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INnnovation ecosystems

Reflections on drivers and performance of cluster dynamics
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Science, the endless frontier
Scaling, the twin peaks




Science, pushing the endless frontier, driven by
the curiosity of inquiry and falsification

“The mistake that people sometimes make, and often 'f%f st
teach, is that science is a bank of knowledge. After e ““@?éf»‘f&%&"?
all, the word “science” comes from the Latin scire — to SER

know. But science isn't just about knowing, it's about | i
not knowing and having a way to find out.” (Adam THE WEEKLY NEWSMAGAZINGE %gﬁ:%; oy
Rutherford & Hannah Fry, 2021) : ‘

“The iron rule of explanation: (1) strive to settle all
arguments by empirical testing, and (2) to conduct an
empirical test to decide between a pair of hypotheses,
perform an experiment or measurement, one of
whose possible outcomes can be explained by one
hypothesis (and accompanying cohort) but not the
other.” (Michael Strevens’s Knowledge Machine,
2020, building on Thomas Kuhn and Karl Popper).

“The knowledge machine is a social institution
governed by the iron law.” Robert Merton and the
sociology of science, 1973.
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Cognitive spillovers push scientific discovery and
valorisation (Research Policy, 2004)

Applied Sciences < non-division Agricultural Sciences # non-division Sciences * non-division
. division _ division - division
2 - 21 £
S 3 Q.
Q. Q
H 4 H* 4;) <
o) o))
5 5 s 4
H 5 R 3 . .
o 4 Q * * X
= S M S . > S .
T v T T T 1
science technology basic applied science technology basic applied science technology basic applied
c
K]
K]
=
°
s
- .
Medicine Zic\)/ri]s%\r:lsm Pharmacology < non-division £
- q division S
]
o M @ =
Q Q ©
3 a -
: - * . * -%
= . > S
1 : g
> b =
> ]
. * g,
. . . T v T T T 1 T T T T T
science  technology basic applied science technology basic applied 0 500.000 1.000.000 1.500.000 2.000.000 2.500.000 3.000.000

Yearly average turnover (euro)

KU LEUVEN years of .t r GEMMA years ?T.supponlng
‘ pdrid o | 5 Creating |mpaC ’ FRISIUS ghtech




RESEARCH IMPACT

The dual frontier: Patented inventions
and prior scientific advance

Mohammad Ahmadpoor "2 and Benjamin F. Jones23*

The extent to which scientific advances support marketplace inventions is largely
unknown. We study 4 8 million US. patents and 32 million research articles to
determine the minimum citation distance between patented inventions and prior
scientific advances. We find that most cited research articles (80%) link forward to

a future patent. Similarly, most patents (6 1% ) link backward to a prior research article.
Linked papers and patents typically stand 2 to 4 degrees distant from the other domain.
Yet, advances directly along the patent-paper boundary are notably more impactful
within their own domains. The distance metric further provides a typology of the fields,
institutions, and individuals involved in science-to-technology linkages. Qverall, the
findings are consistent with theories that emphasize substantial and fruitful connections
between patenting and prior scientific inquiry.

Science, technology, and market

TECHNICAL CHANGE AND THE AGGREGATE
PRODUCTION FUNCTION *

Robert M. Solow

N this day of rationally designed econometric

studies and super-input-output tables, it
takes something more than the usual “willing
suspension of disbelief” to talk seriously of the
aggregate production function. But the aggre-
gate production function is only a little less
legitimate a concept than, say, the aggregate
consumption function, and for some kinds of
long-run macro-models it is almost as indis-
pensable as the latter is for the short-run. As
long as we insist on practicing macro-economics
we shall need aggregate relationships.

Even so, there would hardly be any justifica-
tion for returning to this old-fashioned topic if
I had no novelty to suggest. The new wrinkle
I want to describe is an elementary way of
segregating variations in output per head due to
technical change from those due to changes in
the availability of capital per head. Naturally,
every additional bit of information has its
price. In this case the price consists of one new
required time series, the share of labor or prop-
erty in total income, and one new assumption,
that factors are paid their marginal products.
Since the former is probably more respectable
than the other data I shall use, and since the
latter is an assumption often made, the price
may not be unreasonably high.

Before going on, let me be explicit that I
would not try to justify what follows by calling
on fancy theorems on aggregation and index
numbers.! Either this kind of aggregate eco-
nomics appeals or it doesn’t. Personally I be-
long to both schools. If it does, I think one can

*1 owe a debt of gratitude to Dr. Louis Lefeber for sta-
tistical and other assistance, and to Professors Fellner,
Leonticf, and Schultz for stimulating suggestions.

