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A B S T R A C T   

A 1.5 ◦C world relies on the development of modern renewable energy sources in Latin America and the 
Caribbean. Whilst existing research offers insights into national case studies, our study responds to a lack of 
region-wide analysis. To identify the relative level of national commitment to a just transition in the region, this 
study collects, analyses, and visualizes global data from eight different sources. It uses a ranking method to 
analyse relative performance. To find where policy improvement is most urgently needed, trends are extrapo-
lated on fossil fuel dependency, subsidies, and carbon dioxide emissions, as well as renewable energy production 
and international finance, through the lens of distributional, procedural, and restorative justice. We call for a new 
approach to international clean energy finance which promotes greater procedural justice whilst ensuring that 
green energy deployment leads to higher levels of meaningful employment.   

1. Introduction 

Fossil fuel energy consumption and production is on the rise in the 
Latin America and the Caribbean (LAC) region (IEA. Central and South 
America, 2021). The most recent Conference of Parties meetings in 
Glasgow in 2021 and Sharm El Sheikh in 2022 laid bare the complexities 
involved in transitioning economies to be low carbon. LAC nations, like 
many others around the world, signed up to the headline pledge in COP 
26 at Glasgow to reduce the use of coal and fossil fuel subsidies, albeit 
less ambitiously than expected. LAC nations focused on reducing carbon 
emissions by tackling deforestation and engaging in more sustainable 
land use (Nemitz, 2021). Further pledges at COP26 addressed global 
methane reductions, but little progress was made in securing the inter-
national financing of the fossil fuel reduction - a stark conclusion. This 
region has the second most ‘unextractable reserves’ in a 1.5 ◦C world 
(Welsby et al., 2021a, 2021b; Solano-Rodríguez et al., 2021), after the 
Middle East; meaning that its fossil fuel reserves must remain in the 
ground to achieve a liveable world. 

Developing alternative renewable energy sources is necessary to 
ensure that future extractable reserves of fossil fuels are surplus to re-
quirements (Tudela, 2020). At first glance, the region is well-placed as 

one of the global leaders in renewable energy, but its heavy reliance on 
hydropower makes it vulnerable to climate change. Modelling suggests 
that rising temperatures, extreme weather events and changing rainfall 
patterns will greatly affect hydropower generation, with predictions of 
an 8% decrease in rainfall compared to the baseline level of 1970–2000 
(IEA, 2021a). Urgent investment in modern renewables such as solar and 
wind energy would allow the region to develop an energy system that is 
more resilient to climate events as well as ensuring that a future return to 
fossil fuels does not happen. Our study firstly contributes to this policy 
urgency through assessing where in the LAC region we find positive and 
negative national performance on a just energy transition. 

The energy transition is more than tackling technical problems, en-
gineering limitations, or environmental change (Bainton et al., 2021). 
Our analysis, secondly, explores national performance in the LAC region 
on key global indicators of social justice. As stated recently by the United 
Nations Economic Commission for Latin America and the Caribbean, 
improving social and economic inequalities of the energy transition is a 
necessary component for a sustainable transition (Just transition, 2021). 
Francesco La Camera, Director General of the International Renewable 
Energy Agency (IRENA), comments, 
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“While the (LAC) region is diverse, all countries within it seek to 
benefit from higher shares of renewables, from enhanced energy 
security and lower system costs to widespread job creation, 
improved health and economic growth. The decisions made by pol-
icymakers today must seek to build a future of stability and pros-
perity, rather than prolong the unsustainable systems of the past.” 
(IRENA. OLADE, 2021) 

We investigate this national diversity through our overall aim to 
identify the frontrunners in delivering a just energy transition in 
the LAC region throughout the past decade (2010–2020) to inform 
where improvements and financing are best targeted. We follow the 
definition of ‘frontrunners’ as set out by Gilson (2021) as “leaders in the 
collective pursuit of collective goals”, in her reflections on the relative 
leadership of Japan on international climate actions. Her work un-
derlines that ‘frontrunners’ are critical for the overall attainment of 
collective goals such as climate actions. We apply this term in relation to 
our study on just energy transition. Our study aims to identify the 
relative leadership of the nations of the LAC region. We move on to 
consider firstly how we define a just energy transition, before then 
setting out our approach to operationalizing the key concepts of distri-
butional, procedural, and restorative justice for empirical research. 

2. Literature review: identifying national commitments to just 
transition 

Just transition is defined in this paper as transitioning away from 
fossil fuels in a manner that simultaneously alleviates past social in-
equalities and promotes a more just future. There is a plethora of 
research in this area that presents local (Delina, 2022; Obeng-Odoom, 
2021; McCauley and Planning, 2021; Kuriyama and Abe, 2021) or single 
national case study examples (Weber and Cabras, 2021; Barnes, 2022; 
Lima, 2022) of how just transition may be achieved. This varies from 
technical insights into how energy can be used to transform society 
(Malik and Bertram, 2022; Williams and Doyon, 2020), to more socio-
logical investigations into how promoting social justice can lead to 
better energy futures (Murphy et al., 2022; Cha and Pastor, 2022). A gap 
that remains is to better understand the level to which a country is 
committed to just transition. Considering the breadth of potential issues 
involved, both in terms of social inequality and technical energy speci-
fications, a conceptual framework is selected to focus on which justice 
and energy issues are most relevant for the study region - in this case, 
Latin America and the Caribbean. We follow the systematic theoretical 
framework detailed in McCauley and Heffron (2018) who argue for 
empirical analyses into the distributional, procedural, and restorative 
dimensions of just energy transitions. 

Identifying national commitment to just transition means that we 
need to explore the nuances of both justice and energy in the LAC region. 
We build on emerging just transition work in the LAC region (Jakob 
et al., 2019; Saget et al., 2020). Given the historical injustices that have 
rendered indigenous peoples (Saget et al., 2020; Droubi et al., 2022a) 
-who account for approximately 7% of the population of the LAC region - 
invisible in the decision-making respecting energy projects by which 
they are negatively affected, we bring insight from global measures of 
adherence to the rule of law in protecting the rights of indigenous and 
other vulnerable communities (Droubi and Heffron, 2020; Heffron, 
2020a; Droubi et al., 2022b), to inform our analysis into these three 
dimensions. To get a sense of just transition in LAC, we cover the key 
debates that emerge from literature on justice and energy transition in 
the LAC region to then generate research questions. 

The energy transition from fossil fuels to modern renewable energy 
has a differential impact geographically across the region (Román-Col-
lado and Morales-Carrión, 2018; Gaylord, 2020), especially after the 
onset of Covid-19 (Del Guayo Castiella and Marmolejo Cervantes, 2021). 
Changes in patterns of distributional inequality in the technical access to 
and production of electricity, heating, or transport fuel have social 

consequences. Current areas of energy poverty may intensify (Groh, 
2014; Pérez-Fargallo et al., 2018). Pereira et al. (2010) argue, for 
example, that the rural electrification process in Brazil as central to 
energy poverty alleviation is dependent upon centralized fossil fuel 
systems. Beyond income and poverty connections with energy, Serra-
no-Medrano et al. (2018) finds that household fossil fuel use in Mexico is 
correlated with serious negative health outcomes. Improving health 
outcomes is an objective of just transition (Saget et al., 2020). Increasing 
levels of environmental education in Colombia is proven to lead to 
awareness of the harms associated with increased fossil fuel use (Edsand 
and Broich, 2020). Gender inequality in the region is present in all three 
areas of income, health and education challenges (Fernández-Baldor 
et al., 2015; Mohr, 2021; Shastry and Morse, 2021). In addition, 
renewable energy projects have negatively affected indigenous peoples 
in Panama (e.g., Barro Blanco hydropower project) and Honduras (e.g., 
Agua Zarca Dam) (UN Special Rapporteur on the rights of indigenous 
peoples, 2017), This leads us to our first research question on rec-
ognising who are the frontrunner nations (i.e. those that are taking 
a lead) in LAC on distributional justice? 

