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The complexity challenge
To ensure continuous innovation and
competitiveness, firms increasingly leverage external
knowledge through collaboration. Collaborating
to develop jointly new technologies, products or
services with different partners, small or large firms,
even competitors, young ventures or universities is
often associated with the notion of 'open innovation'.
Collaboration with one specific partner is often
complex enough, but designing and effectively
managing multi-partner collaboration (MPC) is a
completely different game. Our interest is particularly
focused on the intellectual property (IP) related
challenges in MPCs. For example, developing the
Wifi 802.11 standard required coordination
among 91 patent owners across seven different
countries who own more than 100 patent families.
Accumulating the fragmented IP to utilize the
technology economically is not trivial. Aligning the
potentially diverging interests of multiple partners
of different sizes, from different industries and with
different ownership structures, who are driven by
different incentive structures and objectives, can
be incredibly challenging. This is what drives our
research. At the Innovation and IP Management
(IIPM) research group we take a relational
perspective on IP with a particular focus on complex
multi-partner collaboration. This article discusses
MPC types and related IP challenges with a focus
on emerging (manufacturing) technologies.

Early stage MPC for
emerging technologies
Emerging manufacturing technologies with potential
industrial relevance in 10+ years often arise from
public or private research laboratories, such as
in universities. Looking at the six most ever cited
(i.e. highly relevant) 3D printing patents filed in
the late 1980s/early 1990s, three of them were
developed at MIT (USA), two at the University of
Texas and only one by a private company. Due to
increasing technological complexity, we observe that
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occasionally (and now more frequently) multiple
actors come together at an early stage to team
up to enable joint technology developments, such
as the case in the UK catapults and the German
Fraunhofer centres. These MPCs are often associated
with the notion of scale-up centres, where different
partners (governmental and private) invest R&D
resources to take a lab-proven technology to its
next stage for enabling large volume production.
An example is the US based scale-up centre
NASCENT, an MPC for developing high throughput,
reliable and versatile nanomanufacturing systems.
NASCENT brings together three universities (UNM,
University of Texas and Berkeley) with more than
15 industrial partners, including 3M, Canon,
Lockheed Martin and smaller companies. To manage
what they call their "innovation ecosystem",
i.e. aligning and governing the interests of the
different partners, NASCENT developed a model
for coordinating complex IP issues. For example,
this model ensures IP conflicts are avoided by
enabling the licensing to start-ups of technologies
that evolve from the centre.
Another joint development is the KICs (Knowledge
and Innovation Communities) set up by the
European Commission. KICs bring together multiple
partners from education, research and business
with the aim of promoting innovation in Europe.
Each KIC is organized around a legal entity and
is set up for a temporary period - typically about
seven years. As with the scale-up centres, KICs
face different IP challenges, such as managing
the IP that the different partners bring into the
collaboration ('background IP'), identifying the
ownership of jointly developed IP ('foreground IP')
and deciding who owns the spill-over IP, in which
none of the partners has a particular interest,
but which may lead to spin-offs ('sideground IP').
Figure 1 illustrates the flows of background,
foreground and sideground IP in MPCs.
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Figure 1. IP forms and
flows in multi-partner
R&D collaborations*
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Later stage MPC for emerging
technologies
At later stages of emerging technologies, firms get
involved in developing technology standards, which
comes with challenges related to what is called
standard essential IP. One may differentiate at least
two standard types. First, we see standards that are
developed and coordinated by official governance
organizations, such as standard setting bodies.
These include large well known public organizations
like BS! or ISO. Second, standards are set by
governments through legislation and a wide range
of standardization committees. For example, the
Internet of Things. Here, standards are currently
developed in at least seven areas, e.g. machineto-machine interfaces (M2M), smart grid, e-health
and device management. Only related to M2M,
standards are developed by the 3GPP, oneM2M, ipso
and ETSI. In all these organisations, different firms
sit at the same table trying to agree on an industry
standard, which involves solving related IP issues.
The IP might well be fragmented across different,
potential competing partners. These need to agree
on FRAND (fair, reasonable and non-discriminatory)
licensing terms to avoid antitrust problems granting
other players (including competitors) access to a
technology, while all partners pursue own interests
to advance their competitive advantage. At the
end, firms will try to establish their proprietary
technologies as an industry standard and strategically
influence the dissemination of a technology with
measures in place to accelerate technology adoption.
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So called patent pools should also be considered
as MPCs and undoubtedly play an important role
when discussing standards. Here, different firms
team up (e.g. through cross-licensing agreements)
to solve potential deadlock situations evolving from
fragmented IP landscapes (also known as the "IP
assembly problem'} 1md to reduce transaction costs.
For example, Via Licensing LTE is the patent pool
for the fourth generation of wireless communication
technology. It brings together more than 30 partners,
including multinationals (e.g. Bosch and Google),
telecom operators (e.g. Deutsche Telekom and
at&t) and research organizations (e.g. Fraunhofer
!IS). Setting up a pool and developing an IP based
business model to govern the pool without conflicting
with antitrust rules, is a considerable challenge.
The above examples illustrate the complexity of
IP related MPC challenges. With our research we
aim to deepen understanding of the different MPC
types, and develop practical frameworks and tools
that help technology and innovation managers solve
some of the associated IP challenges, such as those
concerned with decision-making and the development
of IP based business models.
You can contact the IIPM research group

at the Centre for Technology Management at:
www.ifm.eng.cam.ac.uk/research/ctm/ctmresearch/im/
frank.tietze@eng.cam.ac.uk
gdl27@cam.ac.uk

91

