
From Counting to Connecting
Network Visualisations and Complex Social Systems

Digital Social Science Lab – Copenhagen University
Opening Reception, 18th Feb 2015

Net-Sights
Network Insights for Collaborative Sustainable Production



About me
Pedro Parraguez
Postdoc – DTU Management Engineering

PhD Thesis
A Networked Perspective on the Engineering Design Process:
At the Intersection of Process and Organisation Architectures

Net-Sights

KU DSSL, 18th Feb 2016

www.netsights.dk



Division leader:
Prof Anja M. Maier

The Engineering Systems Division
http://es.man.dtu.dk

Socio-technical data-driven approach 
to understand and support complex 

engineering systems

www.netsights.dkwww.netsights.dk



From Counting to Connecting
Network Visualisations and Complex Social Systems

Case 1 Case 2

DTU´s Knowledge
Landscape

Danish Cleantech 
Industry

Wrap up



Introduction
Network Visualisations and 
Complex Social Systems



KU DSSL, 18th Feb 2016

www.netsights.dk



From Counting to Connecting
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From counting to connecting
[building blocks]

Data-driven System thinking

Exploration Understanding
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From top-down expert opinions to 
data-driven insights
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From Units to System(s)
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From Search to Discovery
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From KPI’s to Key
Performance Predictors
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From counting to connecting



From counting to connecting



From counting to connecting



From counting to connecting
[From tables to networks]
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Case 1
Net-Sights: Network Insights for 
Collaborative Sustainable Production



Net-Sights

www.netsights.dk

Network Insights for Collaborative 
Sustainable Production

Finding the right partner

The urgent need for sustainability
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Learning from the past

+ = ?
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Porcine 
insulin

Critical technical 
expertise in 

production and 
fermentation

The making of a $150 billion giant
For more about this story go to: http://www.cnbc.com/id/100426415

Learning from the past
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Challenge: Proactively identify collaboration 
partners to develop and deploy innovative and 

sustainable solutions to market.
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Four factors for
successful

collaborations

Technological
closeness

Relational
closeness

Geographical
closeness

Organisational 
variables
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Turning rich data 
into network insights
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Technology landscape
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Technology landscape
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Geographical landscape
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Geographical landscape

Parraguez,	P.	&	Maier,	A.M.,	2012.	Mapping	industrial	networks	as	an	approach	to	identify	inter-organisational collaborative	
potential	in	new	product	development.	In	Encuentros Paris	2012	- Knowledge	for	Economic	and	Social	Development.
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Relational landscape
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The platform



Case 2
DTU´s Knowledge Landscape



Engineering	system:	‘A	class	of	systems	characterized	by	a	high	degree	of	
technical	complexity,	social	intricacy,	and	elaborate	processes,	aimed	at	
fulfilling	important	functions	in	society’	(de	Weck et	al.,	2011,	p.	31).

Research

Scientific	adviceInnovation	Education

A	socio-technical	process	of	information	transformation
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From counting to connecting

à

Knowledge census Knowledge landscape
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?Materials
Models

Nanotech

Electronics

Computer 
Science

Chemistry

From counting to connecting
Knowledge Landscape & Network Insights
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Holistic knowledge mapping VS counting
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Holistic knowledge mapping VS counting
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Holistic knowledge mapping VS counting
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UNIVERSITY LEVEL
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UNIVERSITY LEVEL
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UNIVERSITY LEVEL
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Baseline network model
Knowledge Landscape

! 

Project (s) Publication (s)

Activity (ies)

Author ofParticipates in

Takes part on
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Baseline network model
Knowledge Landscape

! 
Department 1

Department 2

Department 3
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Source Data

Entitity Type
Activities

People

Projects

Publications 13,256

7,472

7,293

655

Sheet 4

Distinct count of Id broken
down by Entitity Type.

Knowledge	Landscape

ORBIT

2009	- 2015
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A networked and systemic perspective
Actual network model with 25.333 entities

DTU’s complex knowledge 
landscape

www.netsights.dk
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Example

• 25.000+ entities 
(∑ of people, projects, publications and activities)

• 73.000+ relationships between the entities
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DTU´s Knowledge
Landscape





“Dry	Labs”



“Wet	Labs”



“Distributed”	Departments



“Focused”	Departments



One	university

DTU Lyngby Campus

DTU Ballerup 
Campus

DTU Risø Campus











Network and Formal Organisational Functions

Anja Maier; amai@dtu.dk
Pedro Parraguez; ppru@dtu.dk



Example: Knowledge clusters and 
opportunities around diabetes

Systems 
Biology

Intersection National 
Food Institute & 
Systems biology

Compute

National Food
Institute

Photonics

Intersection chemistry 
& Compute

Physics

Electrical Engineering

Civil 
Engineering

National 
Veterinary 
Institute



Systems 
Biology

Intersection National 
Food Institute & 
Systems biology

Compute

National Food
Institute

Photonics:

POF based 
glucose sensor 

incorporating 
grating wavelength 

filters

Intersection chemistry 
& Compute

Physics:

e.g. …The typical biphasic 
insulin secretion pattern 

observed with a square wave 
glucose stimulation

Electrical Engineering:

e.g. Internal strain estimation for 
quantification of human heel pad elastic 

modulus…  changes in heel pad 
elasticity, as seen in e.g. long-distance 

runners, diabetes patients…

Civil Engineering:

Outdoor and indoor exposure to fine and 
ultrafine particulate matter…

“Statistically significant associations were 
found between indoor PNC, dominated by 

indoor use of candles, and lower lung function, 
the prediabetic marker HbA1c and…

National 
Veterinary 
Institute



:	“Climate	Change”

DTU	MAN	– UNEP	related

DTU	MAN	– QSA

DTU	Environment

DTU	Space

DTU	Chemical	Engineering

DTU	Aqua



Wrap up
Vision and Opportunities
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Summary



Net-Sights
Network Insights

Thanks!
Learn more at: www.netsights.dk


