
- non-commercial research

- internal use only
- royalty free basis
7 - non-exclusive

(knowledge for other use,
pre-existing knowledge
as needed)

b after
collaboration A

Externalization (after):

(own knowledge)

- non-exclusive - favorable conditions
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Externalization (during): ~
(own knowledge)
- transfer of ownership:
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(knowledge of other partners)
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as needed for project)

- royalty free basis

- non-exclusive

during

collaboration Knowledge (incl. IP)

Pre-existing knowledge
(incl. IP)

before
collaboration

Fig. 46. Access to intellectual property in R&D collaborations

Externalization. Party A may grant access rights for its pre-existing and
intellectual property to third parties (3 party) outside the collaboration.
They can do so without having to notify, account for, or compensate the
other parties. Furthermore, ownership of rights cannot be transferred to
third parties, unless there is no limitation of the rights of the other collabo-
ration partners. Party A may even externalize the access to the rights of the
collaborative intellectual property of its partners Bto E to third parties
(3" party). This would be necessary if party A seeks to use the intellectual
property within other research activities, to enter into other technical col-
laborations, or if the licensing arrangements and the affected owners B to E
agree.

Dynamizing collaborative activities. There might be certain risks in us-
ing collaborative results from a former project, if the contract is only open
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for the formerly selected partners. New substitute partners might then not
be able to use the exclusive project results of the former collaboration at
all. And the re-selected partners might only be able to do so after having
requested a license that they might not be able to receive on a royalty-free
basis by the former but not re-selected partners (Fig. 47).

/7— not re-selected former partners

—-——X—— PN

..

re-selected partners bring in their project
results as pre-exsiting knowledge
new partners

Fig. 47. Problems with additive partner selection

7.5 Reduction of Theoretical Implications to Practice

In this section, the hypotheses of chapter six are reduced to practice?® by
linking them to the typology model in chapter five, on the basis of the pre-
viously introduced and described four views of managing intellectual
property in R&D collaborations.

Hypothesis 1: The higher the expected outcomes of an inter-firm R&D col-
laboration, the more important the individual intellectual property ex-
ploitability of the collaboration partners becomes.

This hypothesis is relevant with respect to the view of procedural as-
pects: On the one hand, it is the collaboration target dimension that influ-
ences the management of intellectual property with respect to the proce-
dural aspects of the R&D collaboration. A collaboration partner whose
focus is on out-bound licensing has to ensure that he can still participate in

20 Reduction to practice: Technical term in patent language to describe the manifestation
of an idea becoming an invention and that refers to the actual construction of the inven-
tion in physical form.
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improvements and further developments that are applied by the other col-
laboration partner. Furthermore, he has to assure that the in-bound collabo-
ration partner’s other intellectual property rights will not be used against
him at a later stage and therefore has to include a back-license in the col-
laboration agreement. While the Multiplicator needs the back-licenses in
general, the Leverager may only need them outside the other collaboration
partner’s niche market.

On the other hand, an in-bound collaboration partner has to make sure
that the relevant intellectual property is included in the collaboration and
that the remaining residual intellectual property provides enough space for
an independent operation. As the out-bound collaboration partner may re-
quest back-licenses that include improvements to the in-bound intellectual
property, the in-bound collaboration partner should also try to participate
in improvements made by the out-bound partner’s other collaboration
partners. While the Absorber needs general rules with respect to the mar-
ket size dimension, the Filtrator can be satisfied with limitations concern-
ing its niche market.

Another aspect for the in-bound collaboration partner is a pre-
collaborative option agreement term for extending possibly time-limited
rights of use or licensing rights with respect to the residual intellectual

property.

Hypothesis 2: The more experience a collaboration partner has gathered
with intellectual property issues in inter-firm R&D collaborations, the bet-
ter this partner is able to establish and realize its interests concerning intel-
lectual property.

This hypothesis is relevant with respect to the view of scope of contract:
It is important to be aware of the own individual needs as well as that of
the collaboration partner to understand what tangible values will be gener-
ated, what the partners’ level of freedom will be before, during and after
the collaboration and how competitive advantages can be achieved through
the collaboration and be protected by intellectual property. Multiplicator,
Leverager, Absorber and Filtrator are dependent on their experiences to
realize their interests concerning the management of intellectual property
within a collaboration.

Hypothesis 3: The more open the information exchange philosophy of the
collaboration partners, the more likely it is that balanced collaboration con-
tracts with respect to intellectual property can be closed.

This hypothesis is relevant with respect to the view of terms of contract:
The collaboration partners have to balance the contracts with respect to
and to counter imbalance of power. The Multiplicator and the Leverager
have to ensure that the return of the licensee collaboration partner to the li-
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censor collaboration partner is balanced with its business scope and related
risks and opportunities. The Absorber and the Filtrator should offer
enough information to their licensor collaboration partner to make that one
truly understand the business model and the value of the collaboration-
related intellectual property for the licensee collaboration partner, i.e. the
Absorber or the Filtrator respectively.

Hypothesis 4: The better the strategic, compatible fit between the collabo-
ration partners, the more likely it is that a balanced intellectual property
model can be found for the R&D collaboration partners to support learning
and innovation.

This hypothesis is relevant with respect to the view of collaborative set-
tings: The collaboration partners should also focus on the skills and the
know-how of the collaboration team to estimate future outcomes and to
create a win-win situation to balance the intellectual property model. This
is applicable to the Multiplicator and the Leverager with regard to back-
licenses, but also concerning the ability of the other collaboration partner
to adequately value and enrich the out-bounded intellectual property. The
Absorber and Filtrator depend on the licensor collaboration partner’s intel-
lectual property’s out-bound capacity.

Hypothesis 5: The more concrete ownership rights, rights of use and li-
censing rights have been aligned by the inter-firm R&D collaboration part-
ners, the better intellectual property and joint intellectual property can be
handled by the collaboration partners.

This hypothesis is relevant with respect to the view of terms of contract:
Multiplicator, Leverager, Absorber and Filtrator should focus on clarify-
ing and setting the terms of the collaboration as thoroughly as possible be-
fore entering the collaboration. Otherwise, the Multiplicator, and to a cer-
tain degree the Leverager, risk suddenly becoming dependant on the
collaborative intellectual property of the collaboration partner, e.g., due to
the collaboration partner’s intellectual property’s overlap with the own ac-
tivities. The Absorber, and to a certain degree the Filtrator, risk still being
heavily dependent on the collaboration partner’s intellectual property after
the collaboration has ended.

Hypothesis 6: The lower the anticipated overlap of the collaborative intel-
lectual property is, the more realistic it is that a mutual fit can be found to
use and exploit the collaboration results, including the intellectual prop-
erty.

This hypothesis is relevant with respect to the view of scope of contract:
The collaboration partners have to understand one another’s business
model and the role of the background, foreground, sideground and post-
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ground intellectual property, as well as the residual information for each of
the collaboration partners. If one collaboration partner wants to access a
niche market only, the other partner might be able to agree to an exclusive
rights package, even on joint intellectual property as long as that niche
market is not exceeded.

Concerning exclusivity terms, the Multiplicator has to be careful with
exclusive licenses, as there is the interest in respect of maximum general
own freedom of action without market restrictions, and continuing own li-
censing activities. The Leverager, however, may be able to offer exclusiv-
ity within the niche market to reach better collaborative returns. The Ab-
sorber has to be careful with insisting on an exclusive use of collaborative
outcomes, as this might be a deal-breaker for the other collaboration part-
ner. Finally, the Filtrator should try to achieve exclusivity for its niche
market segment to gain maximum competition advantages from the col-
laborative intellectual property.

Hypothesis 7: The clearer a collaboration partner has defined its goals and
needs concerning the collaboration’s intellectual property outcomes, the
clearer it can evaluate the anticipated benefits of the inter-firm R&D col-
laboration in advance.

This hypothesis is relevant with respect to the view of collaborative set-
tings: In order to evaluate the performance expectations, the collaboration
partners need experienced staff within the early stages of the collaboration
process. A very relevant expertise with respect to the collaboration partner
selection process is technical expertise, i.e. from scientific experts. The
Multiplicator and the Leverager need to select best fitting collaboration
partners with enough competence to provide high prospects of intellectual-
property-related returns. This issue is especially important for the Ab-
sorber and the Filtrator to evaluate the in-bound perspectives of the col-
laboration.

Hypothesis 8: The more accepted the collaboration partners’ intra-firm re-
lations between internal stakeholders, e.g. intellectual property department,
legal department, R&D department, are, the more efficient and effective
the evolution of the collaborative intellectual property decision-making
processes and procedures.

This hypothesis is relevant with respect to the view of procedural as-
pects: The collaboration-partner-specific, internal process between the ne-
gotiating and collaborating levels has to be setup and optimized, i.e. the re-
searchers and the legal level in general. This is advisable for all types, i.e.
the Multiplicator, Leverager, Absorber and Filtrator.
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Hypothesis 9: The sounder the combination of goals, processes and stan-
dardized elements on intellectual property issues, e.g. contract paragraphs,
as well as on an individually decided case-by-case basis, the less negotia-
tions on intellectual property issues hinder the start of an inter-firm R&D
collaboration.

This hypothesis is relevant with respect to the view of procedural as-
pects: The collaboration partners have to take deal with the various stages
of collaboratively generated intellectual property, e.g. by distinguishing
pre-existing and collaborative intellectual property. The Multiplicator may
setup standard contracts that, e.g., are reviewed by legal departments and
are used and applied by researchers. The Leverager should implement a
process to adapt standard contracts to specific situations, e.g., by involving
the intellectual property department. The Absorber should try to imple-
ment its own standard contract philosophy. Finally, the Filtrator has to fo-
cus on the adaptation process to the specifics of its niche market segment
to optimize its in-bound results with respect to collaborative intellectual

property.

Summary. The foregoing hypotheses-based, managerial implications are
summarized in Table 19, pp. 181, with respect to the intellectual property
management types on the basis of the four management views scope of
contract, terms of contract, procedural aspects and collaborative settings.

A summarizing conceptional management model for managing intellec-
tual property in R&D collaborations is presented in Fig. 48, p. 183.
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Table 19.

Hypotheses-based and type-specific views of managing intellectual
property in R&D collaborations

Multiplicator Leverager Absorber Filtrator

Scope of
contract

Terms of
contract

Procedural
aspects

Understand the individual needs and positions of the collaboration partners
and how competitive advantages can be reached through the specific, col-
laboration-related intellectual property:

Understand value of IP for collabo-  Understand value of self-generated

ration partner. IP for collaboration parmer.
(in general) (in niche) (in general) (value of niche
contribution)

Understand the collaboration partner’s business model and the role of col-

laborative IP for it:

Be careful with  Check possibility Be careful with ~ Check possibility

exclusive li- of exclusive li- exclusive licenses for an exclusive

censes. cense for niche  as they might be license for own
market segment.  a deal-breaker.  niche market.

Focus on clarifying and setting the terms of the collaboration as clearly as
possible before entering the collaboration:
Calculate the impact of the overlap-  Figure out dependency of the col-

ping IP on own activities. laborative IP after the collaboration
has ended.
(in general) (value of niche (in general) (in niche)
contribution to
own focus)

Balance the contracts to counter imbalance of power:
Balance returns of licensee to licen-  Offer sufficient authentic informa-

sor collaboration partner with re- tion to licensor collaboration part-
spect to business scope and risks. ner about business objectives.
(in general) (in niche) (in general) (in niche)

Make sure that a back-license on col- Secure the relevant intellectual prop-
laborative improvements and further erty to have enough space for operat-

developments is given. ing independently post collaboration.
(in general) (at least for own  (in general) (at least for own
market segments) market segments)

Deal with the various stages of collaboratively generated IP, e.g. by distin-
guishing pre-existing and collaborative IP:

Form standard ~ Implement a Form standard ~ Implement a
contracts, e.g. process to adapt ~ contracts, e.g. process to adapt
reviewed by legal standard con- reviewed by legal standard con-
department and  tracts to specific  department and  tracts to specific
are used by re- situations, e.g. IP  are used by re-  situations, e.g. IP
searchers. department. searchers. department.

Setup and optimize the (internal) process between the collaborating and ne-
gotiating levels, i.e. between the research and legal level.
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Multiplicator Leverager Absorber Filtrator

Collaborative
settings

Focus on the skills and the know-how of the collaboration team to create a
win-win situation, rather than the collaboration partners’ general knowl-

edge:

Make sure that the collaboration Be aware of the dependency on the
partner is able to value und enrich  IP out-bound capacity of collabora-
the out-bound IP. tion partner.

Deploy experienced staff for the collaboration selection process; i.e. techni-
cal experience from expert scientists. The analysis of the partner’s IP
strength and potential is based on a scientific view:
Select the most suitable collabora-  Evaluate in-bound perspectives of
tion partner with high potential for  collaboration with respect to IP.
valuable returns.
(in general) (value of niche (in general) (in niche)
contribution to
own focus)
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MULTIPLICATOR

Broad Market size dimension Narrow

Fig. 48. Summarized model for managing intellectual property in R&D collabora-
tions with respect to terms of contract and procedural aspects
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This research work has focused on investigating the management of intel-
lectual property in R&D collaborations. As a core element, four in-depth
case studies were conducted of the service innovation companies /BM,
SAP, Swisscom and Swiss Re (chapter four). The companies were selected
based on their level of contribution to labor intensity and customer contact
as well as the customization of the service solutions that they deliver. The
case study research was conducted on three iterative and refining levels:
in-depth interviews with various internal company experts and managers,
long-term intellectual property best practice workshop series, a bilateral
project and a benchmarking research project in which all the case study
companies participated. The practical findings of the case studies were
used to set up a typology of intellectual property management in R&D col-
laborations (chapter five).

