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]G‘U Lead question for the Science Cafe
What is the utility of the new methodologies for the future development of my organisation?

* With the new simulation methodologies counterfactual analysis is
possible

e offering a benchmark including measurable indicators for impact
assessment of managerial interventions

» offering a tool for ,,changing history” (backward counterfactual
analysis) and for ,looking into the future” (forward counterfactual
analysis)

e exploring what-if questions




Additional table questions
10 min per table (40 min)

Table 1: If | had a “computer dummy” of my organisation in an
artificial world: what would | let it do and try out?

Table 2: What are the “unknown unknowns” in the innovation
network of my organisation, and what would be the benefit to get
reliable information about them?

Table 3: What would be the exact added-value for my organisation
in using these new methodologies?

Table 4: What can the new methodologies offer to address the top-
5 questions for future development of my organisation?




]G‘U World cafe methodology

* We need 4 volunteers as chairs (chairs are staying at their table updating new people to
what was said so far, keeping time, and introducing their table paper)

* Please distribute equally at tables (chairs write the table question on the paper)

* First round: Please scribble down your ideas how to address the table question; then
start discussing your ideas; everybody can make notes on the paper, after 10 min
change table

e All following rounds: chairs update newcomers about existing notes and past
discussions, otherwise same as first round

* After last round: chairs introduce their table notes in plenum for general discussion

* Moderator collects aspects for answering the lead question: What is the utility of the
new methodologies for the future development of my organisation?




Counterfactual analysis has ambitious
JG|u | .
methodological requirements

 An adequate empirical description of the situation as it is now as a benchmark -
including measurable indicators you are interested in

* while repeating the history which produced the situation if you are especially
interested in changing the history to see what happens

e and with an endless-trap scenario where nothing ever happens if you are
especially interested in evaluating potential futures experimenting with different

interventions

 How complex, laborious, costly, time-consuming... is this?

 (Can ldo it myself to get a feeling for it?




How to get: an adequate empirical description of
JG‘U Ll LJ [ ] [ ]
the situation as it is now?

* Empirical research (quantitative and qualitative)
 The description must be detailed enough to give you some causal ideas
of what produces/changes your output indicators

* Define your output indicators (e.g. revenues from new products and services,
position in the industry etc.)

* Collect empirical data concerning the micro/macro structures and dynamics of
your innovation network producing the relevant output indicators




Social Network Analysis (SNA)
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SNA offers an adequate empirical description
of the situation as it is now as a benchmark -
including measurable indicators

SNA is used to show central actors (hubs) and
clusters, analyse and visualise the position and
role of particular actor types (e.g. SMEs), look
at cohesion and density of networks etc.

Here:
* Nodes: funded organisations
* Links/edges: ,having a project with..
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SNA — some examples to see what we need for it




JGU Example for ego network analysis: Industry network of UCD in 2010

Example ranking 1: Top 10: Which school knows the most companies
For each school we count the number of distinct industry collaborators and sponsors.
S u b_ n Od e s . We can now compare the total number of projects, and the number of projects with

industry-participation.
* UCD schools (green)

# distinct ratio

UCD school industry ”;?gjisctg- #projects pr:,j:;ts

. collaborators industry
L CO m pa nies ( b I u e) AGRICULTURE,FOOD SC.& VET.MED 122 106 1143 9.3%
ELECTRIC, ELECTRON & MECH ENG 106 69 415 16.6%

osfs MEDICINE & MEDICAL SCIENCE 68 55 707 7.8%

BIOMOLECULAR & BIOMED SCIENCE 55 41 710 5.8%

°, ARCH, LANDSCAPE & CIVIL ENG 53 40 232 17.2%

socmfisice GEOLOGICAL SCIENCES 2 56 202 27.7%

GEARV@TA;:JI#:D 5@'— SCIENCE COMPUTER SCIENCE & INFORMATICS 42 34 376 9.0%

m,@,,c.s ° CHEMISTRY & CHEMICAL BIOLOGY 33 47 407 11.5%

BIOLOGY & ENV SCIENCE 29 34 544 6.3%

POLITICS &@nzu‘nous BUSINESS 22 19 194 9.8%

Example ranking 2: Top 10: Which school has mainly had industry-projects?
Now we rank by the ratio of projects with industry-participation:

ratio

# distinct #indust iect
UCD school industry incustry- #projects ﬂj_%

mcu@wcv collaborators projects . with
industry

L]