* Mrs. Robinson in particular has explored many of the
profound difficultics that stand in the way of giving any
precise meaning to the quantity of capital (“The Production
Function and the Theory of Capital,” Review of Economic
Studies, Vol. 21, No. 2), and T have thrown up still further
obstacles (ibid., Vol. 23, No. 2). Were the data available, it
would be better to apply the analysis to some precisely de-
fined production function with many precisely defined in-
puts. One can at least hope that the aggregate analysis
gives some notion of the way a detailed analysis would
lead.

[312]

draw some crude but useful conclusions from
the results.

Theoretical Basis

I will first explain what I have in mind

mathematically and then give a diagrammatic
exposition. In this case the mathematics seems
simpler. If Q represents output and K and L
represent capital and labor inputs in “physical”
units, then the aggregate production function
can be written as:

Q=F(KL;t). (1)
The variable ¢ for time appears in F to allow
for technical change. It will be seen that I am
using the phrase “technical change” as a short-
hand expression for any kind of shift in the
production function. Thus slowdowns, speed-
ups, improvements in the education of the labor
force, and all sorts of things will appear as
“technical change.”

1t is convenient to begin with the special case

of neutral technical change. Shifts in the pro-
duction function are defined as neutral if they
leave marginal rates of substitution untouched
but simply increase or decrease the output at-
tainable from given inputs. In that case the
production function takes the special form

Q=AMJKL) (ra)
and the multiplicative factor 4 (¢) measures the
cumulated effect of shifts over time. Differenti-
ate (1a) totally with respect to time and divide
by Q and one obtains

0 _A, ok ol
R . ity <=
o At E et o0
where dots indicate time derivatives. Now de-
fine w, = —g—— —and w;, = ———Zg % the rela-

tive shares of capital and labor, and substitute
in the above equation (note that 9Q/9K =
A 2f/?K, etc.) and there results:
0_4 K L
—Q—7+w;+wz.? (2)
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Figure 2. Character of federal research spending. All amounts in $M, expressed in 2015

dollars. (Data from the American Association for the Advancement of Science.)
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Understanding ecosystems, redrawing
the boundaries of competition and
Innovation




Ecosystem ingredients

Public & private spend on
infrastructure

Subsidies
Venture capital

~— Equity

Drivers for enablers

. astructure Financia ="  market Credit]
n :aTt;utéture- Availability and F ® ca pital = |:,eanls
clate quality of transportation, Availability
laws & communication and utility % = of public and private FDI
regulation infrastructure funding

Companies

and research Business environment
institutes Business _
Local demand Efficiency & effectiveness of laws & regulation

Size and type of local business processes and W IP laws
demand networks .
Cluster promo-tion

Cu§tc?me'r Human ca pita| Business sup-port
sophistication . services
Strategic location ‘ >'< Availability Social aspect of Economic & political
of talent talent

stability

(J)
Immigration laws

Internationality Education system
Social infrastructure

Soft enablers
= Creativity
®  Risk appetite
= Balance of cooperation

= Attitude towards wealth
accumulation
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Connected, entrepreneurial science, cornerstone
of TTO-driven valorisation strategies

Degree of Connectivity

Entrepreneurial

Corporate

Distributed

Corporate

Bottlenecks to be addressed by the New European Innovation Agenda

LERU Recommendations

Executive Summary

The recent ‘calfor evidence' for the ‘New European Innovation Agenda' fom DG Research and Innovation,
y:

Accessto Finance
Framework Conditions, including legislation
Fragmentation of the EU Innovation System
Innovation Performance

Developing and Attracting Entrepreneurial Talent

Universities are a key component of successful innovation ecosystems, being a wellspring of talent and
technology, along with being a convenor of innovation actors in providing platforms and programs where
t 3

The League of European Research a

universties and develops and disseminates views on research, innovation and higher education to shape
policy at the EU level. The League is a valued interlocutor for the European institutions and other policy

stakeholers.

“deep tech’ tart-ups, continued

ppor invention,

creation of pathways for academic research talent to enterprise.

2 , at the £U, levels,
The non- 3
production or
duate
This paper
based on its members’
Furth

including their business dimensions.

