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Addressing climate goals and the SDGs through a just energy 
transition? Empirical evidence from Germany and South Africa
Ramona Hägelea, Gabriela I. Iacobuţăb and James Topsc

aEnvironmental Governance and Tranformation to Sustainability, German Institute for Development and 
Sustainability (IDOS), University of Bonn, Bonn, Germany; bGerman Institute of Development and 
Sustainability (IDOS); cTourism Policy and Analysis Unit, Junior Policy Analyst at the OECD Centre for 
Entrepreneurship, SMEs, Regions and Cities

ABSTRACT
In striving to achieve the Paris Agreement and the 2030 
Agenda, governments have the opportunity to implement 
their climate and sustainability goals more coherently. Such 
coherence requires the coordination of interdependent policies 
across different policy fields, sectors and actors. This paper 
explores how governments design and implement synergic 
solutions to concomitantly achieve both international agendas. 
With the empirical cases of Germany and South Africa, we 
investigate two independent approaches to the synergic solu-
tion of a just energy transition, whereby countries aim to phase 
out coal as a means to tackle climate change while also ensur-
ing that the achievement of other Sustainable Development 
Goals (SDGs) is not hindered. Methodologically, we apply 
a deductive qualitative approach consisting of literature review, 
semi-structured interviews, and content analysis. To that end, 
we examine relevant policies and institutional arrangements by 
applying a combined conceptual framework of energy justice 
and just transition in both countries. We find major challenges 
in overcoming environmental, economic and social burdens of 
the coal phase-out, especially related to jobs and inequality 
(SDGs 8, 10) and the Water-Energy-Food-Land nexus (SDGs 2, 
6, 7, 15). Through the selection of Germany and South Africa, 
we illustrate how countries with different political, social and 
economic backgrounds strive to manage such a transition. Our 
developed framework and case-studies’ findings point towards 
important considerations when designing just energy transition 
pathways, such as ensuring inclusiveness in decision-making, 
thoroughly assessing social, economic and environmental 
impacts, and adequately coordinating across different actors 
and the local, provincial and national levels.
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I. Introduction

Meeting the Paris Agreement1 goal of keeping average global temperature increase to well 
below 2°C above pre-industrial levels requires a deep and rapid transformation of the energy 
systems away from fossil fuels worldwide. Moreover, the 2030 Agenda2 Sustainable 
Development Goal (SDG) number 7 calls nations to “ensure access to affordable, reliable, 
sustainable and modern energy for all“ (UN General Assembly 2015p.19) by 2030. While these 
two international agendas are well aligned across some of their goals, leading to multiple 
synergies, the interlinked nature of the SDGs and the transformative nature of a low-carbon 
transition call for a careful accounting and management of potential trade-offs (Le Blanc 2015; 
Roy et al. 2018; Breuer et al. 2019). In that sense, the global energy transition to address 
climate change and sustainable development poses important justice challenges. Competing 
needs and priorities complicate efforts to steer societies towards low-carbon transformations, 
in particular in the energy sector with its tightly coupled carbon–development relationship 
(Spencer et al. 2018). As the COVID-19 crisis set back climate action around the globe through 
delayed climate negotiations and carbon-intensive recovery measures (Hägele and Mathis 
2020; Hepburn et al. 2020; Meles et al. 2020), identifying actionable synergic solutions that can 
jointly address climate and sustainable development is more important than ever (Matthews 
et al. 2020; Matthews and Tokarska 2021).

