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3Today’s introductory lecture

1) The goal of the course & how can we define innovation in the most 
conservative sector?

2) Program of the semester
3) Structure of the project
4) Course’s material & guidelines

Break

1) The productivity of the construction sector
2) Incremental Vs disruptive innovation
3) Innovation as an engineering process
4) Mapping the innovation construction landscape

Brief guidelines for your projects



IN
N

O
V

A
TI

O
N

 F
O

R
 C

O
N

S
TR

U
C

TI
O

N
 A

N
D

 T
H

E
 E

N
V

IR
O

N
M

E
N

T

D
r. 

D
im

itr
io

s 
Te

rz
is

4A quick quiz: Do you recognize these images?



Can innovation help prevent disasters?

Traffic
Interrumptions,
Microenvironement,
Historical buildings,
Settlements,
etc

Natural light, 
Ventilation,
Flood simulation
Rainfall events
etc

300 kg of rebar 
for m3 of 
concrete

Emergency 
exits, cleaning 
schedule… 

Commercial 
zones, rental 
price/m2

GIS BIM Passenger 
behaviour

IncomeCirculation, 
meteo 
(sattelite) 
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6The course’s goal

“We developed this course because we believe that a modern civil
engineering profession requires graduates who understand
innovation as a structured, engineering process and prioritize
efficiency across all phases of a project’s cycle.”

“Need to cultivate the essential technical and economic skills
necessary to tackle real-world sustainability issues.”
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7The skill to innovate…

…is in fact a combination of the skills to:

• Research
• Quantify
• Compare
• Learn from return of experiences
• Synthesize individual elements to more 

complete systems
• Communicate
• Solve disputes



The program of the semester
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8

CIVIL-424 Innovation for construction and the Environment / Fall 2024
Tuesdays 16:15-18:00 pm Lectures
Tuesdays 18:00 - 19:00 pm Project discussions and continuous reporting
Office hours: Tuesdays morning (upon email request and confirmation)

Room GCA331

Title

Week 1 10.Sep 45 mins Introduction to the course
45 mins Disruptive, Incremental Innovation and Research, Projects from last year and takeaways

Week 2 17.Sep 45 mins Cement-free concrete
45 mins Cement-free concrete

Week 3 24.Sep 45 mins Circular economy, Impact and Life Cycle Assesement
45 mins Sustainalytics

Week 4 01.Oct 45 mins Traffic Operations, Unmanned Aerial Systems (UAS) and Data Science for smart mobility
45 mins Traffic Operations, Unmanned Aerial Systems (UAS) and Data Science for smart mobility

Week 5 08.Oct 45 mins Data-driven structural health monitoring and damage detection for smart infrastructure and buildings
45 mins Data-driven structural health monitoring and damage detection for smart infrastructure and buildings

Week 6 15.Oct 45 mins Project preparation / Paper reading 
45 mins Project preparation / Paper reading 

Week 7 29.Oct 45 mins Monitoring and surveillance
45 mins GIS and BIM for construction and risk management

Week 8 05.Nov 45 mins Sustainalytics
45 mins Sustainalytics

Week 9 12.Nov 45 mins Industrial innovation from the perspective of a construction giant
45 mins Industrial innovation from the perspective of a construction giant

Week 11 19.Nov 45 mins Harnessing renewables for buildings
45 mins Harnessing geo-energy for buildings

Week 12 26.Nov 45 mins Nature-based innovations
45 mins Nature-based innovations

Week 13 03.Dec 45 mins Parametric design
45 mins Robotic construction

Week 14 10.Dec 45 mins Project presentations - schedule to be announced
45 mins Project presentations - schedule to be announced

Week 15 17.Dec 45 mins Synthesis of Innovation project and takeaways
45 mins Synthesis of Innovation project and takeaways
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914 weeks, 4 principles
1) Analyzing the innovation landscape 2) Collaboration and Impact

3) Select a vertical / Project implementation 4) Learn to innovate



Structure of your project
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Structure of your project
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11

• Search
• Quantify
• Compare
• Learn from return of 

experiences



Structure of your project
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Let’s get things started…
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15

Understanding
productivity in 
relation to 
innovation
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16Construction is suffering in terms of productivity
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17Innovation, R&D are much needed in our field
1947 - 100

2010 – 1600+
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18Innovation, R&D are much needed in our field
1947 - 100

2010 – 100
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20Innovation, R&D are much needed in our field

Why is this 
happening?