The currently available findings from the literature review have been
analyzed (chapter two) to extract core components and to derive proposi-
tions. Based on these, the propositions have been tested with respect to the
case study findings to induce hypotheses (chapter six).

Furthermore, four views of managing intellectual property in R&D col-
laborations have been described and applied to the findings of the case
studies. Finally, the hypotheses have been reduced to practice by linking
them to the intellectual property management typology to form a typology-
and view-based conceptional management model (chapter seven).

8.1 Theoretical Résumé

As introduced in chapter six, nine core components for managing intellec-
tual property in R&D collaborations were extracted from the literature re-
view and structured according to the following categories:

e Motivation-related core components;
e Stucture-related core components;
e Performance-related core components.
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Based on the core components, nine propositions were derived. Those
propositions were then compared to the findings from the in-depth case
studies to finally induce nine hypotheses that are summarized as follows:

Motivation-related core components. The motivation-related core com-
ponents are:

e Main goal of collaboration;
e Prior experience with collaborations;
e Information asymmetry, trust and power.

Hypothesis 1: The higher the expected outcomes of an inter-firm R&D col-
laboration, the more important the individual intellectual property ex-
ploitability of the collaboration partners becomes.

Hypothesis 2: The more experience a collaboration partner has gathered
with intellectual property issues in inter-firm R&D collaborations, the bet-
ter this partner is able to establish and realize its interests concerning intel-
lectual property.

Hypothesis 3: The more open the information exchange philosophy of the
collaboration partners, the more likely it is that balanced collaboration con-
tracts with respect to intellectual property can be closed.

Structure-related core components. The structure-related core compo-
nents are:

e Strategic compatibility;
¢ Implementation capability;
e Complementary commercialization capability.

Hypothesis 4: The better the strategic, compatible fit between the collabo-
ration partners, the more likely it is that a balanced intellectual property
model can be found for the R&D collaboration partners to support learning
and innovation.

Hypothesis 5: The more concrete ownership rights, rights of use and li-
censing rights have been aligned by the inter-firm R&D collaboration part-
ners, the better intellectual property and joint intellectual property can be
handled by the collaboration partners.

Hypothesis 6: The lower the anticipated overlap of the collaborative intel-
lectual property is, the more realistic it is that a mutual fit can be found to
use and exploit the collaboration results, including the intellectual prop-
erty.



186 8 Conclusions

Performance-related core components. The performance-related core
components are:

e Collaboration formation capability;
e Intra-firm relationship capability;
e Legalization capability (policy process).

Hypothesis 7: The clearer a collaboration partner has defined its goals and
needs concerning the collaboration’s intellectual property outcomes, the
clearer it can evaluate the anticipated benefits of the inter-firm R&D col-
laboration in advance.

Hypothesis 8: The more accepted the collaboration partners’ intra-firm re-
lations between internal stakeholders, e.g. intellectual property department,
legal department, R&D department, are, the more efficient and effective
the evolution of the collaborative intellectual property decision-making
processes and procedures.

Hypothesis 9: The sounder the combination of goals, processes and stan-
dardized elements on intellectual property issues, e.g. contract paragraphs,
as well as on an individually decided case-by-case basis, the less negotia-
tions on intellectual property issues hinder the start of an inter-firm R&D
collaboration.

8.2 Managerial Résumé

Typology of intellectual property management in R&D collaborations.
Based on a further in-depth analysis of the four case studies, the character-
istics for managing intellectual property in R&D collaborations were ex-
tracted (chapter five). These characteristics are based on two dimensions:

1. The collaboration focus dimension: in-bound versus out-bound,
2. The market size dimension: narrow versus broad.

Consequently, a typology including four types of intellectual property
management in R&D collaborations were assigned (Fig. 49; see also chap-
ter five, Fig. 34, p. 135):

e Multiplicator: The Multiplicator type manages intellectual property in
inter-firm R&D collaborations in order to enable and to gain access to
broad markets. It thereby multiplicates intellectual property into broad
markets on a collaborative basis that includes setting standards, which
are regarded as business-enablers.
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e Leverager: The Leverager type manages intellectual property in inter-

firm R&D collaborations to enable collaborative projects in specific
markets. It leverages its intellectual property into narrow markets
whereby the collaboration partner benefits from the Leverager’s intel-
lectual-property-based technology leadership.

o Absorber: The Absorber type in-sources intellectual property to gain ac-

cess to broad markets on a collaborative basis. The in-sourcing helps to
broaden and enriching the Absorber’s own intellectual property’s foun-
dation. An Absorber may consequently prefer to favor collaboration
partners that are willing to contribute or share their intellectual property.

Filtrator: The Filtrator type conducts inter-firm R&D collaborations to
in-source selected external intellectual property in order to gain access
to specific narrow markets. The Filtrator usually looks for valuable and
trustworthy innovators to gain collaborative, situatively selected best-in-
class technology and intellectual property.
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Fig. 49. Typology of intellectual property management in R&D collaborations
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8 Conclusions

Success factors for managing intellectual property in R&D collabora-
tions. By reducing the hypotheses to practice, managerial implications
were extracted on the basis of four views of managing intellectual property
in R&D collaborations. Furthermore, next to the typology-specific mana-
gerial implications for managing intellectual property in R&D collabora-
tions,?! six additional success factors are presented based on the analyses
and findings of this research work (Table 20):

Table 20. Success factors for managing IP in R&D collaborations

Success Factors R&D Collaborations

1
2
3
4
5.
6.
7
8
9.
1

Determination of dominant typology;

Assessment of scope of contract;

Establishment of terms of contract;

Incorporation of procedural aspects;

Consideration of collaborative settings;

Demarcation from existing intellectual property;

Regular communication;

Invention checks at early milestone markers in the innovation process;
Efficient patent portfolio management from the beginning on;

0. Definition of exit strategies at the early stages of the collaboration.

1. Determination of dominant typology:

Include future use intentions at the initial stages of the collaboration;
Assess market size and collaboration focus dimensions to under-
stand the dominant managing typology, i.e. Multiplicator, Lever-
ager, Absorber, and Filtrator.

2. Assessment of scope of contract:

Assess the business case risks and opportunities with respect to the
degree of maturity concerning revenues, costs and profits;

Define the collaboration scope, i.e. intellectual property license;
technology license; business model license; business solution li-
cense;

Understand the individual needs and positions of the collaboration
partners and how competitive advantages can be reached through the
specific, collaboration-related intellectual property;

Understand the collaboration partner’s business model and the role
that collaborative intellectual property plays for it to decide on ex-
clusivity terms.

21

See overview given by Table 19, pp. 181, chapter seven.
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3. Establishment of terms of contract:

Mutually reflect and fully address the following issues with respect
to content and legal approval, i.e. inventorship rights;, ownership
rights; rights of use; licensing rights; enforcement of rights; prose-
cution; administration of rights; sharing of costs;

Focus on clarifying and setting the terms of the collaboration as
clearly as possible before entering the collaboration;

Calculate the impact of the overlapping intellectual property on own
activities and the own dependency on collaborative intellectual
property after the collaboration has ended;

Balance the contracts to counter an imbalance of power by taking
into account anticipated returns, business scope and risks, and offer-
ing the collaboration partner sufficient information about the busi-
ness objectives.

4. Incorporation of procedural aspects:

Consider the mutual contribution and the aspect of the use of rights
in the context of time, i.e. background intellectual property; fore-
ground intellectual property; sideground intellectual property; post-
ground intellectual property; residual information;

Ensure that a back-license on collaborative improvements and fur-
ther developments is given;

Secure the relevant intellectual property to have enough space to op-
erate independently after the collaboration has ended;

Deal with the various stages of in- and out-bounded and collabora-
tively generated intellectual property, e.g. by distinguishing pre-
existing and collaborative intellectual property;

Setup and optimize the (internal) process between the collaborating
and negotiating levels, i.e. between the research and legal level.

5. Consideration of collaborative settings:

Assure that each collaboration party has a clear view of the access
rights to and needs for the later externalization of rights that are
deemed necessary for future research and business activities, i.e.
with respect to bilateral, multilateral and collateral constellation;
Focus on the skills and the know-how of the collaboration team to
create a win-win situation, rather than on the collaboration partners’
general knowledge;

Deploy experienced staff for the collaboration selection process; i.e.
technical experience from expert scientists; the analysis of the col-
laboration partner’s intellectual property strength and potential is
based on a scientific view.
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Demarcation from existing intellectual property:
Before entering a collaboration, ensure the safety and integrity of own
inventions and intellectual property as thoroughly as possible.

. Regular communication:

e Internally communicate between the different involved experts and
negotiation stakeholders;

e Early integrate internal and external patent experts;

e Communicate consistently between the collaboration partners.

. Invention checks at early milestone markers in the innovation process:

Ensure to get hold of valuable ideas and inventions as early as possible
for further refinement and prosecution.

. Efficient patent portfolio management from the beginning on:

Develop a concise and effective intellectual property portfolio with a
rational value-cost ratio throughout the collaboration time frame.

10.Definition of exit strategies at the early stages of the collaboration:

Develop a clear view of how to exit in order to have a pre-defined exit
and to avoid destructive side effects if the collaboration is terminated
on purpose or enforced.

Success factors for managing intellectual property in the service in-
dustry sector. Based on the in-depth case studies, the following success
factors for managing intellectual property, with a particular emphasis on
the service industry sector, can still be amended (Table 21):

Table 21. Success factors for managing IP in the service industry sector

Success Factors Service Industry Sector

WX NN R WD =

Support from top and middle management;

Awareness program;

Incentive systems for inventions;

Identification of inventions;

Local investigative and discovery partners;

Legal protection of value position;

Establishment of defense position;

Sustainability of intellectual property activities and sufficient budget;
Use of external expert know-how.
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1. Support from top and middle management:
While support from the top management and the patent department is
vital, much depends on the interactions that middle managers and em-
ployees have with third parties. If these parties are dedicated and loyal
to the company’s intellectual property, inventions can be protected be-
fore secrets reach the general public.

2. Awareness program:

A sensitization with regard to the topic of intellectual property is neces-
sary. A well-arranged awareness program, one that reaches as many
employees within as many years as possible, can create this awareness.
Such measures should be implemented unconditionally over the long
term. This is due to the fact that in industries such as the service indus-
try sector with dominantly only a short tradition or ignorant of patents,
active interaction must be launched for counteraction.

3. Incentive systems for inventions:

The introduction of an incentive system for inventions is a proven aid to
help support a patent department’s activities. An important point here is
that in order to assess the workforce’s view of inventions, it is necessary
to understand their underlying perceptions. Without an effective incen-
tive system, or a proper perspective on inventions, there is a danger that
inventions will not be declared or will be done so too late. This can hap-
pen even if there is a general understanding at the firm about the impor-
tance of intellectual property.

4. Identification of inventions:
The identification of knowledge residing in employees’ minds will
largely depend on the presence of informal contacts within the organiza-
tion. Subsidiaries can use integrated processes and mechanisms to sup-
port projects, which helps to facilitate their identification.

5. Local investigative and discovery partners:

Another important area of knowledge identification comes from mid-
dlemen, e.g. the DIPOs at Swiss Re, who are found between the business
units and the patent department. There should be a set of criteria estab-
lished for this position, including: interactions with employees, market
knowledge, understanding of intellectual property issues, and sensitivity
towards innovation and inventions. In organizations where there is no
concentrated R&D department and potential inventors are scattered
throughout the company; companies like Swiss Re rely on decentral in-
tellectual property officers to identify and isolate hot spots within the
organization.
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. Legal protection of value positions:

Analyze thoroughly service innovations with respect to service compo-
nents’ leverage in the value chain and with regard to their legal protect-
ability — independently of constraints concerning national differences in
patentability.

. Establishment of defense position:

A large and widely diversified patent portfolio is the best defense
against intellectual property attacks from third parties. One’s bargaining
position can be greatly strengthened and enhanced with such an arsenal.
There is, for example, the option to conclude cross license agreements.

. Sustainability of intellectual property activities and sufficient budget:

The establishment of an internal intellectual property portfolio is a time-
consuming and complicated matter; especially in the service industry
sector. Therefore, it is advantageous if the intellectual property depart-
ment can absorb some of the operating costs, and takes a leadership role
in the application and process phases of the patent application process.

. Use of external expert know-how:

The presence of skilled and experienced external patent agents is vital,
especially for those organizations that have little experience in dealing
with intellectual property.

8.3 Limitations and Scope for Further Research

Several limitations that leave space for further research activities apply to
this research that has focused on formal inter-firm research and develop-
ment collaborations within the early innovation phase and with respect to
the early collaboration stage:

The selected case data were gathered with a clear focus on research and
development collaborations that have proved to generate most technol-
ogy-based innovations and are therefore a main basis of intellectual
property. In other types of collaborations, e.g. for distribution, other fac-
tors could be more dominant than the question of how to manage intel-
lectual property.

There was a focus on the early innovation phase of the collaborative in-
novation process by mainly examining the research departments of the
case study companies. During the later, and much more focused, project
management innovation process there is less uncertainty and collabora-
tion results can be estimated much clearer. The collaboration outcomes
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can therefore be narrowed down more easily and contract evolution can
occur with fewer risks and a higher degree of success.