GEOLOGICAL SCIENCES 42 56 202 27.7%
N.LT.M. 2 1 4 25.0%
ARCH, LANDSCAPE & CIVIL ENG 53 40 232 17.2%
ELECTRIC, ELECTRON & MECH ENG 106 69 415 16.6%
CHEMISTRY & CHEMICAL BIOLOGY 33 47 407 11.5%
BUSINESS 22 19 194 9.8%
Li n ks . AGRICULTURE,FOOD SC.& VET.MED 122 106 1143 9.3%
COMPUTER SCIENCE & INFORMATICS 42 34 376 9.0%

. . . o
* Having a collaboration with... GRADUATE SCHOOLS 1 L L 8.3%
MEDICINE & MEDICAL SCIENCE 68 55 707 7.8%

* Having a project with...
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Eco@“c@wwe dell@Stato, Roma

company

1BM

Coillte

PIPCO RSG Ltd.

AMT Ireland

Ericsson

Mitsibushi Electric Research Laboratory (MERL)
ChangingWorlds Ltd.

Pfizer Ltd., UK

Siemens Research Ireland

Glaxo Smith Kline, UK
Schering-Plough (Avondale) Company
Bord na Mona (Irish Peat Board)

Intel Ireland

Ericsson Ltd.

Pfizer Ltd., Ireland

Swords Laboratories

Enterprise Oil plc

Irish Association of Pigmeat Processors
Shell Ltd., UK

i Lilly

Minch Malt, (Greencore PLC), Infield Trials Ltd.
Arcon Mines Ltd.

Merck Sharp & Dohme (Ireland) Ltd.
Pfizer Ltd., USA

Elan Corporation plc

AstraZeneca Pharmaceuticals Ltd., UK
Alltracel Pharmaceuticals PLC, Ireland
Intel Corporation, USA

MCOS

Horserace Betting Levy Board UK
Fretwell-Downing Ltd

Multicompany ITF, UK

# projects

#distinct
collaborators
(schools)

5
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]G‘U Data matrix

Network graph example and its matrix

* Nodes: People, organisations..
* Links: the activity between them

(e.g. giving advice, doing a project M A2 A3 A AS
etc.)
*  How does Ego‘s network look like A o R I
and how did it develop? 2 o T 1T 7 T35 %
* What s Ego’s position in the
network and how does it develop AZ 11 -1
over time? (centre, periphery,
broker) A4 0 1 0 0
* Many more options: e.g. direction sl ol ol ol o

of graph (who asks whom for a
meeting?), or other link types (who
plays golf with whom?)

One matrix for one link type...

12



This is scalable for a..

small group (class in school etc.)

organisation (firm, university, public agency, association etc.)
cluster (Silicon Valley etc.)

industry sector (see biotech example following)

region

country

EU....

13



Data format for SNA

AHP

Bayer

Boeh.

=L

s%

&Co

Novar-

tis

g8

SKB

Warn.

Ze-

ArQule

Britisch Bigtech.

= N = N

Celitech

Chiron

CoCensys

Human Genom Sl

Incyte Pharma.

Millenium Big Therap.

Neurogen

Qnyx

Repligen

2clos

Sequana Therap.

SIBIA

Aenoya
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Walter Powell, Stanford

uS
Biqtech industry

Key For All Figures
=DBF
ORANGE =PRO

BROWN =Gov't

= Pharma
GRAY =VC
WHITE = Other
Triangle = New Entrant
Circle = Incumbent
Node size = standardized
network degree, constant
within figures
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BLUE = COMMERCIAL
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Strategy in 1997: multiple cooperations o e
ORANGE =PRO

BROWN =Gov't
= Pharma

GRAY =VC

WHITE = Other
Triangle = New Entrant
Circle = Incumbent

Node size = standardized
network degree, constant
within figures

RED TIE= R&D

GREEN = FINANCE
BLUE = COMMERCIAL

MAGENTA = LICENS-
ING

¢:¢
o'®
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Huge diversity of organisations in the core
{ \ 7
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Network measures

density of the network
number of components

size of the largest component
average degree

average distance

Clustering coefficient

information on small-world properties (short average distance and
high degree of local clustering?)

information on scale-free properties (power law yes/no, degree
distribution of agents?)

17



SNA - hands-on

18



]G‘U We need

e A database in matrix format

A program for doing network analysis

e Please try out yourself to work with this!