Procedural justice is a second dimension of just energy transitions 
research (Heffron, 2020b; Field, 2021). Inspired by recent work on LAC 
and just transition (Saget et al., 2020), we define procedural justice as 
ensuring that all those affected by the transition of decarbonisation are 
meaningful included in all forms of decision-making. Procedural justice 
is dependent on the level of adherence to the rule of law (World Justice 
Project, 2022). This already allows us to make a fundamental distinction 
when dealing with Latin America. For example, Mercosur has suspended 
Venezuela over trade and human rights violations (BBC, 2016). Fossil 
fuel projects are historically questionable in terms of compliance with 
the rule of law, notably in what concerns environmental law and human 
rights (Heffron, 2021). For instance, the strength and efficacy of the 
regulations of environmental impact assessment vary across the region 
(Hochstetler, 2018). On the other, respect of human rights has been 
historically weak and, with the pandemic, has become weaker (Amnesty 
International, 2021). Notably women’s, indigenous, community or 
stakeholder participation in key decisions in the LAC region has not been 
effective. Again, in respect to indigenous and some other vulnerable 
communities, this is due to historical injustices that render them invis-
ible (e.g., in censuses) to decisionmakers and in decision making pro-
cesses that affect their lives (The World Bank, 2015), as the plight of the 
Kichwa people in Saraiaku, Ecuador shows (Heffron, 2021). Research 
points to the existence of social and institutional discrimination, to the 
absence of meaningful engagement with communities, especially on the 
core issue of how to collectively reduce CO2 emissions in a way that does 
not burden individuals (Heffron et al., 2021; Martinez and Komendan-
tova, 2020; Velasco-Herrejón et al., 2022). Environmental law, human 
rights, and more generally strong adherence to the rule of law, is of 
crucial importance in energy policy in LAC. Public and private officials 
have been found to be untrustworthy or corrupt in making energy de-
cisions (Lyall, 2018; Lino et al., 2021; Saad-Filho and Boffo, 2021). 
Gender representation in decision-making is also lacking (Weber and 
Cabras, 2021). McKinney and Fulkerson (McKinney and Fulkerson GM. 
Gender Equality Climate Justice, 2015) demonstrate through a 
cross-national comparison that gender inclusive decision-making 
structures and processes deliver more just outcomes. More directly on 
the energy transition for LAC, two procedural justice imperatives are the 
decrease in fossil fuel subsidies (Scobie, 2017; Chepeliev and van der 
Mensbrugghe, 2020; Labeaga et al., 2021) and the need to secure in-
ternational finance for clean energy in the region (Pickering et al., 2015; 
Perry, 2020). Our second research question is which nation is 
leading on procedural justice in LAC? 

Restorative justice is a third principle of just energy transitions raised 
by McCauley and Heffron (2018) as referring also to the employment 
impacts of moving away from fossil fuel use towards renewable energy. 
We also acknowledge here the wider objective of just transition in 
tackling other costs of the transition beyond employment such as the 
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impacts of carbon taxes, energy subsidies etc. (Vogt-Schilb et al., 2019). 
This evolves from its historical roots in the trade union movement (ILO, 
2016; Thomas, 2021) and more recently the adoption of a ‘jobs first’ 
approach by international institutions (WB, 2021a) on just transition. 
Work in this area focuses on exploring the potential of renewable in-
dustries to offer meaningful and rewarding employment (Sulich and 
Sołoducho-Pelc, 2021). Nasirov et al. (2021), for example, reveal the 
benefits of renewable energy expansion on employment in Chile. Die-
zmartinez (2021) argues in the case of Mexico that employment benefits 
rely on a more systematic approach to investing in energy storage. Other 
work in the LAC region has focused on the need to help develop formal 
and informal unionization for the sector (Riethof, 2005; Fox-Hodess, 
2019), more long term work structures (Jackman et al., 2019), and 
better pay (Just transition, 2021). A critical question for LAC is how to 
stimulate job creation in the modern renewable sector (e.g. wind, solar, 
tidal) rather than the climate-sensitive traditional hydropower sector 
(IEA, 2021a; Simas and Pacca, 2014; Sánchez and Leadem, 2018). The 
third research question is who are the best performers on restor-
ative justice in LAC? 

3. Methods 

We use a ranked percentile comparison of the 33 nations of Latin 
America and the Caribbean. Rank percentile is a way of scoring the in-
dividual nations to ascertain who the frontrunners are in each compo-
nent of the theoretical framework that we refer to as the DeePeR 
method. This refers to an energy equity evaluation of Distributional, 
Procedural and Restorative justice. Our study is a quantitative analysis 
of these emerging themes from the associated literature covered above. 
In line with FAIR data principles (ILO, 2016), we offer a global 
perspective by using open access global data on the national perfor-
mance of LAC nations. We focus on the previous decade of 2010–2020. A 
detailed list of indicators used in this study can be found in Appendix 1 
(Table A1). We detail below our approach to data collection and anal-
ysis. This includes reflection on the key calculations to quantify the 
equity and energy components of our distributional, procedural, and 
restorative justice questions. 

3.1. Data completeness, timeframe, and sources 

We selected Latin America and the Caribbean as the core focus of our 
research for three reasons. Firstly, there is little existing research that 
outlines both the energy transition and justice dimensions of this region. 
Secondly, this region is notable for its dependency on hydropower. The 
third reason centres around the geographical combination of shared 
cultures and diverse histories in terms of energy policy making and 
adherence to fundamental equity measures such as human rights in 
project development. 

We identified the previous decade (2010–2020) as the timeframe for 
our analysis. Data availability is a critical factor in deciding on what is 
possible for analysing the region, and data was available for this period. 
The onset of the pandemic in 2020 also represents a potential shift in 
trajectories that is outside the scope of our research: 2020 onwards is not 
well represented by existing global data. We focus instead on the in-
sights provided by aggregated observations across the pre-pandemic 
period, indicating where trends in national performance may endure. 
Complete datasets were selected to ensure comparability across the 
region. 

The third aspect to raise regarding data collection is the sources used 
throughout our analysis. We began with the principle that the data used 
should be open access in line with FAIR data initiatives. We therefore did 
not include commercially sensitive data or data behind pay walls. To 
provide the highest level of sophistication, we combined existing data-
sets rather than relying on one source. We started with the most reliable 
international data source in energy, namely the International Energy 
Agency (IEA, 2021b), to establish a core dataset on energy sources for 

the region. We followed this with World Bank (WB, 2021b; WB, 2021c; 
WB, 2021d) data where we selected indicators that best relate to the 
research questions as raised through the DeePeR method. At this point, 
we also excluded incomplete (either missing or outdated e.g., only 
running up to 2015) indicators in terms of data as well as countries 
where we could not find sufficiently complete data. 

