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Background



An Engineering Systems 
Perspective…

Focus on interdisciplinary 
design of engineering 
systems 



From Counting to Connecting

Engineering Systems Division – DTU Management Engineering – www.es.man.dtu.dk



From Counting to Connecting

Engineering Systems Division – DTU Management Engineering – www.es.man.dtu.dk

“A	spreadsheet	way	of	knowledge” A	connected	way	of	knowledge	
à where	relations	matter



From Counting to 
Connecting
in practice



Net-Sights

www.netsights.dk

Network Insights for Collaborative 
Sustainable Production

Finding the right partner

The urgent need for sustainability
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FROM COUNTING TO CONNECTING
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Current Project: Advanced Mapping of Industrial Capabilities 
for Climate (AMICa)

Support the design and development of next generation 
biofuels as sustainable production systems

Faster Cheaper More
Sustainable
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Thousands of 
organisations

46,000 + 
scientific 

publications

5,000 + 
patents

1.000 + 
projects in 

EU 
CORDIS

BIOFUELS…

We need to actively expand the solution space!
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Figure 1: illustration for the web of connections between feedstocks, processing technologies and outputs 
(all connections are fictional and for illustrative purposes only) 

b. Towards a biofuels capability graph that allows mapping relevant 
organisations based on their capabilities, relations and geographies 

The second challenge identified refers to the development of new multi-stakeholder 

projects where is hard to have a good visibility of all relevant actors, their capabilities, 

and their connections (e.g. previous projects, collaborations or shared third parties). 

Two cases that were used to exemplify this challenge during our meetings are the 

innovation tender process for “Trash to Cash” (e.g. Ladhe, Magnusson, and Nilsson 

2014) initiatives and the development of one or more “bioports” (e.g. Mackinnon 

Lawrence 2013) in Denmark. 

The case of innovation tenders for Trash to Cash projects illustrates how the 

collaborative emphasis of new tender processes show the inefficiencies of current 

instruments and approaches to map organisational and technological capabilities. In 

this type of innovation tenders two important challenges are a) to make sure that all 

those that are relevant get to know and participate in the tendering process, and b) to 

facilitate the assembly of the best possible teams between those participating in the 

tendering process, since the complexity of the technical requirements requires 

combining the capabilities of a number of organisations. 
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members. The view is filtered on Country Rec, which excludes Null.
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Treemap with top 30 world organisations per production volume of knowledge assets.
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Distinct count of ID

Owner Org Rec (group) and distinct count of ID.  Color shows distinct count of ID.  Size shows distinct count of ID.  The marks are labeled by Owner Org Rec (group) and distinct count of ID. The data is filtered on Abstract and Type. The
Abstract filter keeps multiple members. The Type filter keeps CORDIS, FACILITY, ORGANIZATION, PATENT and PUBLICATION. The view is filtered on Owner Org Rec (group), which keeps 30 of 21,219 members.
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Production of knowledge assets over time.
Period 2001 - 2016. European countries including the UK grouped under "Europe". Only showing top countries per production volume.

Country Rec (group)
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Europe
China
South Korea
Japan
India
Brazil
Canada
Australia

The trend of distinct count of ID for Year Year.  Color shows details about Country Rec (group).  The marks are labeled by Country Rec (group).  Details are shown for Country Rec (group). The data is filtered on Type, Abstract, Year and
Country Rec. The Type filter keeps CORDIS, FACILITY, ORGANIZATION, PATENT and PUBLICATION. The Abstract filter keeps multiple members. The Year filter ranges from 2001 to 2016. The Country Rec filter keeps 20 of 145 members.
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Geographical distribution (country level) of biofuel-related knowledge assets by type
Type

CORDIS
FACILITY
ORGANIZATION
PATENT
PUBLICATION

Map based on Longitude (generated) and Latitude (generated).  Color shows details about Type.  Details are shown for Country Rec. The data is filtered on Owner Org Rec (group), which keeps no members.
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Geographical distribution (city level within northern Europe) of biofuel-related knowledge assets by type
Type
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Map based on Longitude (generated) and Latitude (generated).  Color shows details about Type.  Details are shown for Country Rec and City. The data is filtered on Owner Org Rec (group), which keeps no members.
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DTU´s Knowledge 
Landscape – Biofuels

Nano

Energy

QSA

UNEP DTU

Chemical Eng.

Enviroment

System Biology



Underlying 
Infrastructure
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Data Science Workflow and Required Skills

Source:	Adapted	from	
EDISON	Data	Science	

Framework

Data	Aquisition
and	

Management

• Big	Data	Infrastructure	and	
Tools

• Harvesting
• Storage
• Maintenance

Data	Analysis

• Data	Science	Analytics

• Statistical	Analysis
• Machine	Learning
• Data,	Text	and	Process	
Mining

Interpretation

• Domain	Knowledge	and	
Expertise

• Interpretation	and	
Visualisation
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Data Infrastructure - Example

GRAPH	DATABASE

VISUALISATIONDATA	INPUTS

DATA	PRE-PROCESSING

ANALYTICS	
WORKFLOW

ANALYTICS	
LIBRARIES

AMICa
WEBSITE

PROJECT	
DOCUMENTATION

CLOUD	SERVER



Engineering Systems Division – DTU Management Engineering – www.es.man.dtu.dk

Data Sources and Models - Example

Open	data	sources Connected	data	model



Final reflections



Interactions matter… Connections are key
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Summary
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Thanks!
More at www.parraguezr.net


