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Tianjin, Jan 2020 –Launch of a new Journal
• Automation of science discovery related to energy 

materials and chemistry 

• Digital twining or big data analytics of complex 

energy processes/systems 

• Data-driven design of energy materials, devices and 

systems 

• Internet-of-things and cyber-physical energy 

systems 

• AI for human factors in energy related activities

• Virtual reality applied to energy and environment 

• Autonomous systems for energy efficiency 

maximalization 

• Hardware for data collections in energy systems 

• Data Science for energy applications 

• Hybrid data-driven and physical modelling for 

energy related problems

• Intelligent control of energy systems 

• AI, energy and society 

• AI safety, reliability and ethics within energy 

applications 

• AI for life-cycle assessment or energy and 

decarbonization roadmaps 

• Energy roboticsIt is not only about technology!

https://www.journals.elsevier.com/energy-and-ai/call-for-
papers/inclusion-and-diversity-approach-to-energy-and-ai-of-energy 2
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• Climate Emergency 

• AI

• Energy security

• Cobots 

• Quantum Computers

• Extended reality

• …

The Challenges of the 3rd Decade of the XXI Century

COLLABORATION & SYSTEM APPROACH

WORKING WITH POLICY MAKERS

DIVERSITY & INCLUSION

TRAINING

• Pandemic
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“Scientists discover the world that exists; engineers create 

the world that never was”
Theodore von Karman, Aerospace Engineer

The Engineer
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Fox or Hedgehog?

“The fox knows many things; the hedgehog 

knows one big thing.”

–Archilochus  8th Century BC

Engineering

Social

Sciences

Expert or Generalist?
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The “Ancient” Engineer

“Civilisation is a matter of power over 

the world of nature and skill in exploiting 

this world.  It has nothing to do with 

kindness, honesty, or peacefulness.” 

“No doubt it would be a good thing if they 

were universal, but the engineer is not 

the man to ask this of. “

“He can heat your house, dam your river, 

or build your space ship, but it is hardly 

fair to expect him also to make you 

love your fellow man.”
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Programme Outcomes

• Knowledge and understanding of the mathematics, sciences, engineering sciences and 

technologies underpinning engineering

• The ability to identify, formulate, analyse and solve engineering problems

• The ability to design components, systems or processes to meet specific needs

• The ability to design and conduct experiments and to apply a range of standard and 

specialised research tools and techniques

• Understanding of the need for high ethical standards in the practice of engineering, 

including the responsibilities of the engineering profession towards people and the 

environment

• The ability to work effectively as an individual, in teams and in multi-disciplinary settings, 

together with the capacity to undertake lifelong learning

• The ability to communicate effectively with the engineering community and with society at 

large
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21st Century (my personal analysis) 

• 1st Decade

• "Converging Technologies for Improving Human 

Performance" (CTIHP) (2002)

• Nanotechnology

• Biotechnology

• Information Technology

• Cognitive Science

• 2nd Decade

• Sustainable Development Goals

• Emerging Technologies

• 3rd Decade (and beyond)

• Responsible Technologies

• (Transhumanism?)

8



Need to embed D&I in ALL SDGs.
Each goal (or challenge) implies engineering and science 

solutions and products. 
There will be the need for more digital skills.

Global Humanitarian Challenges
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• AI’s relevance to help tackle and fight climate change is 
undiscussed (e.g., enable smarter decision-making for 
decarbonising industries and transportation; understand how to 
allocate renewable energy; etc.)

• Ethical concerns are become more and more relevant and 
those are linked largely to the machine-learning technology:

• Public surveillance
• Intentional misuse of data
• Privacy
• Transparency
• Data bias that can lead to discrimination and inequality

HOWEVER

Climate Change and AI
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Artificial Intelligence 

• A pervasive, enabling technology its consequences will 
affect various areas and disciplines, the environment, the 
human being…

• Already widely in use

Do we understand AI and its implications?

If handled carefully, AI could bring excellent opportunities for the 

wealth and security of our society

HOWEVER

IT IS ALREADY HERE (and the totality of ethical issues 

associated with it are not completely understood and tackled)

REGULATION and EDUCATION still in need

11



A Technological Fix
Attitudinal Fix

Ethical Fix
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Learning about the Social Issues helps 
Engineering Students to:

• Be able to identify the social element of any decision that they are 
called to make

• Understand the nature of professional and personal responsibility

• Be able to address problems arising from questionable practice

• Develop critical thinking skills and judgment

• Understand practical difficulties and use suitable approaches and 
techniques to help people produce better outcomes

• Develop an ethical identity to carry forward to their working life
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 Opportunity for the students to see the “hard”

engineering core in action

 The social aspect is presented as intrinsic in the

discipline; it demonstrates as Engineering is an

ethical profession in its essence

The Advantages of an Integrated Teaching 
Approach
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Ethical Consideration: a posteriori approach

Ethics is about Synthesis
Finding “solutions” to ethical problems (the best

course of action)
Making use of previous “data”

The engineer is embedded in the process

being prepared for dealing with specific kinds of ethical problems 

that will arise in real practical situations

They evaluate and direct a greater set of existing phenomena

Ethics in the context of making a practical decision

The ethics of entrenched technologies can lead to better informed 
ethical evaluations
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Ethical Consideration: a priori approach

Ethics is about Synthesis
Finding “solutions” to ethical problems (the best

course of action)
Making use of speculative “data”

Based on research and development of the technologies, redirection 

possible on the basis ethical assessments

Ethics can help at the development stage of the technology, however the 

limitation is making use of speculative data
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Ways of teaching

• Look for ways to incorporate the social aspects of engineering into the 
existing curriculum – approach social issues laterally

• Use case studies and role play to illustrate and explore dilemmas

• Allow students to discover for themselves – through role play and debate

• Involve multidisciplinary teams, including philosophy, sociology, 
politics

• Invite practising engineers to speak – bring social issues to life

• Aim at developing skills, rather than teaching rules
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Multicultural student groups

• Students on engineering degrees often come from a variety of 
different cultures and backgrounds

• Consider how familiar students are with debating issues in the 
classroom – don’t assume all students will easily engage in 
debate

• Take language into account in assessment – don’t rely on long 
essays which may be challenging for overseas students

• Try to make assessment varied and fair for all students
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Some opportunities (accelerating the pace)

• More “synergetic” efforts

• More diversity of ideas and skills

• More support for re-skilling and training

• More opportunity for gig-work

• ….

The pandemic has shown that we can 

accelerate the pace -e.g., vaccine 

development, ventilators challenge, etc..
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Thank you!
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