We cleaned and processed raw data using R. We then merged this 
data into a single file around the location name and year. This permitted 
us to make initial observations on the connection between energy and 
equity core indicators. In following the DeePeR method raised above we 
then incorporated data from a broad range of sources (Fariss, 2019; HBS, 
2021; ICOS, 2020; ILOSTAT, 2020; IRENA, 2020; UNDP, 2021; 
UNSTATS, 2021), using the same standards of maximum data 
completeness and open access. A detailed breakdown of each source is 
outlined in Appendix 1 (Table A1). 

3.2. Visualisation and percentile rank analysis 

We used a rank percentile method to simultaneously create custom 
indicators and rank individual countries’ performance. The main reason 
for this decision was that it allowed us to effectively score the perfor-
mances of individual countries. It is especially useful when comparing 
natural science energy related data with social inequality data where 
units of measurements differ. On a practical level, energy units and so-
cial measures such as units of currency or population related data makes 
any crosscutting analysis more difficult. This approach is referred to as a 
rank order-based method in the literature (Kraipornsak, 2018). It is used 
predominantly in survey-based research where those surveyed rank in 
order their preferences based upon the questions posed (Maruichi and 
Abe, 2019). We considered taking a different approach outlined by 
Acharya and Porwal (2020) in developing a meta-index or building upon 
existing indices. This would have however restricted our ability to 
analyse in depth across nations. The rank percentile approach offered a 
solution. It does mean that we are less able to conclude on a policy or 
region-wide basis in a way that an index would. 

To undertake the rank percentile analysis, we pulled together our 
multiple sources and indicators as outlined above into one document for 
analysis. We then calculated the rank order of each country, or more 
precisely the percentile rank, in relation to each indicator selected based 
on the DeePeR method. The rank percentile formula is expressed as the 
following:  

R = p/100 (n+ 1) 

Where R = rank percentile, p = percentile, n = sample size. This allowed 
us to generate observations in the data. To visualise these observations, 
we used data visualisation software (e.g., data wrapper) to generate 
easily understandable graphics, each with a brief descriptor of the vis-
ualisation. We do not assess the statistical significance of our results as 
the focus here is on the comparability across scores or the performances 
of individual countries in the LAC region. We do not claim statistical 
significance of our observations. 

3.3. The DeePeR method: key measurements and calculations 

The DeePeR method is operationalized in our paper through a rank 
percentile analysis of each energy and equity indicator for Distribu-
tional, Procedural and Restorative justice. We do this through calcula-
tions that are set out in Appendix 2. We briefly introduce in text the key 
measurements that underpin these calculations, the source for each 
measurement can be found in Appendix 1 (Table A1). 

3.3.1. Distributional justice and fossil fuel energy dependency 
Distributional inequality is the rank percentile of (i) the coefficient 

for human inequality (including health, education, and income 
inequality) and (ii) the gender inequality index. We examine this 
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through a custom equity indicator, distributional inequality. The energy 
indicator in this section is fossil fuel energy dependency, an aggregation of 
measures obtained from IEA relating to coal, oil, and gas dependency. 

3.3.2. Procedural justice and fossil fuel CO2 emissions 
Here we examine a custom equity indicator which includes the key 

components of procedural justice. Procedural justice is a rank percentile 
of five components: (i) control of corruption, (ii) human rights, (iii) fe-
male representation at ministerial level, (vi) voice and accountability, 
and (v) rule of law. We then compared these procedural justice rankings 
with rank percentiles of national CO2 emissions from fossil fuels, fossil 
fuel subsidies and international finance on clean energy received, all 
three scaled according to national population. 

3.3.3. Restorative justice and renewable energy 
We develop a custom fair jobs indicator as a rank percentile of ‘labour 

share of GDP, comprising wages and social protection’. This ‘fair jobs’ 
score is compared with their rank percentile of renewable jobs per capita. 
We then investigate the performances of individual nations on both 
modern (solar, wind and tidal) and the traditional hydropower renew-
able energy sources. This allows us to explore which country is the 
frontrunner in modern renewable energy deployment. 

4. Analysis 

Here we present data combined from multiple international organi-
sations, selected to investigate national diversity in energy and equity 
aspects of the three tenets of the just transition. In this analysis, we 
typically use a ranking approach, rather than raw measurements, allo-
cating a rank percentile score to each state to quantify their performance 
on each aspect of distributive, procedural and restorative justice. Where 
raw numbers are used instead of rank percentile, this is indicated. 

4.1. Distributional justice: fossil fuel dependency and distributional 
inequality 

We structured our analysis of distributional justice on the assump-
tion that states with a low dependency of fossil fuels will be more likely 
to commit to a transition to renewable energy sources (Bianco et al., 
2019; Pianta and Lucchese, 2020). Fig. 1 maps the spatial trends in fossil 
fuel dependency and distributional inequality across Latin America and 
the Caribbean. 

In Fig. 1 we show that Argentina, Chile, Trinidad and Tobago, and 

Mexico have high fossil fuel dependency and low distributional 
inequality. Conversely, Haiti, Suriname, Nicaragua, and Guatemala 
have low fossil fuel dependency and high distributional inequality. 
Several states do not exhibit an inverse relationship between these two 
indicators, however. Brazil and Colombia are highly fossil fuel depen-
dent while having high levels of distributional inequality. The most 
favourable situation, from a distributional perspective, seems to be 
exemplified by Uruguay, Costa Rica, and Jamaica, where low fossil fuel 
dependency coexists with low distributional inequality. 

Our first research question is where are the frontrunner nations in 
LAC on distributional justice?’ The global data selected for this analysis 
shows that Uruguay, Costa Rica, and Jamaica are the frontrunners in 
distributional justice in Latin America and the Caribbean. Low de-
pendency on fossil fuels bodes well for a just transition to renewable 
energy sources, while low distributional inequality indicates compara-
tively low levels of injustice with regards health, education, income, and 
gender equality. At the other end of the spectrum, we find Brazil, 
Colombia, and Venezuela to perform poorly on both these indicators of 
distributional justice. 

4.2. Procedural justice, CO2 fossil fuel emissions, international finance on 
clean energy, and fossil fuel subsidies 

Procedural justice is required for a just transition from fossil fuels to 
renewable energy sources (Schnaudt et al., 2021). In this section, we 
rank Latin American and Caribbean states firstly by their performance in 
procedural justice alongside national CO2 emissions from fossil fuels 
(Fig. 2). We then investigate the relationship between international 
finance on clean energy and national fossil fuel subsidies (Fig. 3). 

In Fig. 2, we plot a composite procedural justice indicator against 
fossil fuel CO2 emissions for 30 states for which complete data was 
available. In this plot we can see an observable trend that most Latin 
American and Caribbean states with high procedural justice typically 
have correspondingly high fossil fuel CO2 emissions. Chile and Barbados 
score highly for procedural justice and are among the highest fossil fuel 
CO2 emitters, while a collection of Central American states (Guatemala, 
Honduras, Nicaragua, and El Salvador), along with Haiti and Paraguay, 
have the lowest emissions and also have some of the lowest procedural 
justice scores. Several states are clear exceptions, however. Costa Rica 
and Uruguay are in the top three states for procedural justice, yet have 
lower than average fossil fuel CO2 emissions, while Venezuela is an 
outlier with both poor procedural justice and high CO2 emissions. 

