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Digitalization1 is “the use of digital 
technologies to change a business model and 
provide new revenue and value-producing 
opportunities. 

Definition- 4Ds

Digitalization2 can be thought of as the
increasing interaction between the digital and
physical worlds. The digital world has three
fundamental elements:

• Data: digital information. Data creation 
often requires low-cost sensing provided 
by IoT. 

• Analytics: the use of data to produce 
useful information and insights. Often uses 
Artificial Intelligence.

• Connectivity: Exchange of data between 
humans, devices, and machines (including 
machine-2-machine) through digital 
communication and networks such as 5G. 

Digital Thread5: Refers to the communication framework that allows 
a connected data flow and integrated view of the asset’s or products 
or process data throughout its lifecycle across traditionally siloed 
functional perspectives. The digital thread concept raises the bar for 
delivering “the right information to the right place at the right time.”

Digital Twin (DT)3,4: is the combination and virtual representation of a
coupled computational model and a real-world system, designed to
monitor, control and optimize its functionality. Through data and
feedback, both virtualized and real, a digital twin can develop
capacities for autonomy and to learn from and reason about its
environment. DT is one of the key manifestations of Digitalization
Technology. A digital twin can be defined, fundamentally, as an
evolving digital profile of the historical and current behavior of a
physical object or process that helps optimize plant performance.

Digital Discovery: Is intended to discover a new process, material, or 
a product utilizing both digital twin and digital thread. The primary 
motivation for digital discovery is innovation.  

1. https://www.gartner.com/en/information-technology/glossary/digitalization

2. http://www.iea.org/publications/freepublications/publication/DigitalizationandEnergy3.pdf

3. file:///C:/Users/ahme762/Projects/Digitalization/Hydropower/Digital%20twin%20report.pdf

4. deloitte-cn-cip-industry-4-0-digital-twin-technology-en-171215.pdf

5. https://www.industryweek.com/technology-and-iiot/systems-integration/article/22007865/demystifying-the-digital-thread-and-digital-twin-concepts

http://www.gartner.com/it-glossary/digitalization/
https://www.gartner.com/en/information-technology/glossary/digitalization
http://www.iea.org/publications/freepublications/publication/DigitalizationandEnergy3.pdf
file:///C:/Users/ahme762/Projects/Digitalization/Hydropower/Digital twin report.pdf
https://www.industryweek.com/technology-and-iiot/systems-integration/article/22007865/demystifying-the-digital-thread-and-digital-twin-concepts
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The World of Digitalization- Past

The question 
yesterday was 

market 
penetration
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The World of Digitalization- Present

https://www.mckinsey.com/~/media/mcki

nsey/featured%20insights/mckinsey%20

global%20surveys/mckinsey-global-

surveys-2021-a-year-in-review.pdf

Focus today is 
engagement 

and 
implementation

https://www.mckinsey.com/~/media/mckinsey/featured%20insights/mckinsey%20global%20surveys/mckinsey-global-surveys-2021-a-year-in-review.pdf
https://www.mckinsey.com/~/media/mckinsey/featured%20insights/mckinsey%20global%20surveys/mckinsey-global-surveys-2021-a-year-in-review.pdf
https://www.mckinsey.com/~/media/mckinsey/featured%20insights/mckinsey%20global%20surveys/mckinsey-global-surveys-2021-a-year-in-review.pdf
https://www.mckinsey.com/~/media/mckinsey/featured%20insights/mckinsey%20global%20surveys/mckinsey-global-surveys-2021-a-year-in-review.pdf
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https://www.mckinsey.com/industries/oil-and-gas/our-

insights/digital-transformation-in-energy-achieving-escape-

velocity

Digitalization and the future of energy

Case study at McKinsey- a global Business Consulting Company 

https://www.mckinsey.com/industries/oil-and-gas/our-insights/digital-transformation-in-energy-achieving-escape-velocity
https://www.mckinsey.com/industries/oil-and-gas/our-insights/digital-transformation-in-energy-achieving-escape-velocity
https://www.mckinsey.com/industries/oil-and-gas/our-insights/digital-transformation-in-energy-achieving-escape-velocity
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Digitalization and the future of energy

Case study at McKinsey- a global Business Consulting Company 
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Digitalization and the future of energy

Case study at McKinsey- a global Business Consulting Company 
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https://www2.deloitte.com/rs/en/pages/strategy-operations/articles/brief-roadmap-for-

digital-transformation-leveraging-business-architecture-to-achieve-superb-results.html

Assess external and internal situation:

❑ Analyze external forces and trends

❑ Identify and prioritize customers’ and other stakeholders’ 
needs and wants.