19



Hands-on SNA

* Install Gephi (Windows or Mac Version)

*  Download Gephi onto your computer (click on dmg or exe depending on Windows/Mac), draw Gephi logo into
Applications, Start Gephi from Applications/Programmes, Go to Extras and change Language to English

*  Open/Re-start Gephi

*  Click on ,open graph file”

*  Open GREAT_V_03.gephi

*  When you see the network, you can play around and, for example:
* Have alook at the underlying database (Data Laboratory, button at the top)
*  Change the layout of the network (left column, lower half)
*  Change the colouring (left column, upper half)

*  Calculate network measures and statistics (right column)

20



Glu | . | .
J Counterfactual analysis has ambitious methodological requirements

* With the new simulation methodologies counterfactual analysis is
possible

e offering a benchmark including measurable indicators for impact
assessment of managerial interventions

» offering a tool for ,,changing history” (backward counterfactual
analysis) and for ,looking into the future” (forward counterfactual
analysis)

e exploring what-if questions
* How complex, laborious, costly, time-consuming... is this?
 Can ldo it myself to get a feeling for it?

21



ABM - understanding the basics

22



]G‘U Agent-based Models (ABM)

*  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.

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

* react to other agents,
* pursue goals,

_ _ Schelling model of
* communicate with other agents, residential

* remember what they have done segregation
* Macro-level features can emerge from the interaction of agents

23



https://ccl.northwestern.edu/netlogo/ Please download Netlogo!

First of all: No worries about programming!

m
NetLogo was also designed for teaching purposes. In consequence
it is easy to learn and to use. This is achieved by a

e Graphical User Interface

@ Programming Language which is quite similar to our spoken
language.

24


https://ccl.northwestern.edu/netlogo

ABM - hands-on

25



Hands-on ABM

Install Netlogo (Windows or Mac Version)

Open Netlogo

Go to ,File” and ,,Models Library“

Go to,,Social Science” and ,,Party”

You see the Netlogo Interface: Go to ,Info” (button at the top) and read what it is
Go to,,Code”: there you see the program (your will see that you can even read it)
Go back to the Interface

You can play around and, for example, do what-if counterfactual forward analysis:
*  Change the number of party guests
*  Change the number of tables to stand at

*  Change the tolerance level of people

Do not forget to press ,,set-up” and ,,go” after you have changed things

26



]G‘U A tool to change history and to look into the future exploring what-if questions

* Define your evaluative
questions (e.g. what if my
company increases its
open innovation
activities: will this
improve my innovation
performance in the long
run?) and your
hypotheses (,,theory of

SKIN - SIMULATING KNOWLEDGE
DYNAMICS IN INNOVATION NETWORKS

" Open Source: CC Licence for Basic SKIN model
change®) and all SKIN derivates

Free for any public research;
For commercial use (tenders, contract research,
industry projects etc.), use must be granted and fees

http://cress.soc.surrey.ac.uk/skinwp/ apply

27
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INFSO-SKIN flow diagram

% Proposals
— Publishes —»| _Call for 5
Proposals
EUROPEAN 5
COMMISSION 2
=
—

Evaluates
,— Develops
Funds Fiaesarch Form networks
consortia

<— Do research, exchange knowledge

Calibrated by empirical data of 1183 EU-funded research projects, 3783 funded organisations
(universities and research institutions (RES agents), research departments of big firms(large
diversified firms LDF agents) and SMEs (SME agents), and 11244 project participations

between 2007 and 2013
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Screenshot Interface

