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Motivation
 The Energy Trilemma:

 Energy security: the effective management of primary energy supply from 
both domestic and external sources, the reliability of energy infrastructure, 
and the ability of participating energy companies to meet current and future 
demand.

 Energy equity: the accessibility and affordability of energy supply across the 
population.

 Environmental sustainability: the achievement of supply and demand-side 
energy efficiencies and the development of renewable and other low-
carbon energy supply.

(Song et al. 2017)
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Motivation
 The context of the energy matrix of Latin American countries is different from that of other 

regions
 It makes no sense to compare rich and poor countries.

 Limitations of the trilemma indicator:
 Final index calculation is assessed as inadequate; reliability questioned (Polana, 2019);
 Countries adjust weights to favor their own interests (Neil Gunningham, 2013; Lian 

Song, 2017);
 Need for variables sensitive to the social context of Latin America (Lazaro, 2024).

The need to adapt the trilemma to the reality of Latin America is identified
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Motivation
 Objetive:

 To calculate the Energy Quadrilema Index according to the OECD (2008) in Latin 
American countries with available data.

 Dimensions:
 Energy Security: Availability, accessibility, reliability and sustainability.
 Energy Equity: Access to affordable and reliable energy.
 Sustainable Environmental Development: Minimizing environmental and climate

damage.
 Social Context (new): Assessment of poverty, income, essential services and social 

protection.
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Data from 2014 To 2020
11 LAC countries

 Principal Component Analysis (PCA): 
Creation of sub-indicators from relevant
variables (Silva et al., 2015).

 Composite indicator: Simple aggregation 
with equal weights for each theme.

1ª Step 2ª Step
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 Build a database with variables that 
measure the 3 dimensions of the trilemma 
proposed by the (World Energy Council -
WEC) as well as the social context 
dimension;

 Standardize with OECD (2008) manual for 
indicators and apply the Kalman filter 
(1960) to estimate missing values ​​in the 
series;

 Obtain Cronbach’s alpha and perform the 
K-M-O test to validate the construct.
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Energy Security PCA
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Energy Equity PCA
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Sustainable development PCA
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Social context PCA
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Dimensional Index
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Dimensional Index
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Final considerations
 The Energy Security sub-indicator reveals that many countries continue to depend heavily 

on the export of oil and derivatives.

 Energy Equity: There is progress in energy access. However, the indicator of access to 
modern energy for cooking reveals disparities between urban and rural areas, indicating 
that a segment of the population lacks access to electricity or doesn’t use it. 

 Social Context: The disparity between rural and urban areas is a significant highlight. The 
Gini index tends to be higher in rural areas. 

15

UNIVERSITY OF BEIRA INTERIOR
Covilhã | Portugal

Benfica and Marques Padua, 
Nov 2024

8th AIEE Energy Symposium on 
Energy Security



LATIN AMERICA ENERGY TRILEMMA: 
PERSPECTIVES ON THE 
ENERGY TRANSITION 

Vitor Benfica and António Cardoso Marques
Presenter contacts: vitor.benfica@ubi.pt

8th AIEE Energy Symposium on Energy Security
Italian Association of Energy Economists - AIEE

Padua

UNIVERSITY OF BEIRA INTERIOR
Covilhã | Portugal

Padua, 
Nov 2024


	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16