Even though the research results should probably be extended to non-
formal collaborations, e.g. due to oral agreements, the focus of this re-
search has been on formal collaborations based on fixed contracts as a
result of an early negotiation stage. This results in there being much
pressure on the collaboration partners to find solutions to and to manage
intellectual property even before they start collaborating. An informal
process might improve the start of the collaboration, but would very li-
kely be confronted with a risk of failure due to problems that arise later
and are then unsolvable.

Intra-firm and non-inter-firm collaborations were excluded due to the
collaboration partners’ different situtation and motivation when com-
pared to inter-firm research and development collaborations, and be-
cause collaborations between companies need the highest level of pro-
fessionalism in dealing with collaborations in general and intellectual
property in particular. Research collaborations between universities and
industry in general serve as an example as the two parties often have
different financial and political backgrounds. However, one can assume
that the theoretical and managerial implications can be extended to these
fields of activities.

The unit of analysis of this research is the formal inter-firm R&D col-
laboration, i.e. the joint project as described from one of the collabora-
tion partner’s point of view. This results in the early stages of collabora-
tions being emphasized, i.e. the stages before the start of the
collaborative operation, which is the most difficult stage for the partners
as they are not yet fully aware of the impact that the arising intellectual
property might have on them. This limitation results in this research
only having a minor focus on the collaboration process and its success
rate as such.

The cases have mainly been described from the perspective of one col-
laboration partner, therefore omitting the other’s view. However, at this
point it should be emphasized that the business of managing intellectual
property in general is considered highly sensitive and it has been very
difficult to obtain research results from companies that they were happy
to have published as the basis for this research analysis.

In considering intellectual property, there was a strong focus on the le-
gal instruments of patents and utility models. Other intellectual property
rights, such as design models, trade dress, trademarks and copyrights
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might, however, still specifically reveal further management dimensions
that were not fully investigated during this research.

e The analyzed case study companies were intentionally selected within
the service industry sector. There might be various limitations with re-
spect to other industry sectors. Furthermore, the chosen companies are
all considered large companies with various human and financial re-
sources. Small and medium enterprises might be confronted with differ-
ent problems due to their lesser complexity but higher inter-dependency,
especially when collaborating with big partners.

¢ Finally, the theoretical implications, i.e. the hypotheses, have been for-
mulated on the basis of a qualitative, exploratory research design and
are open to further verification, e.g. through quantitative research meth-
ods.

8.4 Outlook on Future Challenges

The ability to generate innovations has become a key factor for success.
However, it is becoming increasingly evident that only in few cases prod-
uct innovations could be handled by companies themselves, especially in
the service industry sector. This means that the boundaries of enterprise
and industry innovation processes must be opened in order to actively gain
access to external sources. Various large enterprises have quite early rec-
ognized that integration of external ideas and sources of knowledge into
their innovation process leads to competitive advantages. The advantage of
specialization and focusing as well as the synergies attainable through
alignment of the R&D activities outweigh the fear of one-sided depend-
ence.

This innovation process, which large companies are already actively
practicing, will also reach small and medium sized enterprises soon. Those
companies that are dependent on external partners are especially chal-
lenged, because strategic positioning and suitable innovation development
demand a great deal from an enterprise acting alone. Projects that are run
by a single company could even endanger it’s survival if they fail. Compa-
nies are therefore increasingly accessing sources outside their firms’
boundaries and no longer rely on getting everything done internally. Im-
portant external sources of innovation are customers, suppliers and com-
petitors as well as universities and research organizations.

The current trend is intriguing: competitive advantages attainable
through patent and trademark innovations are further intensified by service
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innovations and innovation collaborations between industrial firms. The
enhancement of the innovation process in the form of open innovation
trends has influenced the surrounding intellectual property environment:
Organizations are more willing to share and propagate intellectual prop-
erty. The initial position of an innovation collaboration focuses on the in-
tentions of the future use of the intellectual property; along with its future
peripheral and post-collaborative use. A clear entry strategy is the hidden
key to collaboration success: Be clear at the start concerning which party
has what rights at the conclusion of the collaboration, especially if the rela-
tionship were to sour. Here, the art of negotiation is to create a solid legal
basis, while not jeopardizing the common vision and spirit of collabora-
tion. Otherwise, there is a real danger of both sides losing out.

From a wider perspective, the overall importance of intellectual property
for companies should be understood and well communicated. In the ser-
vice industry sector and particularly in the (re—) insurance and banking in-
dustry sector, software solutions and business practices have a strong busi-
ness relevance. Only time will tell what the current various differences in
legal protection for processes, business methods and software-related in-
ventions in Europe, Japan and the United States will lead to in practice.

The security of a company’s research and development investments in
intellectual property will become of increasing strategic importance for
companies in the service industry sector. Increasingly protected service in-
novations will lead to imitation and second-mover advantages being re-
duced if not terminated. Furthermore, legal protection instruments antici-
pate the potential for service-oriented enterprises to open up new markets,
specifically if based on collaborative industry efforts. One could thus ex-
pect that it might still take some time for patent portfolios to grow, but that
technology transfer and licensing models will find entrance to the financial
services industry sector (Swiss Re Global IP Group 2005).

However, the protection of service innovations is a relatively new phe-
nomenon, especially for the European service industry sector. Currently,
this industry is confronted with prospects and risk scenarios relating to le-
gal business protection instruments, specifically patents. Furthermore, own
investigations have revealed that US companies are already much more
aggressive in protecting their intellectual property rights than their Euro-
pean counterparts, not only on their home turf, but also in Europe
(Fig. 50). Especially Anglo-American and Japanese entities serve as ex-
amples of predecessors that incorporated intellectual property into business
activities. At the European Patent Office 75% of patent applications in the
bank and (re-) insurance industries originate from companies in Anglo-
Saxon countries like the United States, Canada, and Great Britain.
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Fig. 50. Patent applications in the financial services industry sector in Europe

The result is that although the European Patent Office and various na-
tional patent offices such as those in Germany or the United Kingdom are
bound to a much more restrictive granting procedure policy, wealthy US-
based firms have managed to strengthen their positions by looking for nu-
merous software and business-model-related patent applications in Europe.
To a large extent, European companies within the service industry sector
have neither recognized the major risks relating to intellectual property,
nor have they taken countermeasures or actions to protect their own pros-
pects.

Companies that are looking to take initiative and seize the opportunities
present in the service industry sector should, however, first obtain some
advice as, in general, technologies are characterized by too few patents and
too many trade secrets, too little understanding of technology-related busi-
ness models, and too few success stories to demonstrate feasibility. In an
industry sector that does not handle intellectual property in an expedited
manner, sustainability and cultural factors inside the firm will play deter-
mining roles in the success of an intellectual property management pro-
gram. The qualities of those working in the intellectual property area of a
firm should not only include solid technical knowledge, but they should be
able to handle a collaborative work environment and thrive in it.

This research affirms that intellectual property management in collabo-
rations already plays an important role in the early stages of collaboration
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processes. The findings recommend that agreements have to be made on
business plans and legal issues that govern the anticipated fruits of the col-
laboration, including intellectual property. It is vital to establish an early
and explicit agreement between partners in order to determine how to
share the ownership, rights of use and exploitation rights of the resulting
intellectual property. This requires a clear exit strategy that will answer:
Who has ownerships of and access to what rights after the collaboration
has ended? The main reason for the difficulty in answering this question is
that at the start, the partners do not know the final relevant markets and
competitors to the full extend that will be present throughout the collabora-
tion’s duration and beyond. At best, the partners can attempt to approxi-
mate the future situation — in other words: They try to divide a cake before
it is even baked.



9 Executive Summary

In highly industrialized countries, innovation and technologies account for
about half of economic growth. Intellectual property management plays a
crucial role in managing innovation by providing legal protection, espe-
cially when supporting factual protection strategies that enable profits from
temporary monopolies. Due to an increase in complexity, shortened inno-
vation cycles as well as the higher risks and costs of generating innovation,
companies are forced to focus on core competencies. Simultaneously, cus-
tomers’ demands for extensive solution concepts drive companies to fill
gaps by opening up their boundaries and collaborating with additional, ex-
ternal sources of innovation. Consequently, the results of collaborative in-
novation, which largely also includes intellectual property, have become a
critical issue.

Legal protection strategies are a novelty in emerging business fields,
such as the service industry sector, as innovation and value creation are
shifting towards service innovations. Managing intellectual property in
such an environment is therefore the subject of this work.

An explorative, case-study-based research approach was chosen due to
the novelty of managing intellectual property in inter-firm research and
development collaborations as an empirical phenomenon. By analyzing se-
lected service innovation companies, namely /IBM, SAP, Swisscom and
Swiss Re, a typology for managing intellectual property in research and
development collaborations is compiled, resulting in a Multiplicator, Lev-
erager, Absorber and Filtrator type with respect to the collaboration focus
dimension and the market size dimension.

Starting with the findings from the literature review, core components
are extracted to derive propositions. These theoretically derived proposi-
tions are tested in practice with respect to the case study outcomes to in-
duce hypotheses. Finally, by analyzing the impact of the theoretical find-
ings on the above-mentioned types, typology-specific management
implications are deduced and structured according to four views to form a
hypotheses- and typology-based conceptual model for managing intellec-
tual property in research and development collaborations.

This elaboration concludes with managerial success factors and an out-
look on future challenges.
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Questionnaire

General philosophy:

The intention of the benchmarking is not to exchange trade secrets or other
non-disclosable information but to share methods and processes that can
be mutually exchanged and help the participants to improve their own
processes.

Basic company and intellectual-property-related information:

e General data about company: industry, size, markets, history, organiza-
tional structure;

¢ Information about your general intellectual property activities (as dis-
closable, e.g. size of intellectual patent department, central/local activi-
ties, key activities, organizational involvement, interfaces, meet-
ings/boards).

Questions about the research and innovation process:
Research activities:
Strategy?
Organization?
Processes?
Culture?
Finance?
(How do you finance your research? Is it seed money, are you
charging for development? Any external funding?)
o Reimbursement (via technology, products, royalties)?
e How do you stimulate idea creation?
e How is your idea evaluation and selection process?
¢ Do you obtain inventions from your ideas? If yes, how is this done?

O O O OO

Transfer to organization:
e How do you transfer the research results (internally, externally)?
e Do you sell IP to outside organizations?
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Partnering:

Under what circumstances do you partner with third parties?

How do you select your partners?

What expectations do you have concerning the collaboration outcome?
How do you share the research results?

Do you have university partnerships? How does the model work?

Questions about the role of intellectual property:

e How do you handle foreground, background, sideground and post-
ground IP in R&D collaborations (co-development/research with exter-
nal firms or universities) with respect to
- ownership issues?

- exploitation rights issues?
- costs, prosecution and administration issues?
- government funding?

e What is the degree and basis of your participation in government-funded
projects?

e How and due to what activities and instruments do you stimulate invent-
ing and the submission of invention disclosures (push/pull)?

e What methods do you use to determine where to file patent applica-
tions?

¢ Do you patent business methods and why — what are your success fac-
tors?

e What is your attitude to participation in standardization groups?

e What is your attitude to open source software (flow in /out)?

Questions about managing intellectual property in R&D collaborations:

e How does your (central) R&D process work?

e Are your research activities based on collaborations with external part-
ners (companies, universities)?

e If yes, what is your motivation for collaborating and how and on what
basis do you share the results?

e What is the general process of multiplying results from research and de-

velopment into your organization and/or of commercializing them out-

side?

... and with respect to collaboration results?

Questions about multiplication activities:
e What are your licensing activities (in/out)?
e What success factors apply to you?



Model Agreements 201

Model Agreements

Technology License Agreement2

THIS AGREEMENT, dated as of March 10, 1997 (“Effective Date”), by and be-
tween INTERNATIONAL BUSINESS MACHINES CORPORATION, a New York
corporation (“IBM”), and UNIPHASE CORPORATION?, a Delaware corporation
(“LICENSEE”);

WHEREAS, pursuant to an agreement of purchase and sale of even date
herewith among IBM, LICENSEE, and a Subsidiary of LICENSEE (the “Purchase
Agreement”?*), LICENSEE or its Subsidiary is acquiring certain assets located in
Zurich, Switzerland relating to the design, testing and manufacture of certain
components (such operations being hereinafter referred to as the “Laser Opera-
tions”); and

WHEREAS, LICENSEE desires to utilize IBM’s information and know-
how associated with the Laser Operations at the Facility (defined below), and IBM
desires to provide such a license subject to the terms and conditions hereinafter set
forth;

NOW, THEREFORE, in consideration of the premises and mutual cove-
nants contained herein, the parties hereto agree as follows:
Section 1.0 Definitions
“Authorized Locations” shall mean the Facility and the Second Source.

“Employees” shall have the meaning set forth in the Purchase Agreement.

22 Source: http://cobrands.contracts.findlaw.com/agreements/uniphase/ibm.techlic.

1997.03.10.html (18.11.2004).
2 JDS Uniphase was founded in 1999 from the merger of JDS Fitel, Canada, and the
American Uniphase Corporation. The enterprise is a worldwide leader in optical tech-
nology and designs and manufactures products for fiber optic communications. With its
headquarter being in San Jose, California, USA, it employs about 6,000 people world-
wide. Uniphase reported a total sales of approximately 636 million US dollars in fiscal
year 2004, while investing approximately 100 million US dollars for research and de-
velopment including 647 employees. The company runs 14 manufacturing sites, eight
of which lay throughout the United States, fourin China, and one of each in Canada,
Singapore and Indonesia. Uniphase was able to reduce their net loss by 88% from 934
million US dollars in 2003 to 115 million US dollars in 2004, at a stable revenue level.
Source: 10-K report, JDS Uniphase Corporation, 16.09.04, http://www.jdsu.com, sub
page: Investors/SEC Filings.
For “Purchase Agreement” see http://contracts.corporate.findlaw.com/agreements/uni-
phase/ibm.purch.1997.03.10.html, incl. “Schedules”, e.g. “Services Agreement’ and
“Lease Agreement”.

