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Energy Poverty
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Share of the population with access to clectricity, 2023 OrVrEnsANe

Access to electricity means having an electricity source that can provide very basic lighting, and charge a phone
or power a radio for 4 hours per day.
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(Children's Charity Australia, 2025)



Problem statement:

In some contexts, providing
electricity access does not
lead to improved human
development outcomes
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Electricity access advances human development...but not always
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ARTICLE INFO ABSTRACT

Keywords: Substantial academic literature establishes that access to electricity positively advances many facets of human
Electricity access development. Nevertheless, there is a not-insignificant minority of findings that deviate from this trend. This
Human development work aims to provide a broad understanding of this relationship across contexts, analysing the circumstances
under which non-positive outcomes occur. The work comprised a systematic literature review which identified
92 academic works inclusive of geography, scale and method of investigation and considers human development

Siustainable Development Goals
Systematic literature review

https://doi.orq/10.1016/j.esd.2025.101770
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Systematic literature review

results

Non-positive / Neutral, 290,

I 25.5%

‘ Positive,
Negative, 729, 64.1%

\ 119, 10.5%

(MacGinley et al., 2025))
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92 studies

1138 findings:

64.1% positive
10.5 % negative
25.5% neutral

A finding is a claim made by the original
author of an effect of electricity on a

human development measure for a given
entity.
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The Energy Services Cascade gt

| Electricity Access Variable | |  Human Development Variable |
: (proposed) : : (proposed) I

Blophysical and societal structures

- Natural resources - The natural structures of L
energy sources, e.g., the amount of solar
radiation, wind, or useful biomass

ocio-technical structures - “Manufactured <

capital, labor, organizational structures.” (Kalt et al.,
2019, p. 49)

- Social - The interaction of social factors to (The useful action ) Services
influence the structure of the energy conversion of electricity as a

chain, e.g., payment systems and pricing result of T aaion
schedules, training programs etc. conversion in the
- Technical - The technical factors affecting the energy supply demanded by ™ lised

energy conversation chain, e.g., the technical L chain. stakehoiders. con:'i:)euati:)sn to

requirements of the generation and distribution / wellbeing resulting| /ingrvidual atitud

systems, different technologies and the S T o,

physical limitations of those systems - capacity, and societal 'r\orrﬁs
\ reliability, hours of supply, outages. P that are manifest in

economic and non=
economic values

Governance
Economy

Cultural perception
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(Kalt et al.’s (2019) Energy Services Cascade, adapted by MacGinley et al. (2025))



Systematic literature
review results

Biophysical and societal structures

409 non-positive findings

Natural resources
Technical structures

Structures barriers: Social structures

affordability, equitable service, —_ .

reliability, fuel choice and continued oy s |
. - Matural resources | f 6 Barmiars Services
use of traditional fuels 36 - Technical structures | lk J
J

24 - Social structures 3 Nem—m——— )
Functions barriers:
- Governance
Ability to access (purchase or replace) Economy
appliances / equipment Cultural perception {,.:1_8;;: |
N /

Values barriers:

Traditional income generation
methods, changing values

291 ‘unmapped’ findings

Framework adapted from Kalt et al.’s (2019) Energy Services Cascade
(MacGinley et al., 2025))
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Systematic literature review

Conclusions The proportion of non-positive findings (35.9%) is significant.

Poor quality and quantity of electricity supply, and unaffordability
prevent use of electricity to advance development outcomes in
some cases

Societal and individual values play a fundamental role in effective
electrification programs

Further research is required to determine why non-positive
outcomes occur

(MacGinley et al., 2025))
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Electricity access to human
wellbeing, the benefits and
barriers: the case of a
community In Timor-Leste




Timor-Leste

Timor-Leste's complex history:

. Portuguese colony: 1600s-1975

. Brief independence: 1975

. Indonesian annexation: 1975-1999
. Independence: 2002

100% electrification (World Bank, 2024)

Most, but not all, communities alongside
main grid

80% work in agriculture, mostly
subsistence, subject to climate change

Very high levels of 'food insecurity’

(Heynen et al., 2024)
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Activity — applied example
of the ESC for a rural
community in Timor-Leste




( Structures )

("« How do you access energy?
« What types of energy do you
use?
« Where does your energy come
from?
« How doe the energy get to you?
L (Energy transfers)

S
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( Energy Services Cascade )

( Devices )

(" What devices )
(appliances or
equipment) do you
use that are
powered by energy?
(Energy

transformations
. ) J

(Kalt et al.’s (2019) Energy Services Cascade, adapted for teaching)

( Services )

How do you use -
energy? ( Benefits )

What d
atdoyou use How do these
energy for? ( Values )

energy uses

i ?
benefit you* Why is this
important for you?

17
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. O Bl
Activity
* Apply the Energy Services Cascade Framework to analyse the energy uses in the
rural Timorese communitv

( Energy Services Cascade )

In groups:

* Discuss what you ( Structures )

observed in the video » How do you access energy? |
_ « What types of energy do you ( Devices )
in terms of the 5 use? — .

« Where d at devices
elements of the ESC. oy GO YeHTeneray come (eppiiancesor | ( Services )

+ How doe the energy get to you? equipment) do you How do you use

» Use the butchers paper  (_ (Energy transfers) ) oottt ol | onewye | (Benefits )
and Post-it notes to (Energy Whatdo you usel - R do these
L transformations) ) energy for? energy uses ( Values )

map out your benefit you? YRe——
ObservatIOnS Of energy Emportant for ynu’a

use for the Timorese
community

19
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Timor-Leste: Electricity access rates (2001-2021) Timor-Leste: Human Development Index
(2001-2021)
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( Structures )
3

("« The natural structures of
energy sources (e.g. abundance
of solar radiation, firewood)

« Technical and social
structures relating to energy
generation, supply and
distribution (e.g., coal-fired
power station, transmission
lines, petrol station, payment
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Energy Services Cascade -
Element descriptions

( Devices )

"FThe conversion -:}fq\'q
energy into a useful
action

(energy

" systems, customer supports)

\ transformations)

(Kalt et al.’s (2019) Energy Services Cascade, adapted for teaching)

( Services )
The service
( Benefits )

demanded by a
persen How the service
contributes to ( Values )
wellbeing for
people

(The things that are)
important to
individuals and life
in society that can
have economic
and non-economic

value. )
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What is energy?




B
Energy

 The ability to do something, make something move, heat something up, make
something change

Energy generation

 Produced energy

« How we capture energy from natural
sources like fossil fuels, sun or wind.

- Different energy generation technologies

Energy supply

« How energy is transferred

« How energy gets from a generation source to you

26



How do you use
energy”
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Energy Services

 Energy itself does not do anything for us
* Itis how we can use energy to create benefit for how we live that is important

 The services provided by energy, rather than produced energy or energy supply,
that people demand and that generate well-being

« Services:
« E.g., Lighting, Cooking, Refrigeration, Entertainment, Transport, Thermal comfort

28
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