As Open As Possible, As Closed As Needed:
Challenges Of The EU Strategy For Data

By Ginewra Bruzzone and Koenraad Debackere

1. The 2020 Package on Shaping Europe’s
Digital Future
1 February 19t 2020,  few days before
the outbreak of COVID-19, the European
Commission published . package of four
documents on the digial transformation in the EU
a general communication on shaping Europe’s digital
future, @ European strategy for data, a wiite paper
on artiicilintelligence (A1 and a report on the safe-
roducts and iaily in the era of A, Internet of
Things and robotics.
This package was the first et of measures adopted
rsue one o the
six priortes of the political program of President von
, Le. ensure that the
it for the digtel age. Therefore, the general approach
and thespecifc contents ofthe digital package deserve
carefl consideration rom a public policy perspective,
Y initiatives were merely outined in
broad terms.
T legisaive propos or a regulation on Europen

s the st deliverable under the European strategy for
data’ T willbe followed, in 2021, by sectoal proposels

When designing data access rules and policies, o
cerns regarding potentil social Ioss due to an ineff
cient single digial market and incentives for innovators
llowingthem to eap  fair shre ofthe benefts o thir
innowation_ nvestments
should be understood and
balanced. Opemness and
exclusivily are two sides of
& coin that must be man-
aged carefully when shap-
ing Europe’s digital uture.
For instance, the sec
ond Payment Services D
rective (PSD2)” s linked
0 a trend in financial
regulation (open banking)

to provide other qualified
ayment service

in the European banking

legilative it
ative on  data act aimed at fotering data haring among
businesses and between business and government,

s artcle provides 2 rezsoned averview of the
Commission’s agenda, s far as data ae concerned, for
the forthcoming months." We describe the main fea
tures f the approach outlned by the 2020 EU stzate
gy for data and comment on the main challenges that
have 10 be mef to ensure that the stratesy achieves its
ambitious objecives, with  focus on the rules con-
cerning access to dat

1.COMI2020) 67 i,
2.COM020) 06 fral.
3.C0M2020) 65 il
4.COM020) 64 tral.
5.COMR020) 767 fral.

conslation on the sirtegy fan from 19 Febr
2020 2 summary epor on the contutions
submited by e than 800 stskehalders s alable on the

6. A pub
ary 1031 May

How-
ever at the same time, in

novation should not be hampered. This implies tha,
similar to what we willsee n later paragraphs for the
Public Sector Information Directive (EU) 2019/1024,
the

Another datetelated example s to be found in the
current rush to ideniify safe and efective vaccines
and therapeutics o counter the COVID-19 pandeic.
Massive, rapid production will equire frms 10 share
data ot just about what to make but how t0 make it
o achieve this, an appropriate equiibrium has 10 be
found between recognizing the ighs of the orginator
and nudging the knowledg transfer necessary for the
adequte scale-up and production of th vaccines. Pub
lic procurement poliies and guaranteed order place.

7. Diectve (EU) 201572306
8.Sciene Magaine, August 215t 2020: 312314,

Entrepreneurial Entrepreneurial

March202 41

19t Century 20th Century

215t Century

Source: Dahlander & Gann, Research Policy 2010
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Leveraging Ecosystems

Figure 1: The effect of internal R&D on the relationship between R&D

outsourcing and innovation performance

High

Innovation performance

ri
)
=

[ \J
How Philips spinoffs || a
outperformed the Payer

parent company

(health insurer)

Medtech
NS

Current relationships

was spun off from Philips
in 2006.

Low R&D outsourcing

— Baseline case

5% most R&D intensive firms

1% most R&D intensive firms

Source: Grimpe et al., IMS, 2010

FIGURE 3

Future interactions

Patient =

Healthcare provider

Promises a cure

retment (specialist/hospital)
Requires advanced ..
reimbursement | L=ttt Puts physicians
models back in the
center
{ Regenerative !
i medicine
Becomes ’ Replaces chrgnic
therapy enabler = Tl .- drug therapies

Big Pharma

Drives innovation

m Biotech

High

Phiwips|

tis the largest

ctor industry.