SDG target 7a aims to “enhance international cooperation to 

Fig. 1. Fossil fuel energy dependency and distri-
butional inequality in Latin America and the 
Caribbean (average 2011–2020, rank percentile): 
ORANGE indicates the HIGHEST fossil fuel de-
pendency and BLUE the LOWEST. Fossil fuel de-
pendency is a composite of coal, gas, oil, and oil 
shale/sands dependency data sourced from IEA 2021. 
Rank percentile data are listed in Appendix 3 
(Table A2). (For interpretation of the references to 
colour in this figure legend, the reader is referred to 
the Web version of this article.)   

D. McCauley et al.                                                                                                                                                                                                                              



Environmental and Sustainability Indicators 17 (2023) 100225

5

facilitate access to clean energy research and technology, including 
renewable energy, energy efficiency and advanced and cleaner fossil 
fuel technology, and promote investment in energy infrastructure and 
clean energy technology” (UNSTATS, 2021). We aimed to investigate 
whether the allocation of international finance on clean energy (using 
SDG indicator 7a1) was influenced by the extent to which developing 
nations subsidise fossil fuels (SDG indicator 12c1). 

Fig. 3 shows the scale of international finance flows to Latin Amer-
ican and Caribbean states in support of clean energy research and 
development and renewable energy production, compared with the 
degree to which those states subsidise fossil fuels. Data for both these 
two indicators was available for 23 of the Latin American and Caribbean 
states. It can be seen from Fig. 3 that there is little relationship between 
the allocation of international funds to support clean energy, and the 
subsidisation of fossil fuels within the recipient state. 

In Fig. 2 we showed that, in Latin America and the Caribbean, states 
with high procedural justice scores tend to have higher fossil fuel CO2 
emissions (with several notable exceptions). States receiving the most 
international finance to support the development of clean energy also 
tend to be those achieving a higher procedural justice score (e.g., 
Dominica, Grenada, Antigua and Barbuda, Barbados). The majority of 
the states receiving the least international finance have a procedural 
justice rank percentile of less than 0.5. However, there are exceptions to 

this trend. Chile has the highest procedural justice score of the 23 states 
yet has an international finance rank percentile of 0.364. The Bahamas, 
Colombia, Brazil, and Mexico are also outliers. 

Similarly, we find that states with low procedural justice scores tend 
to subsidise fossil fuels more heavily, Venezuela being the primary 
example of this. Ecuador, Nicaragua, the Dominican Republic, and Haiti 
also heavily subsidise fossil fuels, while scoring poorly for procedural 
justice. Again, there are exceptions, namely Brazil, Paraguay, and 
Guatemala. It should be stressed that this analysis seeks to visualise 
broad trends, not to make statistically significant observations on cor-
relations between indicators. 

In response to our second research question which nation is leading 
on procedural justice in LAC? we find that Costa Rica and Uruguay are 
high-performing outliers, in that they combine high procedural justice 
with comparatively low fossil fuel CO2 emissions. Venezuela, in 
contrast, has the poorest performance on both these indicators by a wide 
margin. With regards the financial aspects of the procedural just energy 
transition, data is unavailable for Costa Rica and Uruguay, but we find 
that Venezuela is a heavy subsidiser of fossil fuels and receives 
comparatively little international finance to support the development of 
clean energy. 

4.3. Restorative justice and renewable energy 

In this section we investigate the commitment of Latin American and 
Caribbean states to fair employment and renewables, to reflect the 
importance of employment in the achievement of a just transition 
(Hoicka et al., 2021; Sulich and Zema, 2018). 

In Fig. 4, we plot renewable jobs per capita (as a rank percentile) 
against ‘fair jobs’, defined as labour share of gross domestic product in 
the form of wages and social protection (also as a rank percentile). A 
third indicator, the percentage of total energy consumption derived 
from renewable sources, is represented as a colour gradient. Only states 
with complete data were plotted: in this case, 16 states. Because our 
analysis depends on open access global data from international in-
stitutions, we find that some measures do not offer full coverage of the 
entire region of interest. On this occasion, data was not available for 
Bolivia, Cuba, Guatemala, Haiti, Honduras, Jamaica, Suriname or Tri-
nidad and Tobago. However, Fig. 4 gives an overview of most of the 
geographical area of Latin America and the Caribbean. Taking all three 
indicators into account, Brazil performs best in terms of restorative 
justice, scoring very highly for both fair and renewable jobs, and 
reporting 45.1% of its total energy consumed to be from renewable 
sources. Chile has a higher job fairness score but fewer renewable jobs 
per capita and less of its energy coming from renewable sources 
(29.5%). While Nicaragua has fewer renewable jobs per capita than 
Chile or Brazil, 53.1% of its consumed energy is renewable. Paraguay 
has the highest proportion of renewable energy consumption overall 
(65.0%). At the other end of the spectrum, Panama, El Salvador and 
Venezuela score poorly for both fair and renewable jobs. Uruguay and 
Costa Rica, named as frontrunners in sections 3.1 and 3.2, each score 
quite highly in one of the fair and renewable jobs indicators (but not 
both), and are in the top third for renewable consumption. 

According to UN metadata for SDG indicator 7.2.1, renewable 
sources “includes consumption of energy derived from hydro, wind, 
solar [PV and thermal], solid biofuels [including fuelwood, animal 
waste, vegetable waste, black liquor, bagasse and charcoal], liquid 
biofuels [including biogasoline, biodiesels and other liquid biofuels], 
biogas, geothermal, marine and renewable waste [including energy 
from renewable municipal waste]”. Consequently, we sought to take a 
more detailed look at the specific types of renewable energy sources 
used in Latin America and the Caribbean, specifically the use of solar, 
wind and tidal (‘modern’ renewables) versus hydroelectricity. 

From Fig. 4, we saw that Paraguay was the frontrunner in renewable 
energy consumption, since 65% of its total final energy consumption 
comes from renewable sources, the highest in Latin America and the 

Fig. 2. Fossil fuel CO2 emissions and procedural justice in Latin America 
and the Caribbean (average 2011–2020, rank percentile): CO2 emissions 
from coal, oil and gas are represented as a rank percentile of the LOWEST 
emitters (data from ICOS, 2020). Procedural Justice, represented as a rank 
percentile, is a composite of (i) control of corruption, (ii) Voice and Account-
ability Estimate (data from WB2021c), (iii) percentage of women in ministerial 
roles, (iv) Rule of Law Estimate and (v) Human Rights Score (data from Fariss, 
2019). Rank percentile data are listed in Appendix 3 (Table A3). 
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Caribbean (states with available data). Indeed, Fig. 5 shows that 
Paraguay is by far the highest producer of hydroelectric power in the 
region – but this needs to be properly understood: Paraguay is 
contractually bound to sell most of the production (Itaipu and Yacyreta) 
to Brazil and Argentina (Pappis et al., 2021). The data shows that 
Paraguay produces zero solar, wind or tidal energy. 

Uruguay and Costa Rica, while not being obvious frontrunners in 
terms of fair or renewable jobs or the proportion of renewable energy 
consumed, are clear leaders in the generation of modern renewable 
energy. Chile and Brazil, frontrunners in both fair and renewable jobs, 
are also leaders in modern renewable generation. 

Typically, the higher the hydroelectric and modern renewable 
output, the higher the percentage of consumed energy is from renewable 
sources. However, there are two notable exceptions to this trend. While 
Venezuela is the second largest producer of hydroelectric power, only 
14.6% of its total energy consumption comes from renewable sources. 
Conversely, Nicaragua has one of the smallest renewable energy outputs 
(in terms of hydroelectric plus modern) but 53.1% of its total energy 
consumption is derived from renewables. 

