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The Global Risks Report 2024 
19th Edition

https://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2024.pdf
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The Global Risks Report 2024 
19th Edition

https://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2024.pdf
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Sankey diagram
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For a better understanding on energy services, read this paper  Hass et al (2008)

https://www.sciencedirect.com/science/article/pii/S0301421508003017
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Equipment at home: installed capacity

1h of ironing: 2100 W *1h = 2100 Wh = 2,1 kWh

3h of ironing: 2100 W *3h= 6300 Wh= 6,3 kWh

Power Energy 
consumed
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How much is the renewables share in global primary energy consumption?:

a) 30%

b) 10%

c) 5%
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The global energy sector contribution for world greenhouse 
gas emissions is approximately:

a) 70%

b) 90%

c) 40%
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ENERGY & CLIMATE 
CHANGE:
A COMPLEX, 
PERENNIAL AND 
INTERDISCIPLINARY 
RELATION

Explore more on the Great 
Acceleration here

http://www.igbp.net/globalchange/greatacceleration.4.1b8ae20512db692f2a680001630.html


ENERGY RESOURCES

GREENHOUSE GAS 
EMISSIONS

ENERGY PRODUCTION & USE 
TECHNOLOGIES

CONSUMPTION PATTERNS 
AND BEHAVIOUR

ENERGY SERVICES DEMAND

Social Sciences

Technology

Engineering

Public Policy, 
Economics

Business Model

ENERGY & CLIMATE 
CHANGE:
A COMPLEX, 
PERENNIAL AND 
INTERDISCIPLINARY 
RELATION

INNOVATION



ENERGY & CLIMATE 
CHANGE:

SYSTEMIC 
APPROACH

LONG-TERM 
ACCOUNTING

HOW MUCH SUSTAINABLE IS THE 
ENERGY TRANSITION?
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Materials and Mining

An electric car requires 
six times more mineral 
resources than a 
conventional car, and 
an onshore wind farm 
requires nine times 
more mineral 
resources than a gas-
fired power station.



19Source: World Bank’s The Mineral Intensity of Clean Energy Transition 2020

Materials and Mining

The energy sector is emerging as a major force in minerals markets.
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Materials and Mining

Minerals for Climate Action, World Bank (2020)

Extraction activities have 
impacts on:

Energy consumption
Water consumption
Emissions
Change in land use
Ecosystem fragmentation
Loss of biodiversity
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Materials and Mining

Argentina, Bolivia and Chile hold the largest lithium reserves in the world

Salar de Atacama Basin:
rare rains and highest solar radiation 
on the planet => high quality lithium 
at low cost

By 2025, 45% of global demand for 
lithium will be fueled by water-
intensive mining adjacent to fragile 
eco-hydrological systems in the 
Atacama.

Lithium-rich brines are pumped 
unsustainably from beneath salt flats.
Fragile swamps and lagoons are drying 
out, protected Andean flamingo 
populations are dwindling, and the 
drinking water sources that have 
sustained local communities for 
millennia are dwindling.
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Largest solar farm in the world: Bhadla Solar Park, Rajasthan, India: total 
installed capacity of 2,245 MW, distributed over a total area of 5,700 ha

PV systems require, on average, an area
between 2 - 4 ha / MW. 

Total area: all land delimited by the project, including land
directly occupied by solar panels, access roads, 
substations, service buildings and other infrastructure.

Planet | 2030
820 GW solar PV 2030/2022 (IEA) 
1,5 a 3 Million ha
(1,7 a 3 times the area of Portugal!)

Portugal | 2030
14,9 GW solar PV 2030/2022 (PNEC) 
30-60 thousand ha

(unsustainable) Land use
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PURPOSE OF THE COURSE:

1. deepen the intrinsic relationship between climate change and energy, taking the 
perspective of greenhouse gas emissions mitigation.

2. focus on technological, economic, environmental and social aspects.
3. train the reasoning and practices on medium to long-term prospective exercises

At the end of the course, students will be able to perform a critical and robust analysis on:
a. the impact of energy options on the problem of climate change from the perspective of 

systems analysis and in the medium to long term;
b. the importance of clean energy production to economic competitiveness, in particular 

within the regulatory framework to promote low-carbon economy;
c. prospect and develop a plan for the success of an economic activity in a neutral carbon 

economy pathway - EVALUATION.

SEMINAR ENERGY & CLIMATE CHANGE
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Challenge: Within the scope of your personal interests, select an economic activity:
Fashion | Communication | Food and Beverage| Industry | Health services | Mobility | 
Other

Assuming your country will be in the midst of a pathway to achieve a carbon neutral 
economy by 2050 (as stated in the Paris Agreement) or earlier, how do you envisage 
the selected activity will picture by 2030?

Team work | Think out of the box | Innovate 
What is the challenge for the activity? Who are the challenge owners? 
What do you envisage the activity must/should deliver in the future?
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Suggestion of script for development:
v firstly, formulate (and detail) the problem as far as you are able;
v characterize the activity at present [for example, production / import technologies| type of 

markets and consumers | competition from other markets? | energy consumption profile | 
indicators of carbon intensity]

v envisage the activity up to 2030 [technological options | product change - green| change of 
consumers | energy consumption profile | indicators of carbon intensity]

v systematize opportunities for the mitigation of the selected activities (identify needs of R & D, 
act on consumption preferences, the product value chain, among others)

v identify and anticipate constraints and barriers to the desired mitigation, and explain how to 
overcome them.

Tips: Start now; try to be objective and quantify what is possible; do not try to be exhaustive (you can not do it 
within just one course); explore examples that already exist in other countries; be creative.
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EVALUATION:
Criteria [points/100], the goal of the exercise is to promote:
1. Your ability to reason about the problem, in a structured and integrated way (for example, 

within the value chain of the activity, including the international dimension if applicable); [25]
2. Consistency and creativity in the scenario design in 2030 taking into account the expectations 

of a 450 ppm scenario (aggressive reduction of GHG emissions); [20]
3. Show knowledge about technological mitigation options, in particular regarding the energy 

component; [20]
4. Demonstrate robustness of analysis and arguments, focusing on aspects of cost effectiveness, 

carbon economics, competitiveness, among others. Demonstrate ability to synthesize 
information and data processing; [20]

5. Quality of presentation document & clear and concise oral presentation [15] 
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How the work will be developed?

o Groups of 3 students (please send me an email with the group members until end of march)
o Coaching session to each group, on the work development (one class dedicated to this, end of 

may)
o Oral presentation: 30 min/group [15 min for oral presentation + 15 min Q&A]
o Deliverable: at the day before the oral presentation at maximum, students will send to me 

the presentation by email. Presentation in pdf format: maximum 10 slides + word document 
with 3 pages at maximum (only if needed for complementary information).

Oral presentation:
7 June 2024, friday, 14:00h, ICS (tbd)
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THANK YOU

Júlia Seixas

In 2020, forest area represented 30.8% of the total land area; between 1990 and 2020, there was a net loss of 
178 million hectares of forest areas (FAO, 2020).


