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 “The question of host economy impacts from FDI have been thoroughly
scrutinized, not least through different econometric attempts at
measuring the extent to which technology is transferred in either direction
and spill over into (...) host contexts. The empirical evidence from this is
at best mixed. (...)

Attempts at identifying the impact of MNE activity on different territorial
systems, using aggregate data, should therefore be supplemented with a
more fine-grained analysis of structurally contextualised innovation
behaviour” (Asheim, Ebersberger, Herstad 2010: 4)

* To shed light on the assumed beneficial relationship between MNE
subsidaries and their host countries” indigenous industry,

we want to investigate how important the knowledge hub and financial
magnet function of MNEs is for regional innovation networks.

How important are MNEs, i.e. their subsidiaries in host countries, for the
local environment of the indigenous industry?



Ireland’s dual economy
and R&D-oriented MNE policies
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e ldentifying and
(emerging) knowledge and technology sectors using
patent, publication and other quantitative data (e.g.
NanoBioTech in Ireland)

* Analysing the corresponding industry structures
emerging around these technological innovation
networks using social network analysis (SNA)
supported by quantitative and qualitative data

* Simulating the processes and mechanisms in these
innovation networks using theoretically-grounded
agent-based modelling (ABM) calibrated and validated
by quantitative and qualitative data
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The Irish case sets the scene for a study
concerning the benefits of having MNEs
in the local economy.

How important is the knowledge integration
function of MNEs as “knowledge hubs”
and financial magnets for regional
innovation networks?

Does a firm population containing MNEs
perform better in terms of knowledge
diffusion and innovation performance
than a uniform-size population of small
and medium firms would do?

What exactly are the effects of MNE
presence and activities?

Our MNE-related research
qguestions largely refer to
knowledge flows, which are hard
to observe empirically.
Furthermore, innovation networks
around MNEs consist of many
heterogeneous actors following
diverse rule sets located in a large
parameter space of environmental
conditions..



Agent-based Modelling is a computational
methodology that allows the analyst to
create, analyse, and experiment with
artificial worlds populated by agents
(computer programs) that interact in non-
trivial ways.

Agents are units that have behaviour
They act within a (simulated) environment
Agents can

— react to other agents,

— pursue goals,

— communicate with other agents,

— move around within the environment
Macro-level features can emerge from the interaction
of agents
Scenario modelling
Second Life of innovation networks

Agent-based Models
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Agent-based modelling
of innovation networks

EU project SEIN (1998-2001):
Simulating self-organizing innovation networks

Biotech (F)

Telecommunication (UK)

KIBS in Webdesign (UK)

Combined heat and power technologies (NL, D, UK)

EU project NEMO (2006-2009)
Network models, governance, and R&D collaboration networks

R&D projects in European Framework Programmes 1-7

BioTech Pharma project with a big UK firm
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NEMO

NETWORK MODELS, GOVERNANCE AND
RaD COLLABORATION NETWORKS



http://cress.soc.surrey.ac.uk/SKIN/
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SKIN - Simulating Knowledge Dynamics in Innovation Networks

SKIN is an agent-based model to simulate the behaviour of innovation networks in complex social systems.

Learning about innovation processes and networks

Using conceptual models based on robust empirical studies, SKIN is the ideal platform for learning about different
processes for creating, transferring and distributing knowledge, collaborating for innovation, models of innovation

networks and governance of these processes, collaborations and networks. Read more...

Applying ABM to real-world policy contexts

Developed in European studies with case studies in different technological and institutional contexts, SKIN is one of
the leading platforms for applying agent-based modelling (ABM) to innovation networks found in a variety of different,

real world contexts. Read more...

Combining innovation research methods

Add SKIN to the innovation policy-making toolbox. The mix of traditional analytical methods and the powerful SKIN
approach, combining robust empirical studies, computational network analysis and ABM, allows for cross-fertilization



Scenario comparisons

Scenario 1: Model without MNEs
Scenario 2: MNEs just follow go-it-alone strategies
Scenario 3: MNEs have R&D cooperations with the surrounding innovation network

Evaluating the parameters:

On the knowledge level:

increase of knowledge:
We compare the two populations in
terms of knowledge amount (knowl)

increase of knowledge diversity:
This is the knowledge variance of all
firms (sig_knowl)

knowledge flows (knowledge diffusion):
We use an adjacency matrix that
contains the knowledge flow for each
cooperation (flow_knowl)

On the capital level:

increase of innovation performance:
We compare the two populations in
terms of success (humber of
innovations)

increase of capital:
We compare the two populations in

terms of capital amount (cap)

sustainability of industry:
We compare the two possible model
variants in terms of the lifetime of the
firms (average-age-at-death)




IRU concept

Empiricalresearch Computational
on processes and modelling
structures of innovation

Systemic aspects
of innovation Middleware*
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Realism technological etc.) \_?ﬁtj*

Computational
Laboratory:

Control

-

Network analyses

Innovation networks

Complex social Systems Perspective

and innovation actors Agent-based
(universities, research simulation
institutes, MNEs,

SMEs, VCs,

governments etc.)

Innovation Policy /Management Research




Details in:

Ahrweiler, P., Schilperoord, M., et al., Simulating the role of MNEs
for knowledge and capital dynamics in Irish innovation networks, in:
M. Heidenreich (ed.): Innovation and Institutional Embeddedness of
Multinational Companies, London: Routledge (forthcoming)

Details on simulating university-industry links in:

Ahrweiler, P., A. Pyka and N. Gilbert (2011): A new model for
university-industry links in knowledge-based economies.

In: Journal for Product Innovation Management JPIM (Special Issue
on ABM).

Details about the IRU approach and results in:
Ahrweiler, P. (ed.) 2010, Innovation in complex social Systems,
London: Routledge

Please visit our website
http://casl.ucd.ie/iru
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