24
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“Facility” shall mean the manufacturing location in Zurich, Switzerland where the
Laser Operations are occurring on the Effective Date and any subsequent location
in Europe or the US where LICENSEE shall determine after the Effective Date to
relocate the Laser Operations, subject to any restrictions in the Purchase Agree-
ment.

“Full Wafer Technology” shall mean a batch processing chlorine-assisted ion
beam etching technique capable of producing more than one edge emitting semi-
conductor ridge waveguide laser having a gallium arsenide quantum well active
region.

s

“IBM Improvement Patents”" shall mean all patents issued or issuing on patent
applications entitled to an effective filing date prior to five (5) years after the Ef-
fective Date that are: (i) licensable at any time by /BM or any of its Subsidiaries,
and (ii) derived from or constitute improvements to the Licensed Patents and/or
the Licensed Technical Information.

“LICENSEE’s Patents” shall mean all patents issued or issuing on patent applica-
tions entitled to an effective filing date prior to five (5) years after the Effective
Date that are: (i) licensable at any time by LICENSEE or any of its Subsidiaries,
and (ii) derived from or constitute improvements to the Licensed Patents and/or
the Licensed Technical Information. LICENSEE’s Patents also include foreign
counterparts to such patents, if any, and any divisions, extensions, continuations or
continuations-in-part thereof.

“Licensed Patents” shall mean the patents listed in Exhibit A and IBM Improve-
ment Patents (and their foreign counterparts, if any) and any divisions, extensions,
continuations or continuations-in-part thereof.

“Lasertron Agreement” shall mean the license agreement dated August 1, 1994,
between IBM and Lasertron, Inc.

“Licensed Business Information” shall mean any and all business information
used prior to the Effective Date in the conduct of the Laser Operations, such as
customer information, pricing and cost information, strategic product plans and
the like, which relates to Licensed Products. Licensed Business Information may
be in tangible or intangible form.

“Licensed Information” shall mean Licensed Business Information and Licensed
Technical Information.

“Licensed Products” shall mean R-F Products and R-B Products.

“Licensed Technical Information” shall mean any and all /BM technical informa-
tion, mask works, data, formulas, knowledge, processes and/or trade secrets de-
veloped or acquired by IBM relating to the design, testing and manufacture of Li-
censed Products which is used by /BM in the conduct of the Laser Operations and
which includes, without limitation, the /BM technical information described in the
documents listed in Exhibit B. Licensed Technical Information does not include
any computer programs.
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“Red Lasers” shall mean indium gallium phosphorus/ aluminum gallium indium
phosphorus/ aluminum gallium arsenide semiconductor laser chips emitting red
light at about 670nm, and having an ordered phase quantum well, dry etched
ridge-type structure and aluminum gallium arsenide cladding layers.

“Royalty-Bearing Products” or “R-B Products” shall mean Red Lasers, 1300nm
Lasers and any other semiconductor laser chips made using Full Wafer Technol-

ogy.

“Royalty-Free Products” or “R-F Products” shall mean semiconductor laser chips
comprising a gallium arsenide substrate and an active region composed of gallium
indium arsenide, gallium arsenide or gallium aluminium arsenide.

“Second Source” shall mean a single manufacturing location, other than the Facil-
ity, which is: (i) located in the US or Europe and (ii) wholly-owned by
LICENSEE.

“Selling Price” shall mean the actual selling price to unaffiliated customers, and
the greater of actual selling price or fair market value in sales to affiliated custom-
ers; provided that in either case the Selling Price shall be reduced for discounts,
taxes, transportation fees and other unreimbursed charges paid by LICENSEE or
its Subsidiaries in connection with the sale of Licensed Products.

“Subsidiary” shall mean a corporation, company or other entity:

(a) more than fifty percent (50%) of whose outstanding shares or securities (rep-
resenting the right to vote for the election of directors or other managing au-
thority) are, now or hereafter, owned or controlled, directly or indirectly, by
a party hereto, but such corporation, company or other entity shall be deemed
to be a Subsidiary only so long as such ownership or control exists; or

(b) which does not have outstanding shares or securities, as may be the case in a
partnership, joint venture or unincorporated association, but more than fifty
percent (50%) of whose ownership interest representing the right to make the
decisions for such corporation, company or other entity is, now or hereafter,
owned or controlled, directly or indirectly, by a party hereto, but such corpo-
ration, company or other entity shall be deemed to be a Subsidiary only so
long as such ownership or control exists.

“1300nm Lasers” shall mean indium phosphide/ indium gallium arsenide
phosphide semiconductor laser chips emitting light at about 1300nm, having a
simple double heterostructure with a thin active layer, and a self-aligned ridge
structure made by the GRUNT process.

Section 2.0 License Grants

2.1 Subject to Sections 2.5 and 2.9, IBM grants to LICENSEE and its Sub-
sidiaries, to the extent that it has a right to do so, a nonexclusive right and license
to use the Licensed Information to: (i) make and have made Licensed Products
only at the Authorized Locations and sell such products worldwide; (ii) to use and
make any apparatus (other than the E2 prototype tool) required to manufacture Li-
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censed Products only at the Authorized Locations; and (iii) improve, modify and
enhance the Licensed Information and to use and incorporate any such improve-
ments, modifications and enhancements in the exercise of the license rights pursu-
ant to clause (i) and (ii) and Section 2.11 below. Subject to the last sentence of
Section 2.3 hereof, the foregoing license rights shall include the right to sell and
distribute any product that includes a Licensed Product as a component or subas-
sembly thereof. Providing /BM receives the payment specified in Section 4.1, the
license granted in this Section 2.1 with respect to R-F Licensed Products shall be
royalty-free and fully paid-up. The license granted in this Section 2.1 with respect
to R-B Licensed Products shall be royalty-bearing as provided in Section 4.2.

2.2 Subject to licenses granted to third parties prior to the Effective Date and
a license retained by IBM for itself and its Subsidiaries to use, copy, modify and
distribute internally, IBM hereby transfers, assigns and conveys to LICENSEE all
of IBM’s right, title and interest in and to those computer programs used at the Fa-
cility and identified in Exhibit C-1 hereto. IBM hereby grants to LICENSEE, to
the extent it has a right to do so, a nonexclusive, paid-up and royalty-free license
under copyrights, or other similar rights for computer programs, to use, execute,
reproduce, modify, and prepare derivative works based upon the additional com-
puter programs listed in Exhibit C-2, only at the Authorized Locations.

2.3 Providing IBM receives the payment specified in Section 4.1, IBM hereby
grants to LICENSEE a nonexclusive, paid-up and royalty-free license under the
Licensed Patents to make and have made R-F Licensed Products at the Authorized
Locations and to use, offer to sell, sell and import R-F Licensed Products world-
wide. The foregoing license shall not extend to any infringement of /BM patents
not licensed hereunder resulting from the combination of Licensed Products with
other products not licensed herein. The term of the license granted in this Section
2.3 shall be for a period of five (5) years from the Effective Date, unless
LICENSEE exercises the option granted in Section 2.6 and makes the payment
specified therein, in which event the term of the license shall be extended to the
date of expiration of the last to expire of the Licensed Patents.

24 Except as specifically granted in this Section 2.0, no license or other right
is granted, either directly or indirectly, by implication, estoppel or otherwise, to
LICENSEE with respect to any patents or patent applications, trademarks, copy-
rights, trade secrets, computer programs, know-how, mask works or other intellec-
tual property rights of IBM.

2.5 The license to have Licensed Products made by another manufacturer
granted in Sections 2.1 and 2.3 to LICENSEE shall only apply when the specifica-
tions for Licensed Products were created by LICENSEE (either solely or jointly
with one or more third parties); and shall not apply to any Licensed Products in
the form manufactured or marketed by said other manufacturer prior to
LICENSEE furnishing said specifications.
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2.6 IBM grants to LICENSEE an option to obtain a fully paid-up extension of
the term of the patent license granted in Section 2.3 with respect to R-F Licensed
Products to cover the period extending to the date of expiration of the last to ex-
pire of the Licensed Patents. This option may be exercised at any time prior to five
(5) years from the Effective Date by LICENSEE paying to /BM the sum of nine
million US dollars ($9,000,000) and giving written notice of the exercise of the
option in accordance with Section 7. Communications.

2.7 LICENSEE hereby grants to IBM an irrevocable, worldwide, nonexclu-
sive, paid-up and royalty-free license under LICENSEE’s Patents to make, have
made, use, offer to sell, sell and import R-F Licensed Products. /BM shall have no
right to grant sublicenses under LICENSEE’s Patents, except to its Subsidiaries.

2.8 In the event that LICENSEE identifies in writing to /BM any patents li-
censable by IBM which are necessarily infringed by the exercise of the license
granted in Section 2.1 with respect to R-F Licensed Products being manufactured
at the Facility on the Effective Date, and IBM, after a good faith analysis, agrees
with LICENSEE’s position, then upon IBM’s written notification, Exhibit A shall
be automatically amended to include such additional patents without further
charge to LICENSEE. In the event that /BM shall determine for any reason that
such infringement will not occur as to a licensable /BM patent, IBM shall thereaf-
ter be estopped from making any claims of infringement against LICENSEE, its
Subsidiaries or its customers as to such IBM patent for any exercise by
LICENSEE of its rights under Section 2.1 above.

2.9 Notwithstanding anything to the contrary, the license granted in Section
2.1 shall not include rights to use any designs or other information which are used
exclusively to manufacture products for /BM.

2.10 Subject to the restrictions limiting the license rights to Authorized Loca-
tions, LICENSEE shall have the right to exercise any license rights granted here-
under through any Subsidiary, and any reference in this Section 2 and Section 3
below to LICENSEE shall be deemed to refer to any Subsidiary through which
LICENSEE shall so exercise such license rights.

2.11 LICENSEE shall have the further right to use the Licensed Technical In-
formation relating to Royalty Free Products in the development and manufacture
of any semiconductor laser chips and to exercise the license rights specified in
Section 2 as to any such semiconductor laser chips without payment of any royalty
pursuant to Section 4.2 hereof, subject to the limitations and restrictions contained
in this Agreement and the payment of any patent royalties, as applicable.

2.12 For so long as IBM continues to manufacture the E2 Prototype Tool (the
“E2 Tool”) for sale to any third party, IBM agrees to sell to LICENSEE E2 Tools
on terms no less favorable than /BM has sold E2 Tools during the preceding
twelve (12) months to any other non-/BM customer purchasing equivalent quanti-



206  Appendices

ties of the E2 Tool as LICENSEE. Such most favored terms shall include price,
production allocation, functionality of the E2 Tool and payment terms and shall be
granted to LICENSEE upon the condition that LICENSEE accept all material
terms upon which such most favored customer purchased the E2 Tool. In the event
such most favored terms shall not apply, IBM agrees to sell E2 Tools to
LICENSEE on commercially reasonable terms.

Upon written request by LICENSEE and in the event that IBM is no longer in
the business of supplying E2 Tools to third parties, IBM shall provide LICENSEE
with component part drawings and any other technical information, including all
improvements, necessary for the manufacture and operation of E2 Tools, to the
extent /BM can provide such information without violating any obligations to third
parties, at a reasonable cost invoiced to LICENSEE to cover associated procure-
ment expenses, and LICENSEE shall have the nonexclusive right to manufacture
E2 Tools for LICENSEE’s internal use and that of its Subsidiaries. Any manufac-
ture of the E2 Tool, or any portion thereof, by LICENSEE may require additional
patent licenses which the parties agree to negotiate in good faith.

IBM shall make a good faith effort to notify LICENSEE of its intention to stop
manufacturing E2 Tools to third parties at least three (3) months prior to the date it
plans to stop such manufacture, and agrees to promptly respond to all reasonable
written requests from LICENSEE as to whether it intends to stop such manufac-
ture.

2.13 IBM disclaims any common law trademark rights that it may have ac-
quired through the use of the “E2” designation. To the extent that /BM has ac-
quired any common law trademark rights in the “Laser Enterprise” or “LE” desig-
nation, /BM hereby assigns all such rights to LICENSEE, together with all
goodwill pertaining thereto.

2.14 In the event that IBM now or hereafter obtains any patents which would
necessarily be infringed by the assembly by LICENSEE’s customers of Royalty-
Free Products into an Erbium Doped Optical Fiber Amplifier (“EDFA”) configu-
ration or EDFA architecture compliant package, IBM agrees to make a license un-
der such patents available to LICENSEE’s customers in accordance with IBM’s li-
censing practices at such time.

Section 3.0 Confidentiality

3.1 For a period of ten (10) years from the Effective Date, LICENSEE agrees
to use the same degree of care and discretion, but at least a reasonable level of
care and discretion, to avoid any disclosure, publication, or dissemination of any
part or all of the Licensed Information outside of LICENSEE, and its Subsidiaries,
as LICENSEE employs with information of its own which it regards as confiden-
tial and which it does not desire to publish, disclose or disseminate. If any Li-
censed Information of a third party requires a different standard of care or differ-
ent period of confidentiality than that specified above, LICENSEE agrees to
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protect such third party’s Licensed Information in accordance with the terms of
the agreement under which such information was received by /BM.