To reflect on our third research question, who are the best per-
formers on restorative justice in Latin America and the Caribbean? we 
can conclude that Uruguay, Costa Rica, Brazil, and Chile are the front-
runners in fair and renewable jobs, and in modern renewable genera-
tion. Paraguay generates comparatively huge amounts of renewable 
energy in the form of hydroelectric power and has the highest propor-
tion of renewable energy consumption. Nicaragua relies heavily on re-
newables, but it is likely that this supply comes from renewable sources 
other than solar, wind, tidal or hydroelectric. Venezuela, ranking poorly 
for fair and renewable jobs, is a large producer of hydroelectricity but 
renewables supply a small proportion of their total energy consumption. 

5. Policy implications for financing a just energy transition 

Our DeePeR quantitative analysis of global data on countries’ per-
formances over the period 2010–2020 permits us to highlight key issues 
in the connection between just energy transition performance and the 
financing of the societal transition to a low-carbon economy where the 
just energy transition is at the core of that societal transition. Brookings, 
a US non-profit policy organization, argues that finding ways to increase 
international clean energy finance is a matter of urgency to combat 
Chinese-based international fossil fuel investments (Liu and Urpelainen, 
2021). And yet, much of the existing research continues to ignore the 
potential of social justice in financing the energy transition (Aleluia 
et al., 2022; Polzin and Sanders, 2020; Geddes et al., 2018). We build 
here on emerging research which raises the argument that justice should 
play a central role in the future of energy financing (Cai et al., 2021; 
Setyowati, 2021). Currently, policies in the LAC region are falling short 
of realising that financing the energy transition is more sustainable if it 
proactively improves social justice. We outline the policy implications of 
considering justice in financing the transition before moving onto the 
next section where we consider the theoretical implications. 

5.1. Distribute international clean energy finance based on national 
commitment to social justice 

Just as the UN COP26 conference reflected on the countries’ per-
formance over the period 2015–2020, this research focuses on a longer 
period of 2010–2020, but captures the similar need to assess perfor-
mance over time. Economics literature highlights a growing societal 
inequality (Piketty, 2014; Heffron et al., 2018) and this article builds on 
the need to capture such inequality in the energy sector, an aspect which 
is often overlooked in international policy documents. Our results (see 
Section 3) reveal key links between the allocation of finance and just 
energy transition performance. In essence, misguided allocation of 

Fig. 3. Fossil fuel subsidies vs international finance on clean energy (average 2011–2020, per GDP, rank percentile): Box SIZE indicates the scale of in-
ternational finance on clean energy received by each state in proportion to gross domestic product (data from SDG 7a1 (UNSTATS, 2021)). Box COLOUR indicates the 
scale of fossil fuel subsidies per GDP, with ORANGE representing the largest amount of subsidies and BLUE the SMALLEST amount (data from SDG 12c1 (UNSTATS, 
2021)). Data was unavailable for Costa Rica, Cuba, Honduras, Jamaica, Peru, Trinidad and Tobago and Uruguay. Rank percentile data are listed in Appendix 3 (Table A3). 
(For interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.) 
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finance by both public and private entities is leading to a lack of clean 
energy investment and consequently to unjust energy outcomes. We can 
concur that clear energy policy failure is happening in some LAC 

countries as energy policies are leading to unjust energy outcomes 
(Perry, 2020; Sokołowski and Heffron, 2022). 

For example, in exploring distributive and procedural justice, we 
further highlight the link between the allocation of finance and 
achieving just energy transition. Our analysis suggests a trend between 
low dependency on fossil fuels and better distributive justice across 
health, education, income, and gender issues. This demonstrates that, in 
reallocating financial capital away from fossil fuels, there will be wider 
impacts on society. International public bodies including the IMF should 
actively be seeking to promote clean energy and positive outcomes for 
society that alleviate inequalities. The policy arguments that fossil fuel 
production etc. increases economic development are clearly eroding, as 
such analysis lacks any clarity of who is gaining from such economic 
development activity. International institutions should ensure a more 
robust connection between clean energy financing and actions that 
improve social justice. Our research contribution here demonstrates the 
clear positive economic impacts across many sectors from low-carbon 
investment, in line with observations from a recent report on just tran-
sition in the LAC region (Saget et al., 2020). 

Our analysis also indicates that those states receiving higher levels of 
international finance to support the just energy transition have higher 
levels of procedural justice (for example, Dominica, Grenada, Antigua 
and Barbuda and Barbados). This demonstrates how important it is for 
the developed nations to ensure they meet the energy and climate 
financing targets for investing in developing nations. COP26 revealed 
some good news, however, in that some nations – notably the US – are 
increasing their contributions albeit slowly until 2025. Higher and more 
immediate financial contributions must be made to benefit developing 
nations. Such proactive policy would globally support not only an en-
ergy transition but a ‘just’ energy transition where societal inequality is 
also tackled, thereby coming closer to achieving the UN Sustainable 
Development Goals. Our research reinforces recent observations that 
implementing just energy transition into the financing of the energy 
transition will achieve a reduction in societal inequality and carbon 
emissions (Castán Broto et al., 2018; McCauley and McCauley, 2018; 
Heffron, 2022). Change will only happen if public and, in the long-term, 
private international funders such as the IMF, OECD, UNEP and IRENA 
tie energy transition funding to social justice commitments. This will 
benefit societies in the LAC region and help to establish long-term clean 
energy policymaking with improving justice as a non-negotiable 
objective. 

5.2. More national level commitment to renewable jobs would benefit 
wider economy 

Our results demonstrate that proactive policies in low-carbon energy 
development also result in increased jobs in this sector and, in turn, 
there is a higher just energy transition performance in these countries. 
This again highlights how reallocating public and private financial 
capital towards low-carbon energy will bring positive economic benefits 
to a country in terms of job creation, thus achieving restorative justice. 
Previous research has highlighted the challenge of achieving restorative 
justice when reliant on oil and gas (Hazrati and Heffron, 2021) and here 
our research goes further, highlighting that in reallocating finance from 
fossil fuels greater restorative justice can be achieved. 

The importance of transitioning jobs from the fossil fuel sector to the 
clean energy sector cannot be understated. Restoring LAC economies 
that have relied heavily on fossil fuel production for decades is a crucial 
step in achieving a global energy transition, as was highlighted at the 
very outset of this research. In re-orienting energy policy and finance 
from fossil fuels to low-carbon energy sources there will be major gains 
in achieving a just energy transition, characterised by having more 
distributive, procedural and restorative justice in society. 

This research also reveals the consequence of the developed world’s 
lack of financial commitment to support developing nations in terms of 
climate finance. Major inroads to lowering carbon dioxide emissions 

Fig. 4. Renewable jobs per capita, fair jobs and renewable energy use as a 
proportion of total energy consumption (average, 2011–2020, rank 
percentile): Renewable jobs per capita (data from IRENA, 2020) is presented as 
a rank percentile. ‘Fair jobs’ is defined as labour share of gross domestic product 
in the form of wages and social protection (data from UNDP, 2021) and is also 
presented as a rank percentile. The percentage of total final energy consump-
tion derived from renewable sources (SDG 7.2.1) is presented as a percentage, 
not rank percentile (data from UNSTATS, 2021). Data are listed in Appendix 
3 (Table A4). 