INFSO-SKIN

[ Interface Procedures |

L |
Delete Add

Lo |
continuous %

normal speed
U tds7s
[ Go o s call 1 Proposals Participation in Proposals RES OFl SME Network Density
closed 100 100 1553 952 1142 0.1 50
T call2 RESinnet  |DFiinnet | SMEinnet
closed » z 684 438 398
1.0 (11.2011) H H
call3 3 g
T closed £ Proposals initiated 0 o
4608
104 Baseline Sim IP Call4 g ) T:n;fuoc:ms) 112 0 Time (Mo.r:s) - 112
closed Number mponents Average Path Lengtt
0 Time (onths) w | 1 Number of Proposals 50 | | Promosals stopped ";g“:""d A 5
feallls Projects Participation in Projects -
closed 197 A 100 Proposals submitted % submitted
calle | L
closed r z
H g Proposals eligible %eligible 0 0
8 g N/A N/A ) Time (Months) uz2| o Time (Months) 112
Current Call = Size of = t Clusteri
ze of Largest Componen
Proposals accepted % accepted Ha)
.I.| N/A N/A €Y g
Deadline 0
78 0 Time (Months) 12 1 Number of Projects 50 | [roposats repected rejeced
Proiects Outouts Partners. N/A N/A
0 line Sim 1P 100
0 08
Projects % with SME
normal speed E' 11 973 0 Time (Months) 112 0 Time (Months) 112
§
H Knowledge Knowledge Flow
Run #1 of 1, step #74 3] Avasize - |Minsize | ¥Small(<S) | 5000 =5
Total elapsed tims 6:45 13.7 9
5"‘4‘2‘;'::’1"1"1‘2"" 104 Baseline Sim IP Med. size Max. size %Large (>25) € 3
Empirical-case? = false 12 1 Number of Previous Partners so || 13 32 18 2 =
Instrument-filter = IP
Participants-settings = Baseline o o
Instruments-settings = Baseline s Size Regression) [Aversge] Expertisellevel ":7:5 E:ges D;"s'"’ 0 Time(Months) 112 0 Time (Months) 112
| | Calls-settings = Baseline IP - 22 Knowledge (Distribution) Knowledge Flow (Detail)
000 BehaviorSpace Themes-settings = Baseline E Components | size of largest| Avg.degree | |50
Experiments: ™ Update view g ° z
101 Baseline Emp 1P (1 run) @ Update plots and monitors £ Diameter | Avg. path leng] Clustering §
102 Baseline Emp STREP (1 run) 0 0 0 g
103 Baseline Emp all (1 run) 2| o Expertise 10 “
104 Baseline Sim IP (1 run) 0
Capability Match
) =7 Knowledge (K) Knowl. flow (Kf) 0 Number of Capabilities 50 o Time (Months) 112
0 o Knowledge Space
> >
(hew) g g 18 |
E g RES (avg.K) | DFI(avg.K) | SME (avg. K) X
g g 223 137 9.1 g
(] 0 RES (med. K) | DFI (med.K) | SME (med. K) 0 ‘
2 ) Match sol |24 s 0 1 Themes Cavabilitie: 200 |
<
mand Center (] ciea
6339 TURBINE FP7-ICT-2007-1 CP-IP 2008-2-01 2011-01-31 6350000] [
5453 WEKNONIT FP7-ICT-2007-1 CP-IP 2008-84-01 2011-03-31 5367909] [

rver>

29



To take home
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To take home from SNA

Data requirements for getting an adequate description of the situation as it is can be high...

Sometimes SNA is good, sometimes not: it depends on your questions and on your output
indicators

SNA only captured the structural aspects of the innovation landscape.

Actors, processes and causes producing these structures are invisible between frozen snapshots of
two network states following upon each other.

Managers and strategists are convinced that it would be useful to know about these procedural
aspects to find appropriate options and access points for interventions and changes.

Furthermore, SNA just allows to evaluate the structures produced by certain strategies“ex post”; ex-
ante evaluation is only possible in the very limited ways of statistical modelling

The future is not addressed properly

However, you can use your status quo analysis as a benchmark...
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]G‘U To take home from ABM

* ABM can shed light into the darkness of the future (coping with the challenges of complexity,
understanding the dynamics of innovation), identifying potential access points for successful
intervention

* Simulation results can inform about likely future effects of managerial interventions

* Some of these effects are suprising and counter-intuitive. New knowledge is generated. Complex
contexts are made available and accessible via experimentation. Simulations can help and practice
how to deal with them.

* Asking what-if questions (ex-ante evaluation) - an option that is normally not easily available in the
management world

* Decision makers can use scenario modelling as a worksite for their ‘reality constructions’

* Experiments can be used to give an indication of the likely effect of a wide variety of management
measures

* Empirical ‘Un-observables’, such as knowledge flows in innovation or learning of agents, can be
measured
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Thank you for your participation!
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	• 
	• 
	Open/Re-start Gephi 

	• 
	• 
	Click on „open graph file“ • Open GREAT_V_03.gephi 

	• 
	• 
	• 
	When you see the network,. you can play around and,. for example: 

	• 
	• 
	• 
	Have a. look at the underlying database (Data Laboratory,. button at the top) 

	• 
	• 
	Change the layout of the network (left column,. lower half) 

	• 
	• 
	Change the colouring (left column,. upper half) 

	• 
	• 
	Calculate network measures and statistics (right column) 
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	Counterfactual analysis has ambitious methodological requirements 
	• With the new simulation methodologies counterfactual analysis is possible • offering a. benchmark including measurable indicators for impact assessment of managerial interventions 
	• offering a. tool for „changing history“. (backward counterfactual analysis). and for „looking into the future“ (forward counterfactual analysis) 
	• exploring what-if questions 
	• exploring what-if questions 

	• 
	• 
	• 
	How complex,. laborious,. costly,. time-consuming.... is this? 

	• 
	• 
	Can I .do. it myself to get a. feeling for it? 
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	ABM – understanding the basics 
	Figure
	Agent-based. Models (ABM) 
	• 
	• 
	• 
	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,. 