3.2 Disclosure of Licensed Information shall not be precluded, if such
disclosure is:

(a) inresponse to a valid order of a court or other governmental body; provided,
however, that LICENSEE shall first have given notice to /BM and made a
reasonable effort to obtain a protective order requiring that the information
and/or documents so disclosed be used only for the purposes for which the
order was issued;

(b) otherwise required by law;

(c) reasonably necessary to establish rights under this Agreement (but only to
the extent necessary to do so); or

(d) reasonably necessary to exercise LICENSEE’s license rights hereunder and
such disclosure is made to an entity or other person that is bound as to the
nondisclosure of such Licensed Information by a written agreement that is no
less restrictive than this Section 3.

33 No obligation of confidentiality shall attach to:

(a) any information that LICENSEE already possesses without obligation of
confidentiality;

(b) any information LICENSEE rightfully receives from another without obliga-
tion of confidentiality; or

(c) any information that is, or becomes, publicly available without breach of this
Agreement.

34 In the event that LICENSEE discovers any /BM confidential information
in the possession of Employees that is unrelated to the Licensed Products, it will
promptly return such information to /BM.

3.5 IBM agrees not to disclose the trade secret information described in (In-
formation redacted and filed separately.) for a period of three (3) years from the
Effective Date subject to Sections 3.2(a) & (b). IBM agrees not to disclose the
trade secret information relating to the process (Information redacted and filed
separately) for a period of two (2) years from the Effective Date subject to Sec-
tions 3.2(a) & (b). Notwithstanding the above, neither (i) the inherent disclosure of
such information in /BM’s products, nor (ii) the disclosure of such information as
part of a disclosure of process information relating to products other than Royalty-
Free Products and Royalty-Bearing Products shall be deemed to be a violation of
this Section 3.5.

Section 4.0 Consideration

4.1 As partial consideration for the licenses granted by /IBM to LICENSEE in
Sections 2.1, 2.2 and 2.3 with respect to R-F Products, LICENSEE shall pay /IBM
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the amount of twenty-seven million US dollars (US $27,000,000), on the Effective
Date, which sum is nonrefundable, in accordance with instructions to be provided
by IBM prior to such date.

4.2 As partial consideration for the licenses granted by /BM to LICENSEE in
Sections 2.1 and 2.2 with respect to R-B Products, LICENSEE shall pay /BM a
royalty of five percent (5%) of Selling Price. LICENSEE acknowledges that any
royalties owing for patents covering R-B Products shall be payable in addition to
the royalty specified herein, pursuant to a separate patent license agreement be-
tween the parties.

43 LICENSEE shall bear and pay all taxes (including, without limitation,
sales and value added taxes) imposed by any national, provincial or local govern-
ment of any country in which LICENSEE is doing business as a result of the exis-
tence of this Agreement or the exercise of rights hereunder; provided, that the
foregoing shall not obligate LICENSEE to pay any tax based on the income, gross
receipts or property of IBM.

4.4 LICENSEE shall be liable for interest on any overdue payment or roy-
alty, commencing on the date such payment or royalty was due and ending upon
payment by LICENSEE, at an annual rate which is the greater of ten percent
(10%) or one percentage point higher than the prime interest rate as quoted by the
head office of Citibank N.A., New York, at the close of banking on such date, or
on the first business day thereafter if such date falls on a non-business day. If such
interest rate exceeds the maximum legal rate in the jurisdiction where a claim
therefore is being asserted, the interest rate shall be reduced to such maximum le-
gal rate.

4.5 Royalties shall accrue when an R-B Licensed Product, with respect to
which royalty payments are required by this Agreement, is first sold or otherwise
transferred to a party other than LICENSEE or its Subsidiaries (including, except
as otherwise agreed in writing by /IBM, sold or otherwise transferred to /BM or any
of its Subsidiaries). To the extent an R-B Licensed Product is incorporated as a
component, subassembly or subsystem in another product, the Selling Price shall
be determined based on the published list price (or if no such published list price
exists, the fair market value) of such R-B Licensed Product exclusive of any other
portion of such product.

4.6 LICENSEE shall pay all royalties and other payments due hereunder in
United States dollars. All royalties for an accounting period computed in other
currencies shall be converted into United States dollars at the exchange rate for
bank transfers from such currency to United States dollars as quoted by the head
office of Citibank N.A., New York, at the close of banking on the last day of such
accounting period (or the first business day thereafter if such last day shall be a
non-business day).
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4.7 LICENSEE’s accounting period shall be semiannual and shall end on the
last day of each June and December during the term of this Agreement. Within
sixty (60) days after the end of each such period LICENSEE shall furnish to IBM
a written report containing the information specified in Section 4.8 and shall pay
to IBM all unpaid royalties accrued hereunder to the end of each such period. Such
payments will be nonrefundable.

4.8 LICENSEE’s written report shall be certified by an officer of LICENSEE
and shall contain the following information:

(a) for each type of R-B Licensed Product upon which royalty has accrued: a de-
scription of said R-B Licensed Product, the quantity sold or otherwise trans-
ferred during the accounting period, and the sum of the Selling Price for such
quantity; and

(b) the aggregate amount of all royalties due.

In the event no royalties are due, LICENSEE’s report shall so state.

4.9 LICENSEE shall keep records in accordance with generally accepted ac-
counting principles and in sufficient detail to permit the determination of which
products are subject to royalty payments under this Agreement, the royalties due
IBM, and the accuracy of the information on LICENSEE’s written reports. Such
records shall include, but not be limited to, detailed records supporting the infor-
mation provided under Section 4.8. Such records shall be kept for six (6) years fol-
lowing the due date for the report relating to the reporting period to which such
records pertain.

Upon IBM’s written request for an audit, LICENSEE shall permit auditors des-
ignated by IBM, together with such legal and technical support as /BM deems nec-
essary, to examine, during ordinary business hours, records, materials, and manu-
facturing processes of LICENSEE for the purpose of determining royalties due
IBM.

Such audit shall be restricted to an audit of those records, materials, and manu-
facturing processes related to R-B Licensed Products. Such records and materials
shall be deemed to include general financial information to provide a cross-check
for the amount of royalties reported.

LICENSEE shall provide its full cooperation in such audit. Such cooperation
shall include, but not be limited to, providing sufficient time for such examination
and convenient access to relevant personnel andrecords.

Each party shall pay the charges that it incurs in the course of the audit. How-
ever, in the event that the audit establishes underpayment greater than or equal to
the lesser of: five percent (5%) of the royalties which should have been paid for
the accounting periods being audited or the cost of the audit, then LICENSEE
shall reimburse /BM for the costs IBM incurred in conducting such audit. How-
ever, such costs shall not include salaries paid to /BM employees associated with
such audit and such reimbursement shall not exceed the amount of underpayment.
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4.10 In the event an audit under the provisions of Section 4.9 identifies an un-
derpayment of royalties by LICENSEE, LICENSEE shall pay an amount equal to
the sum of such underpayment, any interest due under the provisions of Section
4.4, and any reimbursement to IBM for the costs IBM incurred in conducting such
audit as specified by Section 4.9, within sixty (60) days of IBM’s written request.
Reimbursements due for costs shall also be subject to interest under the provisions
of Section 4.4.

4.11 IBM agrees that any statements or audit results furnished or otherwise
made available to or obtained by /BM pursuant to this Section 4.0 shall be subject
to equivalent confidentiality restrictions set forth in Section 3 and shall not be dis-
closed by IBM for a period of three (3) years from the date of disclosure.

Section 5.0 Term; Termination and Assignability

5.1 The licenses granted in Sections 2.1 and 2.2 with respect to Licensed
Products shall remain in effect unless terminated in accordance with this Section
5.0. The patent license granted in Section 2.3 with respect to R-F Licensed Prod-
ucts shall remain in effect for a period of five (5) years from the Effective Date,
unless terminated in accordance with this Section 5 or extended pursuant to the
option granted in Section 2.6. The patent license granted to /BM in Section 2.7
shall remain in effect for a period of five (5) years from the Effective Date.

5.2 If LICENSEE is in material breach of its obligations hereunder with re-
spect to R-B Licensed Products and IBM provides written notice to LICENSEE
specifying the nature of such breach, LICENSEE shall either cure such breach or
produce a plan for such cure reasonably acceptable to IBM within sixty (60) days
after such written notice. If LICENSEE does not provide a plan for cure, or com-
ply with a plan reasonably acceptable to IBM, IBM shall have the right to termi-
nate the licenses granted to LICENSEE with respect to R-B Licensed Products
under this Agreement by giving written notice of termination to LICENSEE. For
purposes of this Section 5.2, a material breach by LICENSEE shall mean and be
limited to:

(i) an intentional and continuing breach of its obligations under Section 3 hereof
or of the license restrictions in Section 2 hereof with respect to Licensed In-
formation relating to R-B Licensed Products;

(i) LICENSEE being more than fifty thousand dollars ($50,000) in arrears on its
payment obligations herein that are not otherwise subject to a good faith dis-
pute between IBM and LICENSEE; or

(iii) the failure by LICENSEE to submit reports or permit audits as specified in
Section 4.

53 If LICENSEE is in material breach of its obligations hereunder with re-
spect to R-F Licensed Products and /IBM provides written notice to LICENSEE
specifying the nature of such breach, LICENSEE shall either cure such breach or
produce a plan for such cure reasonably acceptable to /BM within sixty (60) days
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after such written notice. If LICENSEE does not provide a plan for cure, or com-
ply with a plan reasonably acceptable to IBM, IBM shall have the right to termi-
nate the licenses granted to LICENSEE with respect to R-F Licensed Products un-
der this Agreement by giving written notice of termination to LICENSEE. For
purposes of this Section 5.3, a material breach by LICENSEE shall mean and be
limited to an intentional and continuing breach of its obligations under Section 3
hereof or of the license restrictions in Section 2 hereof with respect to Licensed In-
formation relating to R-F Licensed Products.

54 In addition, in the event that LICENSEE engages in or suffers any of the
following events of default:

(a) becomes insolvent, is dissolved or liquidated, files or has filed against it a pe-
tition in bankruptcy, reorganization, dissolution or liquidation or similar ac-
tion filed by or against it, is adjudicated as bankrupt, or has a receiver ap-
pointed for its business; or

(b) has all or a substantial portion of its capital stock or assets expropriated or at-
tached by any government entity; then LICENSEE shall promptly notify
IBM in writing that such event has occurred. If any default as specified above
in this Section 5.3 is not cured, or an acceptable plan for such cure is not
proposed within ninety (90) days after written notice from /BM specifying
the nature of the default, /BM shall have the right to terminate this Agree-
ment by giving written notice of termination to LICENSEE.

5.5 This Agreement and any rights or licenses granted herein are personal to
the parties and neither shall assign or sublicense any of its rights or privileges
hereunder. Any attempted act in derogation of the foregoing shall be considered
void. Notwithstanding the foregoing, in the event of a transfer by LICENSEE of
all or substantially all of its assets or those of the Laser Operations, LICENSEE
shall have the right to assign this Agreement to the purchaser of such assets, pro-
vided: (i) such purchaser agrees in writing to be bound by all terms and conditions
hereof, (ii) in the event that such purchaser and /BM are involved in any intellec-
tual property dispute at the time of such transfer, such purchaser shall resolve such
dispute to IBM’s satisfaction; both as conditions precedents to the effectiveness of
such assignment.

5.6 No failure or delay on the part of /BM in exercising its right of termina-
tion hereunder for any one or more causes shall be construed to prejudice its right
of termination for such causes or any other or subsequent causes.

5.7 Upon termination of this Agreement, all licenses granted in Section 2 will
automatically terminate, and LICENSEE shall promptly return to /BM or destroy
all tangible information containing Licensed Information. The confidentiality ob-
ligations of Section 3 will remain in effect beyond any termination for the time pe-
riod stated in Section 3.1.
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Section 6.0 Representations and Warranties
6.1 IBM represents and warrants that:

(a) it has the full right and power to grant the licenses set forth in Section 2, that
there are no outstanding agreements, assignments, or encumbrances inconsis-
tent with the provisions of said licenses or with any other provisions of this
Agreement;

(b) in the last two years it has not received any written claim or written notice
from any third party alleging infringement or unauthorized use of any intel-
lectual property rights owned by such party in relation to the Laser Opera-
tions;

(c) to the personal knowledge of the four most senior level executives among the
Employees, as expressed to LICENSEE prior to the signing of this Agree-
ment during due diligence, they do not believe the operation of the Laser En-
terprise, as operated by IBM immediately prior to the Effective Date, in-
fringes or makes unauthorized use of any intellectual property rights of any
third party;

(d) subject to LICENSEE’s compliance with all limitations and/or conditions
contained in this Agreement and any of the other agreements relating to the
sale of assets relating to the Laser Enterprise, LICENSEE shall be entitled to
continue the operations of the Laser Enterprise, as being conducted by /IBM
on the Effective Date, without claim of infringement or other misappropria-
tion of intellectual property rights by IBM or any of its Subsidiaries as to pat-
ent, copyrights, trade secret or other intellectual property rights owned by or
licensed to IBM or any of its Subsidiaries; and

(e) to the personal knowledge of the most senior level executive among the Em-
ployees, IBM has not since March 1, 1995, licensed any improvements to the
Licensed Technical Information relating to the Royalty-Free Products to any
third party which was licensed by IBM prior to said date to manufacture
Royalty-Free Products.