Potential trade-offs and synergies of the energy transition are linked to all SDGs (Roy 
et al. 2018). A particularly pertinent example of these complex interactions is the Water- 
Energy-Food-Land (WEFL) nexus (relevant to SDGs 2, 6, 7, 15). Within the WELF nexus, 
water secures food production through irrigation, and energy production through cool-
ing of power plants and hydro energy. At the same time, agriculture requires energy for 
water pumping and competes with biofuel production for land (WEF 2011; Weitz et al. 
2017; Dombrowsky and Hensengerth 2018; Pahl-Wostl 2019; Mahlknecht et al. 2020). 
Moreover, important questions related to inequality and justice (SDGs 5, 10, 16) emerge as 
the energy transition may have positive or negative effects on jobs and economic 
activities (SDG 8), energy security (SDG 7), responsible production (SDG 12), health 
(SDG 3) and environmental pollution (relevant to SDGs 3, 6, 12, 14 and 15) (McCollum 
et al. 2018; Nerini et al. 2018). As a result, energy transition issues ignited several mass 
demonstrations in recent years, both in countries of the global South and global North. 
For instance, France’s carbon tax hikes on petrol, diesel, heating oil and natural gas caused 
social justice anger because of the disproportionately high burden on poorer households 
(SDG 1), leading to the “yellow vests” protests in 2018 (Gagnebin et al. 2019). In Germany, 
activists of Fridays For Future and Extinction Rebellion occupied the western brown coal 
district Garzweiler to protest against the expansion of the lignite mining area and related 
forced resettlements and deforestation (SDGs 10 abd 15) (Buchsbaum 2019). Similarly, in 
South Africa, national unions of mining and metal industry have marched in capital 
Pretoria urging for a just energy transition (SDG 8) (Gedye 2018).

One essential measure to meet the Paris Agreement’s global temperature target will 
require the early retirement of the coal sector. While this transition will bring about 
substantial improvements to the environment across many dimensions, as well as social 
and economic benefits, it will also introduce a broad range of policy challenges on both 
the demand and supply sides of the coal industry. In coal-dependent countries, policy 
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makers will need to address potential trade-offs related to loss of local jobs, a reduction in 
domestic revenues (from coal exports), stranded assets, or high electricity prices (NCE 
2018).

In recognition of these important challenges of the energy transition, the key concepts 
of “energy justice” and “just energy transition” have become highly prominent in recent 
years (Heffron and McCauley 2018). In this paper, in line with Jenkins et al. (2016) and 
Sovacool and Dworkin (2015), we understand “energy justice” as a goal of achieving 
equity in the global energy system by taking into account social, economic, environ-
mental, and political effects of participating in this system, whereas we conceive “just 
energy transition” as the process of achieving such equity while “moving towards a post- 
carbon society” (McCauley and Heffron 2018, p.2).

Previous studies have addressed the issues of “energy justice” (Sovacool and Dworkin 
2015; Jenkins et al. 2016) and “just transition” (Newell and Mulvaney 2013; Heffron and 
McCauley 2018) both theoretically and empirically, through country case studies (Swilling 
et al. 2016; Greenberg 2018; Brauers and Oei 2020). Most studies have focused on linking 
environmental, social and energy justice concepts. Evans and Phelan (2016) combined 
environmental justice and just transition discourses particularly addressing the coal 
phase-out in a coal mining and exporting region. McCauley and Heffron (2018) introduced 
just transition as an integrative approach of climate, energy and environmental justice. 
Further research by Heffron & McCaulley provided a critical review of energy, environ-
mental and climate justice by applying legal geography (Heffron and McCauley 2018) and 
an overview of the energy justice concepts in research and practice analysed through 
educational sciences (Heffron and McCauley 2017). Energy justice and just transition were 
further conceptualised by Sovacool and Dworkin (2015) and Jenkins et al. (2016) explain-
ing the three tenets of justice, i.e. distributional, recognition and procedural, as well as by 
Pellegrini-Masini et al. (2020) who conclude that the energy justice concept needs to pass 
from a theoretical to a policy implementation phase. Other studies have tried to link the 
just transition concept to the 2030 Agenda and the Paris Agreement. Galgóczi (2018) for 
example examines the implications of the Paris targets of the European Union (EU) for the 
labour market. Jenkins et al. (2020) review the link of the just transition to the Paris 
Agreement and specifically to the Nationally Determined Contributions (NDCs). Moreover, 
research on the interlinkages of the just transition and the SDGs have predominately 
focused on SDG 7 (Villavicencio Calzadilla and Mauger 2018; Müller et al. 2021). Yet, these 
studies have not addressed the potential synergies and trade-offs of a just energy 
transition with sustainable development and climate goals, as well as the political and 
economic realities in respective countries, e.g. how countries with limited social safety 
nets and high dependence on fossil fuels, and in particular coal, manage a just energy 
transition.