	• 
	• 
	remember what they have done 

	• 
	• 
	Macro-level. features can emerge from. the interaction of agents 
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	Schelling model of residential segregation 
	Schelling model of residential segregation 
	Schelling model of residential segregation 
	Schelling model of residential segregation 
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	/ Please download Netlogo! 
	https://ccl.northwestern.edu/netlogo
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	ABM – hands-on 
	Figure
	Hands-on ABM 
	• 
	• 
	• 
	Install Netlogo (Windows or Mac Version) 

	• 
	• 
	Open Netlogo 

	• 
	• 
	Go to „File“. and „Models. Library“ 

	• 
	• 
	Go to „Social Science“ and „Party“ 

	• 
	• 
	You see the Netlogo Interface: Go to „Info“. (button at the top) and read what it is 

	• 
	• 
	Go to „Code“: there you see the program (your will see that you can even read it) 

	• 
	• 
	Go back to the Interface 

	• 
	• 
	• 
	You can play around and,. for example,. do what-if counterfactual forward analysis: 

	• 
	• 
	• 
	Change the number of party guests 

	• 
	• 
	Change the number of tables to stand at 

	• 
	• 
	Change the tolerance level of people 



	• 
	• 
	Do .not forget to press .„set-up“. and „go“. after you have changed things 
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	A. tool to change history and to look into the future exploring what-if questions 
	• Define your evaluative questions (e.g. what if my company increases its open innovation activities:.will this improve my innovation performance in the long run?). and your hypotheses („theory of change“) 
	/ 
	http://cress.soc.surrey.ac.uk/skinwp
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	Open. Source: CC Licence for Basic SKIN model and all SKIN derivates 
	Open. Source: CC Licence for Basic SKIN model and all SKIN derivates 
	Open. Source: CC Licence for Basic SKIN model and all SKIN derivates 
	Open. Source: CC Licence for Basic SKIN model and all SKIN derivates 


	Free for any public research; For commercial use (tenders,. contract research,. industry projects etc.), use must be granted and fees apply 
	Free for any public research; For commercial use (tenders,. contract research,. industry projects etc.), use must be granted and fees apply 
	Free for any public research; For commercial use (tenders,. contract research,. industry projects etc.), use must be granted and fees apply 
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	INFSO-SKIN flow diagram 
	Figure
	Calibrated by empirical data of 1183.EU-funded research projects,. 3783 funded organisations (universities and research institutions (RES. agents),. research departments of big firms(large diversified firms LDF agents). and SMEs (SME agents),. and 11244. project participations between 2007. and 2013 
	Figure
	Screenshot Interface INFSO-SKIN 
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	To take home 
	To take home 

	Figure
	To take home from SNA 
	• 
	• 
	• 
	Data requirements for getting an adequate description of the situation as it is can be high... 

	• 
	• 
	Sometimes SNA is good,. sometimes not: it depends on your questions and on your output indicators 

	• 
	• 
	SNA only captured. the structural aspects of the innovation. landscape. 

	• 
	• 
	Actors,. processes and. causes producing these structures are invisible between. frozen. snapshots of two network states following upon. each. other. 

	• 
	• 
	Managers and. strategists are convinced. that it would. be useful to know about these procedural aspects to find. appropriate options and. access points for interventions and. changes. 

	• 
	• 
	• 
	Furthermore,. SNA just allows to evaluate the structures produced. by certain. strategies“ex post”; ex-

	ante evaluation. is only possible in. the very limited. ways of statistical modelling 

	• 
	• 
	The future is not addressed. properly 

	• 
	• 
	However,. you. can. use your status quo analysis as a benchmark… 
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	To take home from ABM 
	• 
	• 
	• 
	ABM can shed light into the darkness of the future (coping with the challenges of complexity,. understanding the dynamics of innovation),. identifying potential access points for successful intervention 

	• 
	• 
	Simulation results can inform about likely future effects of managerial interventions 

	• Some of these effects are suprising and counter-intuitive.. New knowledge is generated.. Complex contexts are made available and accessible via experimentation.. Simulations can help and practice how to deal with them.. 
	Figure

	• 
	• 
	Asking what-if questions (ex-ante evaluation). -an option that is normally not easily available in the management world 

	• 
	• 
	Decision makers can use scenario modelling as a worksite for their ‘reality constructions’ 

	• 
	• 
	Experiments can be used to give an indication of the likely effect of a wide variety of management measures 

	• 
	• 
	Empirical ‘Un-observables’,. such as knowledge flows in innovation or learning of agents,. can be measured 
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	Thank you for your participation! 