Fig. 5. Modern renewable (solar/wind/tidal) electricity production vs 
hydroelectricity production per capita (average, 2011–2020): this figure 
shows the predominance of hydropower as a renewable energy source in Latin 
America and the Caribbean. 
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could be achieved, in tandem with increasing just energy transition 
performance within these nations. COP26 and COP27 have been a 
missed opportunity in this context, as our research clearly demonstrates 
that just energy transition (which includes lowering carbon emissions) is 
within reach for LAC nations. As preparations are made for the next COP 
in 2025, the reallocation of capital and achieving just energy transition 
should be at the forefront of policy debate. 

6. Conclusions 

This research provides a first original analysis of comparing nations 
in the Latin American and Caribbean (LAC) region and identifying the 
leaders in seeking a just energy transition to a low-carbon economy. The 
research assesses 33 LAC countries in an energy equity evaluation of 
three aspects of justice - Distributional, Procedural and Restorative – 
having in mind recognition justice to account for the historical social 
injustice that affects indigenous and other communities. These three 
dimensions of just energy transition are central to exploring internally a 
country’s performance on just energy transition. Our research here 
provides an account of who are the leading LAC nations in just energy 
transition performance, what and where needs to improve and how 
better to finance national commitments. 

6.1. Theoretical implications for just transition research: identify, 
improve, and invest 

Studies on just transition (Saget et al., 2020) and, more generally, 
energy justice (Droubi et al., 2022b) have been increasing. Many of 
these include wider dimensions of justice that explore beyond the bor-
ders of nations, such as recognition and cosmopolitan justice (McCauley 
et al., 2016, 2019; Heffron and McCauley, 2018; Allen et al., 2019), but 
insufficient work is conducted on operationalizing existing dimensions 
of justice. The constant expansion of justice dimensions risks a perma-
nent dilution of research exploration opportunities. This work has 
developed three key questions for just transitions research – where na-
tional commitments are to just transition, how they can be improved, 
and how action is financed. We explore each in turn in relation to our 
findings for distributional, procedural, and restorative justice. 

The process of identifying national commitment to just transition is 
an inherent element of distributional justice. It often takes the form of 
geographical observations (Shastry and Morse, 2021). Existing research 
tends to focus heavily on the social inequality dimension (Amigo--
Jorquera et al., 2019; Howard et al., 2020), often to the detriment of its 
relationship with energy technologies. Our study demonstrates that 
distributional inequality in just transition necessitates the consideration 
of both these aspects. In following, improvements in terms of national 
commitment to just transition emerges within the distributional setting 
as considering the link between energy and equity geographically. 
Brazil, Colombia, and Venezuela have as a result been identified as the 
key geographical areas for clean energy finance to help alleviate nega-
tive distributional justice outcomes alongside a reduction fossil fuel 
dependency. 

We find that the process of identifying national commitments on 
procedural justice is more complex. The breadth of indicators mean that 
the procedural justice story is more nuanced (Jakob et al., 2019; 
Velasco-Herrejón et al., 2022; Saad-Filho and Boffo, 2021; Pickering 
et al., 2015). It is more difficult to find dependable measures on voice 
and inclusion than distributional indicators on, for example, health and 
education. For our study, Costa Rica and Uruguay, for example, appear 
to be frontrunners in both national commitments to alleviating energy 
and equity concerns, whilst Venezuela is identified as a poorly per-
forming country. The high level of fossil fuel subsidies in Venezuela is 
clearly an example of poor investment decisions leading to relatively 
poor performances on procedural justice indicators. Even in the nuanced 
area of procedural justice, there remains a close link between identifying 
relative commitments to just transition in both energy and equity and 

where improvements should be targeted both financially and 
non-financially. 

Restorative justice as understood in this study is less nuanced than 
procedural justice. Our necessary focus on renewable energy and job 
creation means that it is easier to identify areas that need improvement 
and investment. A sustained commitment to employment rights and 
trade union membership is well established in those countries where 
clean energy investment is evident. This is already well established in 
the literature (Sulich and Sołoducho-Pelc, 2021; Nasirov et al., 2021; De 
Lima et al., 2020). The process of identifying areas that need improve-
ment and investment reveal a more mixed picture than expected, as 
traditional forms (especially hydro) of renewable energy do not neces-
sarily go hand in hand with positive performance on social justice 
measures. The connection therefore between identifying a national 
commitment to renewable energy should not inherently result in as-
sumptions of better performance and therefore no need for improvement 
or investment. Our study shows this is not the case. 

6.2. Limitations of research 

Rank percentile analyses can, firstly, limit the potential level of 
analysis when considering the relationships between indicators. We 
acknowledge that this is a trade-off between comparability between 
states and the potential to utilise multiple data sources on one hand, 
with a lack of statistically significant observations on the other. There is, 
secondly, a high degree of subjectivity in creating the DeePeR method. 
We acknowledge that the themes raised here in the literature and then 
developed into the method are open to question. In this regard, we 
welcome future work in developing alternative frameworks and themes 
for the investigation of just energy transitions. We recognize that this 
brings limitations as the data explored here is not an exhaustive list of 
potential indicators. This was a necessary limitation to have the space to 
explore the key indicators as theoretically derived from the just transi-
tion framework (McCauley and Heffron et al., 2018). It constrained a 
wider interpretation of just transition. Future work could take alterna-
tive frameworks in this regard. 

Our study does not, thirdly, explore national data as it is explicitly a 
global data analysis. The lack of absolute comparability across different 
national datasets precluded their use in this analysis, as we wished to 
perform a fair and direct comparison of countries based on consistent 
criteria. This constrained our ability to delve into national statistics that 
related to our original theory-driven approach of the just transition 
framework. Lastly, we find that Latin American, and particularly 
Caribbean, countries are relatively underrepresented in core global data 
indicators. This led us to supplement data with United Nations Sus-
tainable Development Goals (UNSDG) indicators as set out in Appendix 
1 (Table A1). This was an unexpected challenge that should be heeded in 
any future replication of this study. We indicate this as an area for 
further development by international institutions and statistics bodies in 
the future. 

6.3. Future recommendations for research 

We underscore once more that this paper explains broad trends and 
sets the grounds for further research. Studies must account for dispar-
ities in the region; therefore national rather than regional studies may 
offer the greatest clarity. For instance, GDP-based studies must be 
interpreted with the immense differences in GDP of LAC countries in 
mind: for example, Dominica’s 2021 GDP is US$0.5 billion, compared 
with Brazil’s US$1620 billion. In fact, only Brazil’s and Mexico’s (US 
$1040) GDP are higher than the US$1000 billion threshold, with 
Argentina’s (US$382 billion) coming in a farther third place. Moreover, 
only the GDP of six countries (including Colombia, Chile, and Peru) is 
higher than the US$100 billion threshold. Brazil is one country that 
needs further exploration; in some ways it is an exception identified in 
our analysis. There are disparities within this country of continental 
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dimensions: the State of São Paulo alone accounts for half of Brazil’s 
GDP (approximately US$413 billion in 2019), which places it in third 
place, ahead of Argentina, in the whole region’s economy. Despite 
scoring low in terms of fossil fuel subsidies, INESC reports that Brazil 
increased its amount of fossil fuel subsidies to R$100 billion in 2020 
(INESC. Incentivos e Subsídios aos Combustíveis Fósseis no Brasil em, 
2019) or approximately US$17 billion, which is higher than the com-
bined GDP of fourteen countries in the region (again, this is an estimate). 
The same applies to the levels of finance and investment inflows. Brazil’s 
low scores for distributive and procedural justice must also account for 
the differences in population and geography: Brazil occupies more than 
40% of LAC territory and responds to 30% of the region’s population 
(estimate 2021). 

