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Why the transition matters for health and
wellbeing?

Economy

Health Society

Environment

What *IS* energy transition defined as?

The definition of energy transition is a gradual and steady shift of global energy use from
fossil-based sources to a zero-carbon system by 2050, according to the International Renewable
Energy Agency (IRENA). The energy transition is the main tool in a broader strategy adopted by
governments to contain global warming to 1.5°C above pre-industrial levels by mid-century.

The green energy transition is necessary to reduce the energy-related CO2 emissions from
fossil fuels that scientific research confirms are a key factor in climate change, and thereby
mitigate its disruptive impacts.

An energy transition that is grounded in renewables is important because it delivers benefits that
go beyond solving the climate crisis. The transition, according to IRENA, can:

. Create new jobs and economic growth
. Underpin sustainable development
. Improve health by reducing pollution

https://www.irena.org/Energy-Transition/Outlook
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What is an energy transition?

» The energy transition is not a novel concept in the history of humankind.

» Historical evolution:
* From wood — coal — oil — renewables

» Today: purposeful, justice-driven transition
+ World - broader socioeconomic transformations
« Energy Market liberalization
» Climate change

Market-led

Purpose-led

Global primary energy consumplion by source

Primary energy is based on the substitution method and measured in terawatt-hours.

B Table E Chart % Settings

200,000 TWh Other renewables
Modern biofuels
180,000 TWh

Wind

160,000 TWh
Hydropower

140,000 TWh Niiclear
Natural gas
120,000 TWh
100,000 TWh
80,000 TWh
60,000 TWh
40,000 TWh

20,000 TWh

0TwWh

1800 2000 2024

» 1800 @

Data source: Energy Institute - Statistical Review of World Energy (2025); Smil (2017) - Learn more about this data
Note: In the absence of more recent data, traditional biomass is assumed constant since 2015.
QurWorldinData.org/energy | CC BY
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Developed vs Developing Contexts

Encrgy use per capila vs. CO. emissions per capila, 2023

Average energy consumption per capita is measured in kilowatt-hours per person
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How do we measure the efforts for ET?

FIGURE 1 ETI framework

Reguiations and
palitical commitment

Innovation

Finance and
investmant

Infrastructure

Education and
human capital
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BOX 1

Score
reference

Key terms of the ETI methodology

System

performance score

Global and
regional averages

Transition
readiness score

All scores in this report
(from individual indicators
to the overall index) are
based on a 0 to 100 scale,
with 100 being the highest
possible value. Scores
reflect the most recent data
and updates available at the
time of production.

This score reflects how a
country's energy system
was performing in terms
of security, equity and
sustainability, using 23
indicators to give an
overall picture.

This score reflects
countries’ preparedness
to support future energy
needs, using 20 indicators
assessing enabling
factors such as regulation,
infrastructure, capital and
investment environment,
human capital and
innovation capacity.

References to global,
regional or overall scores for
the index or its components
refer to the simple average
of all country scores — not
adjusted for size, gross
domestic product (GDP)

or population unless noted.

FIGURE 2  Global average ETI and sub-index scores, 2016-2025

72—

U ) -

Scare (0-100)

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

64.8

O 0 st e, BV 6C0NOMISS, 16 by

= A A 53 9 Emerging and davaloping Asia
DA ¥ the st checacss, e COMMONAeRh of deperdient Emerging a0 dewsioping Ass,
- natons ke Ndia and China, has shown & 8%

@ 1% M o

@ 2%

uriversal 3006 10 WECHONY 810 FrOQFESS 00
Gecatonation, sty has become 4 chalenge
00810 st Shesgy prCES I et years. 1 The last
Y88, EYDOPEES N boen FRmaskatie 1 SOLCSUN 8hd
FLITIGN Captsl and NYISIUCE S, HOWSVeE, SOCUIY Bnd
friance snd s 8 daciing O 0 118 ey
crieis sna uncensy in energy markets.

Latin Ametica and the Canbbean
Latin Arrwrca ) T Cartiain
gowm,

IOSION ENVIONMEnt DO Experienced
5% B0 9% IBSPACTGlY OV I COSL s,

Sub-Saharan
Su-Sanaran Arica nas winessed remanaLie
enengy tranaition grou of 10% ver the last decade.

ETl scores. Notably.

[ RER. {19

& 1%

@ 6% A aew

@ 5%

exacarnated
Wi exparenced & 0% nCrisss 1) 1 11 yas.

-y

@ Purtentas of gobsl populiton
Ml Percentage of giotal 1otsl enevgy supply

£&) Porcentage of gl CO, emissions

Middie East, North Atrica and Paki
T 2 O e S oy e o e
3 has seen a 7% growth in ET] scores. * OWth, witha 7% increase in ETI scores ver the:

@ 1% M ax
- 2%

o the equiabie dmensicn. Notatly, e regon hes
exparianced the highest gain of SA% i mgulation and

' education and hman capitsl. However, ihe region

den
@85 M7%  prosstmone, u: @ 2% s

e has mmproved by 22% over the decade. 1o = = 10 past e years, sgnfcan progress.
Rr% regpan has seen the n oance @ 3% has been made .

VAN PRETORIA
OF PRETORIA
I YA PRETORIA

Fostering Eflectiva Enargy Transition 15

https://www3.weforum.org/docs/WEF _Fostering_Effective_Energy_Transition_2024.pdf
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Is the Global North — South divide real?