§ poor digitalization 
penetration

§ expensive equipment
§ expensive resources
§ lack of skilled labour

(innovating to overcome hurdles at the 
construction site)
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22Turning points

Manufacturing

Materials

CAD
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24What kind of innovation is this?

This excavator operator at 
Bauma in Munich, Germany is 
digging at a jobsite in South 
Korea!! 

“3D machine guidance solution,
5G link”

Doosan Infracore said it worked with 
South Korean mobile carrier LG Uplus
Corp. to set up the 5G link and that 
further work is under way to expand 
the technology to reduce lag and 
ensure a secure data link.
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25What kind of innovation is this?

Is the end-product/task the same?

Is it safer?

Is it more precise?

Is it easier?

Does it replace men with machines? 

Financial impact?
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26Forget who’s developing and focus on who’s using

Rogers' bell curve
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27Let’s try to break down the innovation process
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28How will things evolve in the next 2–3 years?

FIELD: on-site execution
TEAM: digital collaboration
OFFICE: back-office and adjacencies

PRE-CONSTRUCTION: concept and feasibility, design 
DURING OPERATIONS: engineering, preconstruction, 
construction and operations
POST-CONSTRUCTION: the entire asset life cycle

Let’s analyze trends established in a 2018 report by McKinsey & Co based on 2’400 technology 
solutions companies
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29Mapping the construction technology Ecosystem
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33GIS & BIM
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34Material innovation

« Bone-inspired steel could make 
our buildings stronger »
Koyama et al. 2017, Science
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35VR-assisted design
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363D printing
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37Innovation or Science fiction?
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38Innovation or Science fiction?
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39Innovation or Science fiction?



How do we quantify innovation?
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41How do we quantify innovation?

21 patents filed in 2016

3172 active patents

Revenue 43.5 billion EUR (2018)
A R&D budget of around 50 million 
EUR a year

A 5.4 times higher revenue and a 120-fold 
higher R&D investment

120 patents filed per month.

75000 active patents and over 2200 more 
since the beginning of 2017 (as of 
06/2018).

Revenue: 233.2 billion EUR (2018)
A R&D budget of around 6 Billion $ (2016)
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47Do research

CITED BY
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483D AND PRINT* AND CONCRETE
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493D AND PRINT* AND CONCRETE
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50BIM AND CONSTRUCTION OR CIVIL
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51BIM AND CONSTRUCTION OR CIVIL
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52Choose a vertical
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53Choose a vertical
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54SYNTHESIS
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55Search for examples, trends and opportunities
• www.scopus.com (literature database)
• www.espacenet.com (patent documents)
• www.crunchbase.com (Discover innovative companies and the people behind them)

Reports by McKinsey&Co
1 2 3

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwjO3Ye-_J_kAhXRC-wKHQ_hBL0QFjAAegQIAhAC&url=https://www.mckinsey.com/~/media/McKinsey/Industries/Capital%20Projects%20and%20Infrastructure/Our%20Insights/Reinventing%20construction%20through%20a%20productivity%20revolution/MGI-Reinventing-Construction-Executive-summary.ashx&usg=AOvVaw14WfQxbUbk4wATU6-t1TEF
https://www.mckinsey.com/~/media/McKinsey/Industries/Capital%20Projects%20and%20Infrastructure/Our%20Insights/Reinventing%20construction%20through%20a%20productivity%20revolution/MGI-Reinventing-construction-A-route-to-higher-productivity-Full-report.ashx
https://www.mckinsey.com/~/media/McKinsey/Industries/Capital%20Projects%20and%20Infrastructure/Our%20Insights/Imagining%20constructions%20digital%20future/Imagining-constructions-digital-future.ashx