Data for other countries also need to be properly understood against 
their socio-political-economic context: although Haiti has recently dived 
into a political crisis of enormous significance for its future (Kurmanaev, 
2022), the truth is that the country has continually been affected by 
recurring natural disasters (annual storms and hurricanes and periods of 
severe droughts), political instability and ongoing conflicts, low levels of 
human development and lack of infrastructure (Haiti country profile, 
2021), so much so that in the recent past the UN decided to establish a 
strong peacekeeping mission in the country (United Nations Security 
Council. Resolution 1542, 2004). Venezuela is another outlier, which 
has experienced disruption of the democratic order seriously enough for 
the country to be suspended from Mercosur. Once the broad trends are 
clarified, future research could look into these aspects and define ap-
proaches to deal with these outliers. 

In terms of population, differences are also significant for under-
standing certain limitations of the analysis: Latin America has forty-fifty 
million indigenous population (approximately 7% of the population of 

the region), distributed unevenly across the regions: Bolivia (62.2% of 
the population); Guatemala (41.1%); Peru (24%); Mexico (15.1%); 
Panama (12.3%); Chile (11%); Nicaragua (8.9%); Honduras and 
Ecuador (7%); Colombia (3.4%); Venezuela (2.7%); Costa Rica, 
Uruguay, Argentina and Venezuela (2.4%); Paraguay (1.8%); Brazil 
(0.5%) and El Salvador (0.2%) (Droubi et al., 2022a; Carino, 2019). 
Although we attempted to account for this in our analysis, more work is 
necessary to understand how a transition to a low-carbon economy will 
affect this population. 
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Appendix 1  

Table A1 
Indicators of Distributional, Procedural and Restorative Justice: these are the calculated indicators as represented in Figs. 1–5, with the data from which they were 
derived. This raw data was obtained from multiple international organisations.   

Indicator Figure Raw Data Data 
Source 

Distributional Justice and 
fossil fuel dependency 

Fossil Fuel Energy Dependency (rank 
percentile) 

1 Coal and Coal products, Natural Gas, Oil Products, Oil Shale and Oil Sands; heat 
and electricity output, imports and exports, production and consumption 
(average) 

IEA 2021 

Distributional Inequality (rank 
percentile) 

1 Gender Inequality Index (average) UNDP, 
2021 Coefficient Human Inequality (average) 

Procedural Justice and CO2 
emissions 

Fossil Fuel CO2 per capita (rank 
percentile) 

2 Coal, Oil and Gas CO2 emissions (average) ICOS, 
2020 

Procedural Justice (rank percentile) 2 Control Corruption Percentage Rank (average) WB, 
2021c Percentage of Women in Ministerial Positions (average) 

Rule of Law Estimate (average) 
Voice and Accountability Estimate (average) 
Human Rights Score (average) Fariss, 

2019 
Fossil fuel subsidies (per capita, rank 
percentile) 

3 Fossil fuel subsidies (average) UNSDG 
2021 

International finance on clean energy 
(per capita, rank percentile) 

3 International finance on clean energy (average) UNSDG 
2021 

Restorative Justice and 
renewables 

Renewable Jobs per capita (rank 
percentile) 

4 Renewable Jobs per capita (rank percentile) IRENA, 
2020 

Fair Jobs (rank percentile) 4 Labour share of GDP, comprising wages and social protection (%) UNDP, 
2021 

Solar/wind/tidal (watts per capita) 5 Solar/wind/tidal electricity output (average) IEA 2021 
Hydropower (watts per capita) 5 Hydropower electricity output (average) IEA 2021  

Appendix 2. Formulae used to create aggregate indicators 

DISTRIBUTIONAL JUSTICE 

1: Fossil fuel energy dependency 
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Rank Percentile Fossil fuel energy dependency=RANK PERCENTILE([fossil fuel energy dependency])

Where.  

Fossil fuel energy dependency = RANK_PERCENTILE ([Fossil fuel dependency, All]) 
Fossil fuel dependency, All = [Fossil fuel dependency, Coal only] 

+[Fossil fuel dependency, Gas only] 
+[Fossil fuel dependency, Oil only] 
+[Fossil fuel dependency, Oil shale and sands only]   

2: Distributional inequality 

Rank Percentile Distributional inequality=RANKPERCENTILE([Gender inequality calc ]) ∗ 0.5 + RANK PERCENTILE([Human inequality calc]) ∗ 0.5  

Where. 

Gender inequality calc = AVG ([Gender Inequality Index]) 
Human inequality calc = AVG ([Coefficient Human Inequality]) 

PROCEDURAL JUSTICE 

3: Procedural justice 

Rank Percentile Proced justice=ZN(RANKPERCENTILE([Control Corruption calc])) ∗ 0.2+ZN(RANK PERCENTILE([Human rights calc]))

∗ 0.2+ZN(RANK− PERCENTILE([Percentage women calc])) ∗ 0.2+ZN(RANK− PERCENTILE([Rule Law calc])) ∗ 0.2

+ ZN(RANK PERCENTILE([Voice acc calc])) ∗ 0.2  

Appendix 3  

Table A2 
Distributional rank percentiles   

ENERGY EQUITY 

Rank Fossil fuel energy dependency (rank percentile) Distributional inequality (rank percentile) 

1 Mexico 1.000 Haiti 1.000 
2 Brazil 0.955 Guatemala 0.962 
3 Colombia 0.909 Bolivia 0.827 
4 Argentina 0.864 Suriname 0.750 
5 Venezuela 0.818 Honduras, Paraguay 0.731 
6 TTO 0.773 
7 Peru 0.727 Colombia, DOM, Nicaragua 0.712 
8 Chile 0.682 
9 Bolivia 0.636 
10 Ecuador 0.591 Brazil 0.692 
11 DOM 0.545 Venezuela 0.654 
12 Panama 0.500 Guyana, Panama 0.596 
13 Cuba 0.455 
14 Guatemala 0.409 Belize, El Salvador 0.539 
15 Honduras 0.364 
16 Costa Rica 0.318 Peru 0.500 
17 Paraguay 0.273 Ecuador 0.365 
18 El Salvador 0.227 Mexico 0.346 
19 Jamaica 0.182 Jamaica 0.327 
20 Uruguay 0.136 Saint Lucia 0.289 
21 Nicaragua 0.091 Costa Rica 0.231 
22 Haiti 0.045 Chile 0.154 
23 Suriname 0.000 Argentina, Bahamas 0.135 
24 Bahamas, Barbados, Belize, Guyana, Saint Lucia no data 
25 TTO 0.135 
26 Barbados 0.077 
27 Uruguay 0.058 
28 Cuba no data 

DOM = Dominican Republic; TTO = Trinidad and Tobago.  