6.2 EXCEPT AS PROVIDED IN SECTION 6.1, NEITHER PARTY
MAKES ANY OTHER REPRESENTATION OR WARRANTY, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE, NOR DOES EITHER PARTY ASSUME ANY
LIABILITY IN RESPECT OF ANY INFRINGEMENT OF PATENTS OR
OTHER RIGHTS OF THIRD PARTIES DUE TO THE OTHER PARTY’S
OPERATION UNDER THE LICENSES HEREIN GRANTED.

6.3 IBM’s liability for breach of any of the representations and warranties set
forth above shall be subject to Section 7.2 of the Purchase Agreement.
Section 7.0 Communications

7.1 All payments due after the Effective Date shall be made by electronic
funds transfer. Any notice or other communication required or permitted to be
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made or given to either party hereto pursuant to this Agreement shall be sent to
such party by facsimile or by registered airmail (except that registered or certified
mail may be used where delivery is in the same country as mailing), postage pre-
paid, addressed to it at its address set forth below, or to such other address as it
shall designate by written notice given to the other party. Payments shall be
deemed to be made on the date of electronic funds transfer. Notices or other com-
munications shall be deemed to have been given or provided on the date of send-
ing. The addresses are as follows:

(a) For electronic funds transfers of payments:
IBM Director of Licensing
The Bank of New York
48 Wall Street
New York, New York 10286
United States of America
Credit Account No. 890-0209-674
ABA No. 0210-0001-8

(b) For mailing to IBM:
Director of Licensing
International Business Machines Corporation
500 Columbus Avenue
Thornwood, New York 10594
United States of America

(¢) For facsimile transmission to IBM:
(914) 742-6737

(d) For mailing to LICENSEE:
Director, Intellectual Property
Uniphase Corporation
163 Baypointe Parkway
San Jose, CA 95134

(e) For facsimile transmission to LICENSEE:
(408) 954-0540

Section 8 Applicable Law

8.1 This Agreement shall be construed, and the legal relations between the
parties hereto shall be determined, in accordance with the internal laws of the
State of New York, United States of America, applicable to agreements made and
to be performed entirely within such state, without regard to the conflicts of laws
principles of such state.

8.2 Each of the parties waives its right to a jury trial and consents to the ju-
risdiction of any state or federal court located within the State of New York. Each
of the parties hereby:
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(i) waives trial by jury,

(ii) waives any objection to venue of any action instituted hereunder and

(iii) consents to the granting of such legal or equitable relief as is deemed appro-
priate by any aforementioned court.

Section 9 Miscellaneous

9.1 This Agreement may be executed by the parties hereto in one or more
counterparts, each of which shall be an original and all of which shall constitute
one and the same instrument.

9.2 Nothing contained in this Agreement shall be construed as conferring any
right to use in advertising, publicity, or other promotional activities any name,
trade name, trademark, trade dress or other designation of either party hereto (in-
cluding any contraction, abbreviation or simulation of any of the foregoing), save
as expressly stated herein. Each party hereto agrees not to use or refer to this
Agreement or any provision hereof in any promotional activity associated with
apparatus licensed hereunder, without the express written approval of the other

party.

9.3 LICENSEE agrees not to export or re-export, or cause to be exported or
re-exported, any technical data received hereunder, or the direct product of such
technical data, to any country or person which, under the laws of the United
States, are or may be prohibited from receiving such technical data or the direct
product thereof.

9.4 This Agreement will not be binding upon the parties until it has been
signed herein below by or on behalf of each party, and in which event it shall be
effective as of the Effective Date. No amendment or modification hereof shall be
valid or binding upon the parties unless made in writing and signed as aforesaid.
This Agreement embodies the entire understanding of the parties with respect to
the subject matter hereof and merges all prior discussions between them, and nei-
ther of the parties shall be bound by any conditions, definitions, warranties, under-
standings or representations with respect to the subject matter hereof other than as
expressly provided herein.

9.5 The headings of the several Sections are inserted for convenience of ref-
erence only and are not intended to be a part of or to affect the meaning of inter-
pretation of this Agreement.

9.6 If any Section of this Agreement is found by competent authority to be
invalid, illegal or unenforceable in any respect for any reason, the validity, legality
and enforceability of any such Section in every other respect and the remainder of
this Agreement shall continue in effect so long as the Agreement still expresses
the intent of the parties. If the intent of the parties cannot be preserved, this
Agreement shall be either renegotiated or terminated.
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9.7 In the event that Lasertron, Inc. requests /BM to provide any wafers pur-
suant to the Lasertron Agreement within one (1) year from the Effective Date,
LICENSEE agrees that it will enter into suitable arrangements with /BM to pro-
vide such wafers under the terms and conditions set forth in the Lasertron Agree-
ment, which terms and conditions are appended as Exhibit D.

IN WITNESS WHEREQOF, the parties hereto have caused this Agreement to be
duly signed as of the date first written above.

UNIPHASE CORPORATION INTERNATIONAL BUSINESS
MACHINES CORPORATION
By: Danny E. Pettit By: Suzanne C. Lewis
Name: Danny E. Pettit Name: Suzanne C. Lewis
Title: Vice President, Title: Business Development
Finance & CFO Consultant

EXHIBIT A
LICENSED PATENTS
Issue or File

Patent/Application Date

Number (DD/MM/YY)

5,154,333 13/10/92

5,305,340 04/19/94

5,311,539 10/05/94

5,391,036 21/02/95

5,301,202 05/04/94

5,498,973 12/03/96

4,995,539 26/02/91

5,029,555 09/07/91

5,063,173 05/11/91

5,144,634 01/09/92

5,059,552 22/10/91

5,171,717 15/12/92

4,805,179 14/02/89

5,185,289 09/02/93

5,280,535 18/01/94

5,319,725 07/06/94

5,376,582 27/12/94

5,414,293 09/05/95

5,516,727 14/05/96

5,594,749 14/01/97

Appl. 721072 26/09/96

PCT/IB97/00055 27/01/97
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EXHIBIT B
LICENSED TECHNICAL INFORMATION

I LICENSED TECHNICAL INFORMATION FOR ROYALTY FREE
PRODUCTS

Process

Documentation, as is, for each process used in the development and fabrication of
the following royalty free laser products and the detailed procedure for carrying
out each step of the fabrication. Descriptions identify the tools and equipment
used, and specifies the in-process tests that are performed.

QUALIFIED IN UNDER DEVELOPMENT
QUALIFICATION
* 980 nm L-N * 980 nm * 980 nm narrow
series (narrow lasers for stripe laser
stripe lasers) submarine (300mW)
- 120mW (linear (70mW) *920...1020 nm
power) * 956 nm narrow stripe
- 150mW broad area lasers
- 180mW lasers (150...210mW)
- 210mW (0.5 Watt) *910...980 nm
broad area lasers
(1W, 4W)

Process Materials

Documentation, as is, for all materials used when making IBM’s royalty free laser
products, including information concerning vendors, material grades, and part
numbers,

Process Tools

Documentation, as is, for tools employed when making /BM’s laser chips. This in-
formation comprises drawings and/or blueprints for jigs and tools such as the
barhandler, facet coater, and bar tester, vacuum chuck, as well as details concern-
ing the tools for lithography, etching and deposition, tools for material characteri-
zation and so forth.

Video Tapes

Tapes illustrating various process steps.
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Reliability Database

Reliability data on IBM’s royalty free products in computer readable form. Mask
Set used for royalty free laser products processing

1) Laser — Development ZRL
CSP Groove
CSP NAM
CVWAFMAP
FUWALI
FUWA2
INPI
LASERI
LASER1P
LASER2 (NEXUS)
LASER3
LASER4 (KORINTH)
LASERX
PULSE1
REDARRAY
SEGLASER
SCLLDI
PASSAGE
VELNAM
T2V2
T3V1
T13V1
T14V1
SOF1
KOKIPHOT

2) Laser — Rests from EF
RUESCHLIKON5170-5178
FUWAI113
T2 LASER
RS
EPNPB
PROTECT
GOT2
RUSHT?2
PULSE
PAIRARC
PASSAGE
INP TO
LASERX
TTRNRN
TNMETRP
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E2

TVIAPR-VIA
RIDGE LASER
METALR
TRIDRP
TPMETRN
TPMETRP
RID2CN
RID2CP

G2 PRIME

Prototype Tool

Documentation, as is, for operation/maintenance of E2 Tool

Assembly drawings, schematics, commercial components, spare parts
Set-up manuals

Il LICENSED TECHNICAL INFORMATION FOR ROYALTY BEARING
PRODUCTS: Documentation, as is, for:

- Full Wafer Technology_A batch processing technique capable of producing
more than one edge emitting semiconductor lasers simultaneously.

- Red Lasers_Indium gallium phosphorus/aluminum gallium indium phospho-
rus/aluminum gallium arsenide semiconductor laser chips emitting red light at
about 670nm, and having a quantum well ridge-type structure and aluminum
gallium arsenide cladding layers.

- 1300nm Lasers_Indium phosphorus/indium gallium arsenide phosphorus
semiconductor laser chips emitting light at about 1300nm and having a double
heterostructure or quantum well structure.

EXHIBIT C

NON-COMMERCIAL COMPUTER PROGRAMS USED AT THE FACILITY

C-1 ASSIGNED PROGRAMS

1)
2)

Autobar Tester Software (BT2MESS and BT2ANA, home build)
Waveguide/optical simulation (MODE, home build)

Laser Lifetest (home build)

Thermal device simulation (HEAT, home build)

Heat flow modeling (HETMOD, home build)

Device simulation (MONTE on AIX)

Waveguide simulation (WAGSI)

Epi software for running the MBE and CBE system (home build)
Software for ESCA system (home build)

Quick turnaround Device test software (QTAT, home build)
[intentionally left blank]

Photo Luminescence software (home build)
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C-2 LICENSED PROGRAMS

ISP Laser Cleaver Tool Program

EXHIBIT D

Exhibit G to the Lasertron Agreement follows this page.

EXHIBIT G

WAFER MATERIAL

Till end of 1996 IBM will provide qualified and non-qualified epitaxially grown
wafers to LT. Non-qualified epitaxially grown wafers are wafers out of specifica-
tion. IBM is not committed to sell more than the maximum number of wafers
given in the below tables. In 1997, epitaxially grown wafers will be sold to LT
only if LT placed an order in 1996, such that IBM is able to grow those wafers in
1996. Such an advanced order shall include any information on the specification
and structure necessary to grow the wafers as well as the number of wafers needed
by LT. IBM is not committed to sell any wafer material in 1998 and later. The
terms and conditions of this bridge offering are as follows:

Qualified epitaxially grown wafers (3 quarters per wafer)

Year Price per wafer price per wafer maximum number/year
(0 — 25 wafers) (26 — 50 wafers)

1995 C*) C*) C*)

1996 C*) C*) ¢ *)

1997 (1)  *)

(1) Subject to order by LT in 1996: price on request only.
*  Information redacted and filed separately with the SEC.

Non-qualified epitaxially grown wafers (2) (3 quarters per wafer)

Year Price per wafer
(0 — 20 wafers)

1995  *)

1996  *)

1997 (3)

(2) Will be sold on the base of availability only.
(3) Subject to order by LT in 1996: price on request only.
*  Information redacted and filed separately with the SEC.
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Patent License Agreement®

PATENT LICENSE AGREEMENT (“Agreement”) with an Effective Date of
March 10, 1997 between INTERNATIONAL BUSINESS MACHINES
CORPORATION, a New York corporation (“IBM’), and UNIPHASE
CORPORATION, a Delaware corporation (“LICENSEE”).

Contemporaneously with the execution of this Agreement, the parties have en-
tered into a Technology License Agreement which includes, in part, a license un-
der certain technology owned by /BM to manufacture and sell Royalty-Bearing
Products (as defined in such “Technology License Agreement”). The exercise of
such technology license by LICENSEE may require a license under the IBM pat-
ents listed in Exhibit 1 (the “Licensed Patents”). LICENSEE desires to acquire a
nonexclusive license under the Licensed Patents for such Royalty-Bearing Prod-
ucts.

In consideration of the premises and mutual covenants herein contained, /BM and
LICENSEE agree as follows:

Section 1. Definitions
1.1 “Patented Portion” shall mean that portion of a Product which:

(a) embodies or uses all the elements or steps recited in any one Claim of
one Licensed Patent; or

(b) is manufactured by use of all the steps recited in any one Claim of one
Licensed Patent.

1.2 “Products” shall mean semiconductor laser chips other than Royalty-
Free Products (as defined in the Technology License Agreement).

1.3 “Selling Price” shall mean the actual selling price to unaffiliated customers,
and the greater of actual selling price or fair market value in sales to affiliated cus-
tomers; provided that in either case the Selling Price shall be reduced for dis-
counts, taxes, transportation fees and other unreimbursed charges paid by
LICENSEE or its Subsidiaries in connection with the sale of Products.