❑ Analyze digital technologies suitable for enhancing 
customer experience.

❑ Analyze current business & operating model
❑ Analyze people and cultural potential for changes
❑ Map and cross-map core & extended architectural 

domains

Develop strategy and assess business impacts:

❑ Define different business scenarios
❑ Define target customer segments and 

technologies to be used
❑ Develop to-be business model.
❑ Develop goal/objective hierarchy
❑ Analyze business architecture/IT architecture 

impact

Design/Architect business solution:

❑ Visualize to-be business architecture
❑ Develop to-be people practices & organizational culture.
❑ Design to-be organization structure
❑ Design to-be value chain & processes
❑ Visualize to-be IT architecture
❑ Analyze current state/target state transformation

Establish initiatives and deploy solution

❑ Define initiatives based on the objectives
❑ Prioritize initiatives
❑ Create initiative measurement criteria & KPIs
❑ Establish project plan.
❑ Monitor progress & deploy corrective measures
❑ Evaluate the level of success

Digitalization Strategy Suggested by Deloitte

https://www2.deloitte.com/rs/en/pages/strategy-operations/articles/brief-roadmap-for-digital-transformation-leveraging-business-architecture-to-achieve-superb-results.html
https://www2.deloitte.com/rs/en/pages/strategy-operations/articles/brief-roadmap-for-digital-transformation-leveraging-business-architecture-to-achieve-superb-results.html
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Maximizing Electricity Value thru Digitalization
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https://www.nationalgrid.com/electricity-transmission/document/141796/download

Vision of 
Digitalization 

by a Utility 
Company

https://www.nationalgrid.com/electricity-transmission/document/141796/download
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Digitalization and the future of energy

Case study at DNV- a global risk management company

https://www.dnv.com/power-renewables/themes/digitalization/index.html#

https://www.dnv.com/power-renewables/themes/digitalization/index.html
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Digitalization and the future of energy

Case study at DNV- a global risk management company
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Digitalization and the future of energy

Case study at DNV- a global risk management company
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Digitalization and the future of energy

Case study at DNV- a global risk management company

Technology Drivers
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Key Digitalization Enabling Technologies: 

1. https://www.accenture.com/nl-en/blogs/insights/cloud-trends
2. https://www.visualcapitalist.com/visualizing-trillion-fold-increase-

computing-power/
3. https://en.wikipedia.org/wiki/Fiber-optic_communication
4. https://synergy.cs.vt.edu/pubs/papers/balaji-igcc13-green500.pdf
5. https://www.youtube.com/watch?v=xNpLm8TZKxU
6. https://www.isemag.com/wp-content/uploads/2020/03/5G-

RAN_Ensuring-KPIs.pdf

• DOE/Intel: 20 MW 1 
Exaflop (1019 Flops) 
Supercomputer5

• Apple Watch: 3 GFlops
(Exaflop (109 Flops)2

• 2.0 Gflop/watt4

Optical fiber optic 
speed: 768 tbits (1012 
bit/second)3

At the end of 2020, 
world’s total data 
storage: 44 Trillion 

Gigabytes1

• Up to 20 Gbps 

• < 500 µs one way 

delay

• 1 Million devices / 

km2

1. Data creation, transfer, storage, and processing
2. Extraction of insight and presentation
3. Creating value- added solutions 

{     Connectivity     }

Technologies that are focused on: 

Affordable and 

pervasive  platform 

that combines sensing, 

processing, 

communication, and 

energy management-

all using silicon

Optical Fiber 
communication

Computing Cloud
Platform

3D/VR/AR

https://www.accenture.com/nl-en/blogs/insights/cloud-trends
https://www.visualcapitalist.com/visualizing-trillion-fold-increase-computing-power/
https://www.visualcapitalist.com/visualizing-trillion-fold-increase-computing-power/
https://en.wikipedia.org/wiki/Fiber-optic_communication
https://synergy.cs.vt.edu/pubs/papers/balaji-igcc13-green500.pdf
https://www.youtube.com/watch?v=xNpLm8TZKxU
https://www.isemag.com/wp-content/uploads/2020/03/5G-RAN_Ensuring-KPIs.pdf
https://www.isemag.com/wp-content/uploads/2020/03/5G-RAN_Ensuring-KPIs.pdf