Reza Zahin

KU LEUVEN

RESEARCH & DEVELOPMENT

>5®

capital i by
2023

stage

e Wus

s impact

Early stage

Later stage

Source: Pitchbook data. Accessed 20 November, 2023,

years of supporting
high-tech
entrepreneurship

GEMMA
FRISIUS
FUND

2




Organizing for ecosystem
Innovation
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European Capital of Innovation

EUROPEAN | WINNER
CAPITAL OF —
INNOVATION LEU\/ _

AWARDS
2020 £

ec.europa.eu/icapital (7
#iCapitalAwards

European ‘
Commission
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Investeringen in spin-offs 2005-2023 (in miljoen EUR)

Incubation & seed financing L

2.131,80

Gemma Frisius Fund KU Leuven (GFF)

GEMMA
FRISIUS

Seed capital for spin-off companies
e GFF founded in 1997 & GFF Il in 2002

FUND
* At the end of 2009 GFF and GFF Il merged into one single fund
*  Partners: E‘: 27 .:{‘_ +1000
e KU Leuven (20% of capital) " years active /’ jobs
 KBC Bank (40%) and BNP Paribas Fortis Private Equity (40%)
« Combination of: d b S 3
_ o |l-/ high-tech spin-off 4 partners
* Knowledge and technology transfer expertise (university) companies
* Financial expertise (financial partners)
* Not restricted to one technology domain A €505 M +15
e invested exits
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Building a hightech ecosystem

* Partners

¢ LEUVEN *
it ULAAMS-

BRABANT

o< BNP PARIBAS

FORTIS KBC

FLANDERS

. op
nmec wVIB MAKE

* ELAL:
* Eindhoven/Brainport - Leuven - Aachen triangle

* Cross-border and interregional network

EILAL

EINDHOVEN LEUVEN AACHEN TRIANGLE

e Stimulation of knowledge economy
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Building a hightech ecosystem

* Horizontal networks
SMART HUB

LEUVEN O’ LEUVEN.INC
) ;
MI N D G ATE . INNOVATION NETWORKING CIRCLE

* VLAAMS-

BRABANT

e \ertical networks: technology clusters

.............

A B Leuven
‘P:h; :armAbs & Mr A TMTC

The K.U.Leuven Antibody Center Medical Technology Centre Fou d d by
IMEC, K.U.Leuven and VIB .-+*

Vg

[ |
CENTRE FOR = L FO Rce
DRUBDESIGN. ~~  QGlwmNy, = Tewen Food Sciencean
AND DISCOVERY LEUVENICT  Nutrition Researc h Centre

GEMMA

f M.
reswimpact oy B



Ecosystem infrastructure

* Arenberg Science Park

* Haasrode Science Park

* Leuven Noord Science Park
* Leuven Bio-Incubator

e KU Leuven Innovation &
Incubation Centre (1&l)




Talent, talent, talent
Students, students, students




Community for Innovation driven
m Entrepreneurship: student engagement
' —
Community

Entrepreneurship

Skills

Startup
Support
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m Community building

MD % LBK

SMART HUB
@
o LEUVEN.INC
. INNOVATION NETWORKING CIRCLE *
ULAAMS-

BRABANT

@y KU LEUVEN m Central services Faculties
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To conclude
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Mission

“Promoting and supporting knowledge and technology transfer between ecosystem
actors, active ecosystem builders”

Researchers

ASSOCIATIE
KU LEUVEN

KU LEUVEN

* Research collaboration

s KU LEUVEN * Spin-offs and regional development
et * IP protection and licenses

Companies &
Society
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Growing a networked ecosystem incubator

region KU Leuven
science parks . ..
Assoclation

horizontal networks

vertical networks (tech clusters) U niversity
regional non dilutive funding

cross border initiatives Hospitals

clinical trial center

financial
world

industry

local VC
public private funds
international VC
corporate venture funds

pharma & life science companies
software & digital companies
design & engineering

CRO, CMO, ...
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And, remember, le temps n’accepte pas ce qui se fait sans lui —
patience, persistence, performance - 3 P’s of technology transfer

i What if an AI won the Nobel prize for
g
1945 Max Delbriick, Cold Spring Harbor medicine?

Controversy ensues when the greatest prize in medical research is awarded
to a non-human. An imagined scenario from 2036

1953 James Watson, Francis Crick, Rosalind Franklin

The quest for physical
laws unique to
biology,
“complementarity”

1973 Paul Berg, Herbert Boyer, Stanley Cohen

The discovery of the
double helix structure 2012 Jennifer Doudna, Emmanuelle
of DNA Invention of and Charpentier

patentb(:‘n t DNA 2019 David Liu (et al.,
recombinan
Nature
technology CRISPR CAS )
invention(s)

Prime editing
invention

400

300

200

Technological performance

100

0
-
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THANK
YOU
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