1.4 “Subsidiary” shall mean a corporation, company or other entity:

(a) more than fifty percent (50%) of whose outstanding shares or securities
(representing the right to vote for the election of directors or
other managing authority) are, now or hereafter, owned or controlled,
directly or indirectly, by a party hereto, or

(b) which does not have outstanding shares or securities, as may be the case

25 http://contracts.corporate.findlaw.com/agreements/uniphase/ibm.patentlic.1997.03.10.

html (28.11.2004).
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in a partnership, joint venture or unincorporated association, but

more than fifty percent (50%) of whose ownership interest representing
the right to make the decisions for such corporation, company or other
entity is now or hereafter, owned or controlled, directly or

indirectly, by a party hereto, but such corporation, company or other
entity shall be deemed to be a Subsidiary only so long as such
ownership or control exists.

1.5 “Claim” shall mean an allowed claim under a Licensed Patent that has
not expired or been adjudicated invalid.

Section 2. License

2.1 IBM grants to LICENSEE and its Subsidiaries a nonexclusive license under
the Licensed Patents to make, use, import, offer to sell, sell and otherwise transfer
Products. The license as to any Subsidiary shall terminate on the date such Sub-
sidiary ceases to be a Subsidiary. Additionally, subject to Section 2.4, IBM grants
to LICENSEE and its Subsidiaries a nonexclusive license under the Licensed Pat-
ents the right to have LICENSEE’s Products made by another manufacturer for
the use and/or lease, sale or other transfer only by LICENSEE and its Subsidiaries.
Such license shall further include the right to incorporate Products as components,
subassemblies or subsystems in other products manufactured and/or sold by
LICENSEE and its Subsidiaries.

2.2 No license is granted pursuant to Section 2.1 with respect to any particular
Product, unless:

(a) a Licensed Patent defines a Patented Portion of said Product;

(b) said Licensed Patent is identified in a report as covering said Product,
if required by Section 4.5; and

(c) either the royalty attributable to said Product is paid as required by
Section 4.2, or a late payment of said royalty is made and accepted by
IBM pursuant to Section 4.4.

2.3 No license, immunity or other right is granted under this Agreement, either di-
rectly or by implication, estoppel, or otherwise:

(a) other than under the Licensed Patents;

(b) with respect to any item other than a Product notwithstanding that such
other item may incorporate one or more Products; or

(c) to parties acquiring any item from LICENSEE or its Subsidiaries for the
combination of such acquired item with any other item, including other
items provided by LICENSEE or its Subsidiaries, or for the use of any
such combination even if such acquired item has no substantial use
other than as part of such combination.

2.4 The license to have Products made granted in Section 2.1 to LICENSEE:
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(a) shall only apply when the specifications for LICENSEE’s Products were
created by LICENSEE (either solely or jointly with one or more third
parties);

(b) shall only be under Claims of Licensed Patents, the infringement of
which would be necessitated by compliance with such specifications;

(c) shall not be under Claims for a method or process unless such method
or process is based upon technology created by LICENSEE (either solely
or jointly with one or more third parties) or otherwise licensed by
IBM to LICENSEE; and

(d) shall not apply to any Products in the form manufactured or marketed
by said other manufacturer prior to LICENSEE furnishing said
specifications.

Unless LICENSEE informs /BM to the contrary, LICENSEE shall be deemed
to have authorized said other manufacturer to make LICENSEE’ Products under
the license granted to LICENSEE in Section 2.1 when the condition specified in
Section 2.4(a) is fulfilled. In response to a written request identifying a Product
and a manufacturer, LICENSEE shall in a timely manner inform /BM of the quan-
tity of such Product, if any, manufactured by such manufacturer pursuant to the li-
cense granted in Section 2.1.

2.5 LICENSEE shall have the right to exercise any license rights granted here-
under through any Subsidiary, and any reference in this Section 2 to LICENSEE
shall be deemed to refer to any Subsidiary through which LICENSEE shall so ex-
ercise such license rights.

Section 3. Payment

3.1 LICENSEE, on behalf of itself and its Subsidiaries, shall pay a royalty for
each Product which contains a Patented Portion at a rate computed at the follow-
ing percentages of Selling Price of such Product:

Number of Licensed Patents Percentage of
Covering the Product Selling Price
1 1%
2 2%
3 3%
4 4%
5 or more 5%

For the purposes of this Section 3.1, a Licensed Patent and its corresponding pat-
ents in other countries, listed in Exhibit 1, shall be deemed to be one Licensed
Patent.

Royalties shall only be payable on one occasion for each Product manufactured
and sold by LICENSEE or its Subsidiaries. To the extent a Product consisting of a
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semiconductor laser chip, which is subject to LICENSEE’s royalty obligations
pursuant to this Section 3.1, is incorporated as a component, subassembly or sub-
system in another product, the Selling Price shall be determined based on the pub-
lished list price (or if no such published list price exists, the fair market value) of
such semiconductor laser chip exclusive of any other portion of the product that
does not contain Patented Portions.

3.2 Subject to Section 3.4, no royalties shall be paid by LICENSEE with respect
to Products which LICENSEE purchases from a third party licensed under all of
the Licensed Patents to sell such Products, and for which Products a royalty or
other consideration was paid to IBM.

3.3 If LICENSEE purchases from a third party portions of a Product and com-
bines such portions with each other and/or with other portions such that the com-
bination is itself a Product which includes a Patented Portion not fully included in
any individual purchased portion, then royalty shall be due for the combination in
accordance with this Section 3, whether or not said third party is authorized by
IBM to sell said purchased portions.

3.4 Any semiconductor laser chip that would otherwise be subject to
LICENSEE’s royalty obligations pursuant to this Section 3 shall not be subject to
such royalty obligations if such chip is sold by LICENSEE (or any Subsidiary of
LICENSEE authorized to exercise LICENSEE’s license rights hereunder pursuant
to Section 2.5 hereof) to a customer that is licensed by IBM at the time of such
sale as to the Patented Portion that would otherwise give rise to such royalty obli-
gation; provided such customer notifies LICENSEE, in writing at or prior to the
time of such sale, that it is exercising its own “have made” rights as to such Pat-
ented Portion, and LICENSEE notifies /BM, of its intention to excercise such ex-
clusion from its royalty obligation in the royalty report for such reporting period.

Section 4. Accruals, Records, Reports and Other Information

4.1 Royalties shall accrue when a Product, with respect to which royalty pay-
ments are required by this Agreement, is first sold or otherwise transferred (in-
cluding, sold or otherwise transferred to /BM or any of its Subsidiaries), or first
used in each country of use, by or for LICENSEE or any of its Subsidiaries.

4.2 LICENSEE’s accounting period shall be semiannual and end on the last day
of each June and December during the term of this Agreement. Within sixty (60)
days after the end of each such period, LICENSEE shall furnish to /IBM a written
report containing the information specified in Section 4.5 and shall pay to IBM all
unpaid royalties accrued hereunder through the end of each such period.

4.3 LICENSEE shall pay all royalties and other payments due hereunder in US
dollars. All royalties for an accounting period computed in other currencies shall
be converted into US dollars at the exchange rate for bank transfers from such cur-
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rency to US dollars as quoted by the head office of Citibank N.A., New York,
USA, at the close of banking on the last day of such accounting period (or the first
business day thereafter if such last day is a non-business day).

4.4 IBM may accept a late payment provided such payment includes all overdue
royalties or other payment plus interest. The interest on any overdue royalty or
other payment shall be calculated commencing on the date such royalty or other
payment became due, using an annual rate which is the greater of ten percent
(10%) or one percentage point higher than the prime interest rate as quoted by the
head office of Citibank N.A., New York, USA at the close of banking on such
date, or on the first business day thereafter if such date falls on a non-business
day. If such interest rate exceeds the maximum legal rate in the jurisdiction where
a claim therefore is being asserted, the interest rate shall be reduced to such
maximum legal rate.

4.5 LICENSEE’s written report shall be certified by an officer of LICENSEE and
shall contain the following information:

(a) a description of each type of Product, the quantity sold or otherwise
transferred during the accounting period, and the sum of the Selling
Prices for such quantity;

(b) identification of each Licensed Patent covering each such Product.
However, if LICENSEE pays royalties for the use of five (5) or more
Licensed Patents, LICENSEE shall have no obligation to identify the
Licensed Patents for that Product;

(c) the amount of royalties due for each type of Product; and

(d) the aggregate amount of all royalties due.

In the event that any of Sections 4.5(a) through 4.5(d) does not apply to an ac-
counting period, LICENSEE shall so indicate. In the event no royalties are due,
LICENSEE’s report shall so state.

4.6 For the purpose of determining obligations under /BM patents, LICENSEE
shall, within thirty (30) days of a written request by /BM:

(a) provide to or make available for inspection by /BM or its designee any
Product or a copy of any materials relevant to any Product identified
by IBM;

(b) sell, license or otherwise transfer and deliver to IBM any Product at
any time offered for sale or transferred by LICENSEE; and

(c) provide to IBM or its designee access to those manufacturing processes
used by LICENSEE in the manufacture of Products.

4.7 LICENSEE shall keep records in accordance with generally accepted account-
ing principles and in sufficient detail to permit the determination of royalties due
to IBM. Such records shall include, but not be limited to, detailed records support-
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ing the information provided under Section 4.5. Such records shall be kept for six
(6) years following the submission of the related report.

Upon written notice for an audit, LICENSEE shall permit auditors designated by
IBM, together with such legal and technical support as IBM deems necessary, to
examine, during ordinary business hours, records, materials, and manufacturing
processes of LICENSEE for the purpose of verifying compliance with this
Agreement.

Each party shall pay the costs that it incurs in the course of the audit. However, in
the event that the audit establishes underpayment greater than five percent (5%) of
the royalties due, LICENSEE shall reimburse /BM for the cost of the audit; pro-
vided, however, such reimbursement shall not exceed the amount of the under-
payment.

4.8 IBM agrees that any statements or audit results furnished or otherwise made
available to or obtained by I/BM pursuant to this Section 4.0 shall be subject to
equivalent confidentiality restrictions set forth in Section 3 of the Technology Li-
cense Agreement and shall not be disclosed by IBM for a period of three (3) years
from the date of disclosure.

Section 5. Term,; Termination

5.1 The license granted herein shall remain in effect for a period of five (5) years
from the Effective Date, unless earlier terminated under the provisions of this
Agreement.

5.2 LICENSEE may terminate the license granted herein, in whole or as to any
specified Licensed Patent by giving notice in writing to /BM; provided, however,
that termination of the license as to any specified Licensed Patent shall include
termination of the license as to all corresponding Licensed Patents in other coun-
tries. Any such termination shall be irrevocable.

5.3 IBM shall have the right to terminate this Agreement, or the license granted
hereunder, if LICENSEE is more than fifty-thousand dollars ($50,000) in arrears
in its payment obligations or if LICENSEE fails, at any time to:

(a) maintain records which substantially meets the requirements of Section 4.7;
(b) make a report which substantially meets the requirements of Section 4.5; or
(c) permit an audit pursuant to Section 4.7; and

if LICENSEE does not cure such breach within sixty (60) days after mailing of
written notice from /BM to LICENSEE specifying the nature of such breach;
unless such breach is the subject of a good faith dispute between IBM and
LICENSEE. IBM’s termination of this Agreement or of the license shall be effec-
tive upon written notice.
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5.4 No termination of this Agreement or the license granted hereunder shall re-
lieve LICENSEE of any obligation or liability accrued hereunder prior to such
termination.

Section 6. Option Granted

6.1 LICENSEE grants to IBM, the right to obtain a license to make, use, import,
offer to sell, sell and otherwise transfer any information handling system product.
Said license shall be on terms, including royalty rates, no less favorable than those
granted to LICENSEE herein or in any amendment hereto. Said right shall bewith
respect to any patent under which LICENSEE or any of its Subsidiaries has the
right to grant licenses to unaffiliated third parties at any time on or before the Ef-
fective Date and shall be limited to a number equivalent to the number of Licensed
Patents licensed hereunder.

Section 7. Means of Payment and Communication

7.1 Payment shall be made by electronic funds transfer. Payments shall be
deemed to be made on the date credited to the following account:

IBM, Director of Licensing

The Bank of New York

48 Wall Street

New York, New York 10286
United States of America

Credit Account No0.890-0209-674
ABA No. 0210-0001-8

7.2 Notices and other communications shall be sent by facsimile or by
registered or certified mail to the following address and shall be
effective upon mailing:

For IBM: For LICENSEE:

Director of Licensing Director, Intellectual Property
IBM Corporation Uniphase Corporation

500 Columbus Avenue 163 Baypointe Parkway
Thornwood, New York 10594 San Jose, CA 95134
Facsimile: (914) 742-6737 (408) 954-0540

Section 8.  Miscellaneous
8.1 LICENSEE shall not assign this Agreement, assign or sublicense any rights
under it, nor delegate any of its obligations. Any attempt to do so shall be void.

8.2 Both parties agree not to use or refer to this Agreement or any of its provi-
sions in any promotional activity.
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8.3 IBM shall not have any obligation hereunder to institute any action or suit
against third parties for infringement of any Licensed Patents or to defend any ac-
tion or suit brought by a third party which challenges or concerns the validity of
Licensed Patents. LICENSEE shall not have any right to institute any action or
suit against third parties for infringement of any Licensed Patents.

8.4 IBM represents and warrants that it has the full right and power to grant the li-
cense set forth in Section 2. IBM MAKES NO REPRESENTATIONS OR
WARRANTIES, EXPRESS OR IMPLIED, NOR SHALL /BM HAVE ANY
LIABILITY, IN RESPECT OF ANY INFRINGEMENT OF PATENTS OR
OTHER RIGHTS OF THIRD PARTIES DUE TO LICENSEE’S OPERATION
UNDER THE LICENSE HEREIN GRANTED.