Cumulative CO2 emissions
Cumulative carbon dioxide (CO;) emissions represents the total sum of CO, emissions produced from fossil fuels
and cement since 1750, and is measured in tonnes. This measures CO, emissions from fossil fuels and cement

production only - land use change is not included.
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I
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I I

Source: Our World in Data based on the Global Carbon Project OurWorldinData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY
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Impacts of a energy transition

» Job creation and loss
» Economic growth

Economic
* Regional economic shifts
* Community well-being
Social * Inequality

« Skill development

* Emission reduction
* Resource management

Environmental
* Biodiversity

* Regulatory changes
* Investment Incentives
* International Commitments

Policy

T

12



2025/11/05

Putting the JUST in the ET....

J — Justice (social, economic, and environmental)

U — Universality (access for all, leaving no one
behind)

S — Sustainability (long-term, intergenerational
perspective)

T — Transformation (systemic change, not only
incremental shifts)

13

Access to electricity vs. GDP per capita, 2021
Having access to electricity is defined in international statistics as having an electricity source that can provide

very basic lighting, and charge a phone or power a radio for 4 hours per day. GDP per capita is adjusted for

inflation and differences in the cost of living between countries.
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Data source: Data compiled from multiple sources by World Bank OurWorldInData.org/energy | CC BY

Note: GDP per capita is expressed in international-$* at 2017 prices.
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Access to electricity vs. GDP per capita, 2021

Our World
inData

Having access to electricity is defined in international statistics as having an electricity source that can provide
very basic lighting, and charge a phone or power a radio for 4 hours per day. GDP per capita is adjusted for

inflation and differences in the cost of living between countries.
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Data source: Data compiled from multiple sources by World Bank
Note: GDP per capita is expressed in international-$* at 2017 prices.
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OurWorldInData.org/energy | CC BY
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Europeans unable to keep their homes adequately warm

6.9%

in 2021

9.3%

in 2022

10.6%
in 2023

(source: Eurostat, 2024)

Inability to
keep the
home
adequately
warm

Population
share, 2019*
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10-20%
5-10%
| < 5%
No data

]

* Kosovo®, UK and Iceland data from 2018.

Source: S. Bouzarovski, H. Thomson, and M. Cornelis, “Confronting Energy Poverty in Europe: A Res
4, Jan. 2021, doi: 10.3390/en14040858
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Defining Energy Poverty....within JET

\\ 1/
P
According to Reddy et al. (2000), it is “the Y% ‘l‘V

absence of sufficient choice in THE GLOBAL GOALS
adequate, affordable, reliable, high-quality, safe,

and environmentally benign energy services to

support economic and human development.”

Differences in measuring energy poverty

Example: Netherlands Example: Mozambique

Measuring Energy poverty Measuring Energy poverty
« Affordability of energy  Basic energy services associated with:
* Energetic quality of houses * Modern cooking fuels
* Households’ ability to participate in the energy * Indoor pollution
transition. * Electricity access
» Household appliances ownership

* Results _ . . » Entertainment/education appliances ownership
* Large geographical discrepancies - Telecommunication means
» Low number of households limited (but
potentially can increase) « Results

* Half of the households cannot participate in « Large geographical discrepancies (urban/rural)

the energy transition. - Traditional biomass is the dominant fuel for

cooking purposes

Muider, P., Dalla Longa, F., & Straver, K. (2023). Energy poverty in the Netherlands at the national and local level: A multi-dimensional spatial analysis. Energy Research & Social Science, 96, 102892.
Ugembe, M. A., Brito, M. C., & Inglesi-Lotz, R. (2022). energy poverty in ique: Is energy poverty a purely rural phenomenon?. Energy Nexus, 5, 100039
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Why Study Energy Poverty and Climate Shocks
in South Africa?

South Africa faces both energy poverty and climate
vulnerability.

86.5% electrification rate in 2022 — vyet access #
affordability.

Electricity prices rising; reliability declining.

Climate change (1 temperatures, | rainfall
predictability) intensifies both energy demand and
supply risks.

Objective: To analyse how temperature and rainfall
affect energy poverty dimensions — access and cost
burden.

19
Findings: Climate Change Deepens Energy
Poverty
Higher Mean Eltc(mrity . Er?ergy poverty and climate change
Temperature o (08 [%9) reinforce one another.
* Calls for climate-informed energy
policy.
, Higher * Policies must link affordability,
Higher electricity cost .- .
Precipitation burden resilience, and emissions
(%ogrowtn) reduction.
20
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The Cycle: Climate < Energy < Poverty <
Health

Energy
system
stress

Household Health risks Reduced Lower Climate

vulnerability productivity resilience exposure
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The coal challenge: regional or national?

Total energy supply, South Africa, 2023

Coal and coal products Oil and oil products  Nuclear
2% 0% 1.8%
® Coal and coal products © Oil and oil products
© Natural gas @ Nuclear
@ Hydropower @ Solar, wind and other renewables

® Biofuels and waste

L I i

Source: International Energy Agency. Licence: CC BY 4.0

— Existing @ Thermal power station ® Wind

i Nt yet complets ® Nudlar bower sution @ Gas power sution

-~ - Possible future grid system @  Hydroelectric or pumped storage station @ Interconnection substation
® Town @  Future substation
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Health and environment scorecard ? World Health

South Africa
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https://cdn.who.int/media/docs/default-source/country-profiles/environmental-health/environmental-health-zaf-2025.pdf ?sfvrsn=bb0dc3ef_6&download=true
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Outdoor air pollution death rate
Estimated deaths attributed to outdoor particulate matter
pollution per 100,000 people. Data for 2021.
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Data source: IHME, Global Burden of Disease (2024) CCBY
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Energy justice
is health justice...
And climate justice...

Thank you
Roula Inglesi-Lotz

roula.inglesi-lotz@up.ac.za
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