16

Digitalization and the future of energy
Case study at DNV- a global risk management company
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Wind energy digitalisation towards 2030: 

www.windeurope.org

Digitalization Strategy for Wind Energy in Europe

http://www.windeurope.org/


Strategic Roadmap: 
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Picture of the Future 

A Part of Long-term Strategy Planning Using Retropolation and Extrapolation

Reference: Book by Siemens 
https://www.amazon.com/Using-Trends-Scenarios-Strategy-Development/dp/3895783048. Published in ~2008

https://www.amazon.com/Using-Trends-Scenarios-Strategy-Development/dp/3895783048


February 28, 2023 19

Niels Bohr, the recipient of the Nobel Prize for Physics in 
the year 1922, once quipped, “Prediction is hard, 
especially if it’s about the future.”



Past predicting present

February 28, 2023 20



February 28, 2023 21

Past predicting present
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Scenario 2060: A former state 
premier is hiking with her 
grandson through the Alpine 
foothills. They are gazing 
down at a landscape that 
looks very different from the 
way it did decades ago --
thanks to a long-term 
emphasis on optimized use of 
renewable power.

https://www.siemens.com/innovation/en/home/picture
s-of-the-future/energy-and-efficiency/power-
transmission-sznario-2060.html

https://www.siemens.com/innovation/en/home/pictures-of-the-future/energy-and-efficiency/power-transmission-sznario-2060.html
https://www.siemens.com/innovation/en/home/pictures-of-the-future/energy-and-efficiency/power-transmission-sznario-2060.html
https://www.siemens.com/innovation/en/home/pictures-of-the-future/energy-and-efficiency/power-transmission-sznario-2060.html
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A Chinese megacity in 2040. Li 
is visiting his grandfather Jun, 
who lives in an oasis of peace 
on the edge of this 
ultramodern metropolis of 25 
million people. Two worlds 
exist in parallel in the same 
city - acceleration meets 
tranquility, and living for 
tomorrow contrasts with 
living in the Present.
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Long-term Strategic Planning:

Typically, Industries 

follow Technology 

Forecasting Tool
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Long-term Strategic Planning:

Value of
Offering

Time

Today

Future

5-year 
Portfolio

We shall discuss:

Retropolation process:



Mapping of trends- Use case- Future Television

February 28, 2023 26

Derive Research 
Needs

Dimensions are  
created from 

Trend Anaylysis
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Short-term Medium-term Long-term

Horizon of time (varies significantly in the different business segments)

Today

▪ New 
Markets

▪ New Customer 
Requirements

▪ New 
Technologies

▪ New 
Businesses

Retropolation 
out of Scenarios

Strategic planning: the combination of extrapolation 

and retropolation leads to the Pictures of the Future

P
I
C
T
U
R
E

O
F

F
U
T
U
R
E

Factors of
Influence

Individual

Society

Politics

Economy

Environment

Technology

Customers

Competition

Today‘s 

Business

Extrapolation

via Roadmaps

▪ Products

▪ Technologies

▪ Customer 
Requirements

B1

B2

B3

B4

Scenarios for 

the Business 

Segments

Strategic
Visioning

Business Innovation:

Derive 
Research 
Roadmap

Car_POF.ppt


Thank you
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https://www.accenture.com/us-en/insights/industry-

x/manufacturing-systems-architecture

https://www.enelgreenpower.com/learning-hub/energy-

transition/energy-digitalization

https://unece.org/sustainable-energy/energy-

efficiency/digitalization-energy

https://www.mckinsey.com/industries/oil-and-gas/our-

insights/digital-transformation-in-energy-achieving-escape-

velocity

https://www.unep.org/explore-topics/energy/what-we-

do/digitalisation-energy

https://emtemp.gcom.cloud/ngw/globalassets/en/informatio

n-technology/documents/insights/the-gartner-it-roadmap-

for-digital-buisness-transformation-excerpt.pdf

https://www.mckinsey.com/industries/financial-

services/our-insights/a-roadmap-for-a-digital-

transformation
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