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Background

• Intro
• Why this might be relevant for you

Application projects

• Knowledge landscape (“A data-driven, interactive and visual 
exploration of networked knowledge landscapes”)

• Net-Sights (only a glance)

Q&A and potential collaborations
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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
www.netsights.dk



The Engineering Systems Division at DTU
About us

http://www.es.man.dtu.dk/

Anja	Maier	(Division	Head),	Josef	Oehmen,	Ole	Broberg,	Sten	Bonke,	Christian	Thuesen,	Joana	Geraldi,	Igor	Kozine,	Melanie	Kreye,	
Pedro	Parraguez,	Carolina	Souza	da Conceição,	Anna-Rose	Vagn	Jensen,	Simone	Nyholm,	Baris	Bekdik,	Julia	Thorpe,	Miroslava	
Tegeltija,	Nina	Koch-Ørvad,	Verena	Stingl,	Sebastiano	Piccolo,	Emil	Andersen,	Christian	Schou	Jensen,	Lisbeth	Bjerre	Damgaard,	
Jakob	Wulff.

Socio-technical, data-driven approach to
understanding & supporting the design and management of complex systems

www.es.man.dtu.dk
YouTube:	Designing	Engineering	Systems



Featured publications
http://es.man.dtu.dk

http://www.es.man.dtu.dk/



Featured projects
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Network Insights for Collaborative Sustainable Production

Knowledge Landscape
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www.netsights.dk

DTU as a Complex Engineering System

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



Why and how this might be relevant for you

www.netsights.dk

2)1)
Descriptive	and	Predictive

New	possibilities,	expectations	and	goals
e.g.	new	levels	of	analysis	and	questions



From Counting to Connecting
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From counting to connecting

à

Knowledge census Knowledge landscape
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From counting to connecting



From counting to connecting
[From tables to networks]

www.netsights.dk



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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Baseline network model
Knowledge Landscape

! 

Project (s) Publication (s)

Activity (ies)

Author ofParticipates in

Takes part on

www.netsights.dk



Baseline network model
Knowledge Landscape

! 
Department 1

Department 2

Department 3

www.netsights.dk



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

www.netsights.dk



A networked and systemic perspective
Actual network model with 25.333 entities

DTU’s complex knowledge 
landscape

www.netsights.dk



Example

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

• 73.000+ relationships between the entities

www.netsights.dk





“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



Current reach, interest and support

Within DTU
it has draw the attention of

• DTU Aqua
• DTU Elektro
• DTU Systems Biology
• DTU Vet
• DTU Man
• 101, AIS and general management
• DTU Life Science Bioengineering 

(LSBE) initiative

Outside DTU

• Industriens Fond
• UNEP
• Pontificia Universidad 

Católica de Chile
• CLEAN
• State of Green
• Copenhagen 

University



Key Lesson

Effective decision 
making support? à

Only when it supports 
what you already 
believe on

We can and should do more about this



Featured projects
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Net-Sights

www.netsights.dk

Network Insights for Collaborative 
Sustainable Production

Finding the right partner

The urgent need for sustainability



Diagrammatic	overview	of	the	framework

www.netsights.dk

Relational	
Closeness

Technological	
Closeness

Geographical	
Closeness

Success	Factors Mediators Recommendation

Target	
Innovativeness

Initial	
Technological	
Maturity

Time	and	
Budget	

Constraints

Focal	
Organisation Other	Organisations

Closeness	
Weight



Net-Sights

www.netsights.dk

Overview of 
interlocking
technologies
in Cleantech

Water

Wind

Bioenergy

Heating 
and cooling Enviroment

and resources

Sustainable 
Transportation

Energy Efficiency,
Intelligent energy,
Climate adaptation,
Industry and governmental agencies

Solar



Net-Sights

Wind energy

www.netsights.dk



Net-Sights

Danfoss

www.netsights.dk



Opportunities and next steps

Analyses	of
• EU	and	national	science	funding
• Knowledge	landscapes
• New	interdisciplinary	collaboration	KPIs	(and	KPPs)
• Trends	through	content	and	structure
• ….

Net-Sights
www.netsights.dk



Pedro Parraguez – @parraguezr
DTU Management Engineering

contact@netsights.dk – ppru@dtu.dk

www.netsights.dk
www.parraguezr.net