D. McCauley et al.                                                                                                                                                                                                                              



Environmental and Sustainability Indicators 17 (2023) 100225

11

Table A3 
Procedural rank percentiles   

ENERGY EQUITY 

Rank Lowest Fossil fuel 
CO2 emissions per 
capita (rank 
percentile) 

Procedural justice 
score (rank 
percentile) 

International finance on clean energy per GDP (rank 
percentile) 

Fossil fuel subsidies per GDP (rank percentile) 

1 Haiti 1.000 Uruguay 0.883 Dominica 1.000 Venezuela 1.000 
2 Nicaragua 0.966 Chile 0.876 ATG 0.955 Belize 0.955 
3 Guatemala 0.931 Costa Rica 0.862 Grenada 0.909 Ecuador 0.909 
4 Paraguay 0.897 Grenada 0.834 Belize 0.864 Suriname 0.864 
5 El Salvador 0.862 Barbados 0.793 Barbados 0.818 Nicaragua 0.818 
6 Honduras 0.828 Dominica 0.793 Guyana 0.773 Bolivia 0.773 
7 Belize 0.793 Panama 0.690 Nicaragua 0.727 DOM 0.727 
8 Costa Rica 0.759 ATG 0.676 El Salvador 0.682 Haiti 0.682 
9 Peru 0.724 Bahamas 0.648 Suriname 0.636 El Salvador 0.636 
10 Bolivia 0.690 TTO 0.566 Bolivia 0.591 Guyana 0.591 
11 Colombia 0.655 Suriname 0.538 Panama 0.545 Argentina 0.545 
12 Uruguay 0.621 Peru 0.517 Paraguay 0.500 Mexico 0.500 
13 DOM 0.586 Guyana 0.510 Ecuador 0.455 ATG 0.455 
14 Brazil 0.552 Jamaica 0.497 Haiti 0.409 Chile 0.409 
15 Dominica 0.517 Belize 0.483 Chile 0.364 Grenada 0.364 
16 Ecuador 0.483 Colombia 0.483 Venezuela 0.318 Panama 0.318 
17 Grenada 0.448 Argentina 0.448 DOM 0.273 Bahamas 0.273 
18 Cuba 0.414 Bolivia 0.407 Argentina 0.227 Guatemala 0.227 
19 Guyana 0.379 Brazil 0.400 Bahamas 0.182 Colombia 0.182 
20 Panama 0.345 Cuba 0.372 Guatemala 0.136 Barbados 0.136 
21 Jamaica 0.310 Ecuador 0.359 Colombia 0.091 Dominica 0.091 
22 Mexico 0.276 El Salvador 0.352 Mexico 0.045 Paraguay 0.045 
23 Argentina 0.241 Nicaragua 0.331 Brazil 0.000 Brazil 0.000 
24 Chile 0.207 Mexico 0.324 Costa Rica, Cuba, Honduras, Jamaica, Peru, 

TTO, Uruguay 
no 
data 

Costa Rica, Cuba, Honduras, Jamaica, Peru, 
TTO, Uruguay 

no 
data 25 Suriname 0.172 DOM 0.297 

26 Barbados 0.138 Paraguay 0.269 
27 ATG 0.103 Haiti 0.221 
28 Venezuela 0.069 Honduras 0.214 
29 Bahamas 0.034 Guatemala 0.200 
30 TTO 0.000 Venezuela 0.159 

ATG = Antigua and Barbuda; DOM = Dominican Republic; TTO = Trinidad and Tobago.  

Table A4 
Restorative rank percentiles   

ENERGY EQUITY 

Rank Solar, wind and tidal 
electricity output GWh per 
capita (rank percentile) 

Hydroelectricity output 
GWh per capita (rank 
percentile) 

Renewable proportion of 
consumed energy (%) 

Renewable jobs (rank percentile) Fair jobs (rank percentile) 

1 Uruguay 7.50E- 
04 

Paraguay 1.35E-02 Paraguay 65.0 Brazil 1.00 Chile 1.00 

2 Chile 3.30E- 
04 

Venezuela 3.66E-03 Nicaragua 53.1 Colombia 0.93 Brazil 0.93 

3 Costa Rica 3.30E- 
04 

Brazil 2.68E-03 Uruguay 48.3 Uruguay 0.87 Nicaragua 0.87 

4 Brazil 1.80E- 
04 

Uruguay 2.46E-03 Brazil 45.1 Paraguay 0.80 Barbados 0.80 

5 Honduras 1.70E- 
04 

Costa Rica 2.43E-03 Costa Rica 37.7 Chile 0.73 Costa Rica 0.73 

6 Nicaragua 1.50E- 
04 

Panama 2.35E-03 Peru 33.6 Mexico 0.67 Argentina 0.67 

7 Panama 1.30E- 
04 

Suriname 1.90E-03 Colombia 30.1 Ecuador 0.60 Paraguay 0.60 

8 Mexico 1.20E- 
04 

Chile 1.64E-03 El Salvador 29.6 Argentina 0.53 Colombia 0.53 

9 Jamaica 8.00E- 
05 

Colombia 1.58E-03 Chile 29.5 Nicaragua 0.47 DOM 0.47 

10 DOM 5.00E- 
05 

Ecuador 1.50E-03 Panama 23.2 Peru 0.40 Ecuador 0.40 

11 Peru 5.00E- 
05 

Peru 1.17E-03 DOM 17.6 Venezuela 0.33 Uruguay 0.33 

12 Argentina 4.00E- 
05 

Argentina 9.60E-04 Ecuador 15.0 Barbados 0.27 Peru 0.27 

13 Guatemala 3.00E- 
05 

Honduras 5.20E-04 Venezuela 14.6 Panama 0.20 El Salvador 0.20 

14 El Salvador 2.00E- 
05 

Guatemala 4.90E-04 Mexico 9.9 DOM 0.13 Venezuela 0.13 

(continued on next page) 
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Table A4 (continued )  

ENERGY EQUITY 

Rank Solar, wind and tidal 
electricity output GWh per 
capita (rank percentile) 

Hydroelectricity output 
GWh per capita (rank 
percentile) 

Renewable proportion of 
consumed energy (%) 

Renewable jobs (rank percentile) Fair jobs (rank percentile) 

15 Bolivia 1.00E- 
05 

Mexico 3.80E-04 Argentina 9.5 Costa Rica 0.07 Mexico 0.07 

16 Cuba 1.00E- 
05 

Bolivia 3.40E-04 Barbados 7.8 El Salvador 0.00 Panama 0.00 

17 Ecuador 1.00E- 
05 

El 
Salvador 

3.30E-04 Bolivia, Cuba, 
Guatemala, Haiti, 
Honduras, Jamaica, 
Suriname, TTO 

no 
data 

Bolivia, Cuba, 
Guatemala, Haiti, 
Honduras, Jamaica, 
Suriname, TTO 

no 
data 

Bolivia, Cuba, 
Guatemala, Haiti, 
Honduras, Jamaica, 
Suriname, TTO 

no 
data 

18 Suriname 1.00E- 
05 

DOM 2.30E-04 

19 Colombia, Haiti, 
Paraguay, TTO, 
Venezuala 

0.00 Nicaragua 1.00E-04 
20 Jamaica 6.00E-05 
21 Haiti 2.00E-05 
22 Cuba 1.00E-05 
23 TTO 0.00E+00 
24 Barbados no 

data 
Barbados no data 

DOM = Dominican Republic; TTO = Trinidad and Tobago. 
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en América Latina y el Caribe [Internet]. In: Banco interamericano de Desarrollo, 
2020th ed. Jul [cited 2022 Sep 22]. Available from: https://publications.iadb.org/ 
es/el-empleo-en-un-futuro-de-cero-emisiones-netas-en-america-latina-y-el-caribe. 

Sánchez, D.G., Leadem, D.A., 2018. Energy transition and path dependence: the case of 
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