8.5 This Agreement shall not be binding upon the parties until it has been signed
hereinbelow by or on behalf of each party. No amendment or modification hereof
shall be valid or binding upon the parties unless made in writing and signed as
aforesaid.

8.6 If any section of this Agreement is found by competent authority to be inva-
lid, illegal or unenforceable in any respect for any reason, the validity, legality and
enforceability of any such section in every other respect and the remainder of this
Agreement shall continue in effect so long as the Agreement still expresses the in-
tent of the parties. However, if the intent of the parties cannot be preserved, this
Agreement shall be either renegotiated or terminated.

8.7 This Agreement shall be construed, and the legal relations between the parties
hereto shall be determined, in accordance with the law of the State of New York,
USA, as such law applies to contracts signed and fully performed in such State.

8.8 The headings of sections are inserted for convenience of reference only and
are not intended to be part of or to affect the meaning or interpretation of this
Agreement.

This Agreement, including its Exhibit, and the Technology License Agreement of
even date herewith, embody the entire understanding of the parties with respect to
the Licensed Patents, and replaces any prior oral or written communications be-
tween them.

Agreed to: Agreed to:

UNIPHASE CORPORATION INTERNATIONAL BUSINESS MACHINES
CORPORATION

By: Danny E. Pettit By: Suzanne C. Lewis

Name: Danny E. Pettit Name: Suzanne C. Lewis

Title: Vice President, Title:  Business Development Consultant

Finance and CFO
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Exhibit 1

“Licensed Patents” shall mean the following patents, patents issuing from the fol-
lowing applications, and all patents which are reissues, divisions, continuations, or
extensions of any of the following patents:

Patent/Application Issue or File
Number Date
(DD/MM/YY)

4,246,548 20/01/81
4,805,179 14/02/89
4,901,329 13/02/90
4,917,453 17/04/90
4,971,927 20/11/90
5,029,555 09/07/91
5,032,219 16/07/91
5,032,879 16/07/91
5,0377,76 06/08/91
5,059,552 22/10/91
5,060,233 22/10/91
5,100,220 31/03/92
5,103,493 07/04/92
5,111,468 05/05/92
5,153,890 06/10/92
5,172,365 15/12/92
5,177,031 05/01/93
5,185,289 09/02/93
5,247,597 21/09/93
5,259,049 02/11/93
5,280,535 18/01/94
5,284,792 08/02/94
5,287,001 15/02/94
5,307,357 26/04/94
5,309,465 03/05/94
5,311,539 10/05/94
5,319,725 07/06/94
5,327,415 05/07/94
5,331,655 19/07/94
5,344,746 06/09/94
5,373,166 13/12/94
5,376,582 27/12/94
5,376,587 27/12/94
5,414,293 09/05/95
5,463,705 31/10/95
5,498,973 12/03/96
5,516,727 14/05/96
5,594,749 14/01/97
Appl.721072 26/09/96

PCT/IB97/00055 27/01/97
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Agreement for the Exchange of Confidential Information2

Uniphase Corporation International Business Machines Corporation
163 Baypointe Parkway c/o Research Division
San Jose, CA 95134 Zurich Research Laboratory

CH-8803 Ruschlikon

Uniphase Laser Enterprise AG
c/o Treuhand von Flue AG,
Grienbackstrasse 17

CH-6301 Zug

Uniphase Corporation and Uniphase Laser Enterprise AG collectively (Uni-
phase) and International Business Machines Corporation (IBM) agree that the fol-
lowing terms and conditions apply when one of the parties (Discloser) discloses
Confidential Information (Information) to the other (Recipient) under this Agree-
ment.

Uniphase and IBM agree that our mutual objective under this Agreement is to
provide appropriate protection for Information while maintaining our ability to
conduct our respective business activities.

Information means any and all information disclosed to, or obtained through
observation on other perception at the jointly occupied facility located at Rusch-
likon, Saumerstrasse 4, by either party pertaining to the other party (Disclosing
Party) which is marked with a restrictive legend, or which, in the reasonable
judgement of an ordinary person, would appear to be of a proprietary nature and,
therefore, in his judgement, should not be disclosed to a third party without the
Discloser’s consent; including business, financial, customer, supplier, and techni-
cal data.

1. DISCLOSURE

The Discloser’s and the Recipient’s Point of Contact will coordinate and docu-

ment as necessary the disclosure. The initial Point of Contact for Uniphase will be

Volkar Graf and for IBM will be Peter Buttner. Either party may change its Point

of Contact by notifying the other party in writing. Information will be disclosed ei-

ther:

a) in writing;

b) by delivery of items;

¢) by initiation of access to Information, such as may be containned in a data
base; or

d) by oral and/or visual presentation;

e) by accidental observation.

26 Source: http://cobrands.contracts.findlaw.com/agreements/uniphase/ibm.confid.

1997.03.10. html (18.11.2004).
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Information should be marked with a restrictive legend of the Discloser. If In-
formation is not marked with such legend or is disclosed orally or observed acci-
dentally, 1) the Information will be identified as confidential at the time of disclo-
sure or within ten (10) working days and 2) the Discloser will promptly provide
the Recipient’s Point of Contact with a written summary including the date dis-
closed and a brief non-confidential description of the Information.

2. OBLIGATIONS

The Recipient agrees to use the same care and discretion to avoid disclosure, pub-
lication or dissemination of the Discloser’s Information as it uses with its own
similar Information that it does not wish to disclose, publish or disseminate. The
Recipient may use the Discloser’s Information for any purpose which does not
violate such obligation, but will not disclose Information to third parties without
the permission of the Discloser.

3. CONFIDENTIALITY PERIOD / TERM

Information disclosed pursuant to this Agreement will be subject to the terms of
this Agreement for three years from the date of disclosure. The Term of this
Agreement will begin on March 10, 1997 and will expire upon the termination or
expiration date of the Laboratory Real Estate Lease Agreement entered into by
Uniphase and /BM (the “Lease Agreement”) or June 30, 1999 which ever is ear-
lier.

4. EXCEPTIONS TO OBLIGATIONS
The Recipient may disclose, publish, disseminate, and use Information that is

1) already in its possession without obligation of confidentiality;

2) developed independently;

3) obtained from a source other than the Discloser without obligation of confiden-
tiality;

4) publicly available when received, or thereafter becomes publicly available
through no fault of the Recipient; or

5) disclosed by the Discloser to another party without obligation of confidential-

1ty.

5. RESIDUAL INFORMATION

The Recipient may disclose, publish, disseminate, and use the ideas, concepts,
know-how and techniques, related to the Recipient’s business activities, which are
contained in the Discloser’s Information and retained in the memories of Recipi-
ent’s employees who have had access to the Information pursuant to this Agree-
ment (Residual Information).

Nothing contained in this Section gives the Recipient the right to disclose, pub-
lish, or disseminate, except as set forth elsewhere in this Agreement:

1) the source of Residual Information;
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2) any financial, statistical or personnel data of the Discloser; or
3) the business plans of the Discloser.

6. DISCLAIMERS

THE DISCLOSER PROVIDES INFORMATION SOLELY ON AN “AS IS”
BASIS.

The Discloser will not be liable for any damages arising out of the use of In-
formation disclosed hereunder. Neither this Agreement nor any disclosure of In-
formation hereunder grants the Recipient any right or license under any trademark,
copyright or patent now or hereafter owned or controlled by the Discloser. The re-
ceipt of Information pursuant to this Agreement will not preclude, or in any way
limit, the Recipient from:

1) providing to others products or services which may be competitive with prod-
ucts or services of the Discloser;

2) providing products or services to others who compete with the Discloser; or

3) assigning its employees in any way it may choose.

7. GENERAL

This Agreement does not require either party to disclose or to receive Information.
Neither party may assign, or otherwise transfer, its rights or delegate its duties or
obligations under this Agreement without prior written consent. Any attempt to do
so is void. This Agreement may only be modified by a written agreement signed
by authorized representatives of both parties. Neither party may terminate this
Agreement unless the Lease Agreement expires or is terminated. Any provisions
of this Agreement which by their nature extend beyond its termination remain in
effect until fulfilled and apply to both parties’ successors and assigns. Waiver of
any breach of this Agreement shall not be a waiver of any subsequent breach nor
shall it be a waiver of the underlying obligations. The Laws of State of New York,
without regard to its principles of conflicts of lows govern this Agreement.

The parties acknowledge that they have read this Agreement, understand it, and
agree to be bound by its terms and conditions. This Agreement is the complete and
exclusive agreement between the parties regarding disclosures of Information and
replaces any prior oral or written communications between the parties. Once
signed, any reproduction of this Agreement made by reliable means (for example,
photocopy or facsimile) is considered an original.

Agreed to: Agreed to:

Uniphase Corporation INTERNATIONAL BUSINESS MACHINES
163 Baypointe Parkway CORPORATION

San Jose, CA 95134 Research Division

Zurich Research Laboratory
CH-8803 Ruschlikon
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By: Danny E. Pettit By:

Name: Danny E. Pettit Name:

Title: Vice President, Title:
Finance and CFO

Date: 3/10/97 Date:

Uniphase Laser Enterprise AG, Zug

By: Danny E. Pettit

Name: Danny E. Pettit

Title: Vice President, Finance and CFO
Date: 3/10/97

Suzanne C. Lewis
Suzanne C. Lewis
Business Development Consultant

3/10/97
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107, 123, 181-3, 188-90
service industry sector 51-3,
190-2
Switzerland 46
Taiwan 45

Temporary monopoly profits 9-11
Terms of contract 165-71, 176-83,
189
The Netherlands 46
Theoretical implications 144-63,
176-82, 184-6
Typology 124-43, 143, 181-3,
186-7, 188
Absorber 135, 139-41, 143,
176-80, 181-3, 187, 188
assignment of archetypes 135-43
characteristics 133-4, 135, 143,
181-3
chart 135, 183, 187
determinants 132-4
dimensions 133-4
Filtrator 135, 141, 143, 176-80,
181-3, 187, 188
Leverager 135, 137-8, 143,
176-80, 181-3, 187, 188
managerial implications 176-82
Multiplicator 135, 136, 143,
176-80, 181-3, 186-7, 188
service innovations 53-7, 194
summarized model 183
United Kingdom 46, 167-8, 196
USA 12,26, 45, 166, 167, 195-6
Validity 44-7
Viola web browser 138
World wide patent tracking system
(WPTS) 66-7, 126



Company Index

ABB 2

Alcan 11

Alcatel 46

AT&T 140

Atrua Technologies 104, 106-7,
154, 157

Aventis 46

Basell 46

BASF 46

Bayer 46

BGW 267

BP 150

British Telecom / BT Exact 46, 136

Biihler 46

Cisco Systems 141

Citigroup 110

Coca-Cola 11

CSEM 98

DaimlerChrysler 46

Dartfish 99

debitel 53

Deutsche Post World Net 141

E.I du Pont de Nemours 46

Eastman Kodak 46, 137-8

ebay 52

Eolas 138

EPFL 98

ETH Ziirich 98, 119

Eurescom 103

European Patent Office (EPO) 10,
11, 12,118, 195-6

GE Insurance Solutions 108

General Electric 108

GeneralCologne Re 108

Google 52

Hannover Re 108

Haribo 11

Henkel 46, 141-2

Hewlett-Packard 11, 141

Hochschule fiir Technik Rapperswil
98

IBM 1, 13, 46, 47, 48, 49, 51,
56-7, 58-73, 125-6, 131,

132-3, 141, 149-62, 171-3,
184

IBM Research 59-64, 126, 132

idQuantique 103, 159

Immersion 140

Infineon Technologies 46

Institute of Technology Manage-

ment (University of St.Gallen)

4,13, 16, 44-6, 98, 267

Inter Trust Technologie 140

Japan Patent Office (JPO) 11

Johnson & Johnson 3

Leica Geosystems 46, 49

Lenovo 1,51

Lincoln Re 111

Lotus Notes 66

Merril Lynch 110

Microsoft 84, 127,137, 138,

140-1

Massachusetts Institute of Technol-
ogy (MIT) 24

Munich Re 108

Netscape 140

Novartis 46

PacketVideo 99

Patriot Systems 83

Philips 46

PwC Consulting 51

Roche Instrument Center 46

SAP 46, 47, 48, 49, 52-3, 56-7,
74-93, 126-8, 131, 132-3,
141, 150-62, 184

SAP Inspire  75-7

SAP Research 74, 75-93, 126,
132, 154, 160

Schering 46

Schindler 11, 46

Siemens 46, 139-40, 141

Signature Financial Group 111

State Street Bank 111

Straumann 11

Sun Microsystems 138, 140, 141

Swatch 11
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Swiss Re 46, 47, 48, 49, 52, 56-7,
108-23, 129-31, 132-3,
150-63, 184, 191

Swisscom 46, 47, 48, 49, 53, 55-7,
94-107, 128-9, 131, 132-3,
150-63, 184

Swisscom Fixnet 94

Swisscom Innovations 46, 95-107,
132, 161

Swisscom Mobile 46, 94, 102,
104-5, 154, 157

Telecom PTT 94

Time Warner 140

Tupperware 11

Unaxis 46

Unisys 141

United States Patent and Trademark
Office (USPTO) 10, 11, 12,
27,138

University of Bern 98

University of California 138

University of Karlsruhe 150

University of St.Gallen 4, 13, 16,
44-6, 267

Virage 99

Vodafone 94

Whitestein Technologies 99

Xerox 141

yet2.com 52
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