Most country case studies in the field have only focused on countries of the global North 
and OECD countries (Pai et al. 2020), such as Australia (Snell 2018), Ireland (Mercier 2020), 
Greece (Nikas et al. 2020), Poland (Brauers and Oei 2020; Janikowska and Kulczycka 2021), 
the United States (Pollin and Callaci 2019) and the United Kingdom (Robins et al. 2020) or on 
regional case studies, e.g. Europe (Sovacool et al. 2019; Pianta and Lucchese 2020). Research 
on the just energy transition in the global South has predominantly concentrated on labour 
and associated inequalities, e.g. in India (Roy et al. 2019) or South Africa (Cock 2019) or on 
the socio-political implications of such a transition, e.g. in Colombia (Torres 2019), Sri Lanka 
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(Theiventhran 2022) or Mexico (Mejía-Montero et al. 2020). A few country comparisons have 
dealt with either national just transition policies in e.g. China, the European Union and the 
United States (Zhu et al. 2021) or with community ownership of local energy transitions in 
e.g. Italy, Indonesia and Australia (Sarrica et al. 2018). Yet, country comparisons that 
elucidate different approaches and needs by taking into account countries’ socio- 
economic and political contexts have remained limited. Healy & Barry (2017, p.451) for 
example “call for greater recognition of the politics, power dynamics and political economy 
of socio-technical energy transitions” as perceived socio-economic costs of decarbonizing 
policies can hinder democratic/ popular support. Moreover, recent literature has highlighted 
the need to address energy justice and just transition concepts in an integrated manner 
(Evans and Phelan 2016; McCauley and Heffron 2018). Similar to Pellegrini-Masini et al. 
(2020), Heffron and McCauley (2017) concluded that there exists the need for the develop-
ment of a common approach of the energy justice concept to put it from theory to practice.

Thus, the motivation and novelty of our study is in addressing above-mentioned 
research gaps by combining a theoretical and practical approach of energy justice and 
just energy transition and applying it in a comparative analysis of two coal-depended 
countries, Germany and South Africa. Hereby, we showcase how our framework can guide 
country-specific needs in implementing a just energy transition and explore how the two 
selected country cases addressed the key elements of this framework in their endeavours to 
phase out coal. Acknowledging the complexity and variety of country contexts, we chose 
two countries with diverse social, economic and political backgrounds, one from the global 
South and one from the global North. Moreover, this choice of countries is particularly 
timely and pertinent in view of the recently established landmark international Just Energy 
Transition Partnership (at the 26th Conference of Parties in November 2021), which aims to 
support South Africa’s coal phase-out and is strongly supported by Germany among other 
members (COP26 2021). Our paper unfolds as follows: First, we explore the concepts of 
“energy justice” and “just transition” and indicate how they can be applied to identify and 
to address key challenges between climate and sustainable development in the energy 
transition. In doing so, we provide a framework that can be used by both researchers and 
policymakers working on the just energy transition topic theoretically and practically. 
Second, we apply these combined concepts to our country case studies, conducting an 
analysis based on semi-structured interviews, key national policies and academic literature. 
We present the results of this analysis both individually, and as a comparison of the two 
case studies, aiming to support research, policy and institutional learning between the two 
countries. Finally, we discuss the potential of the “just energy transition” as a synergic 
solution and outline a way forward for future research and policy development.

II. Conceptual and methodological framework

This chapter explores the concepts of “energy justice” and “just transition” and develops 
an integrated framework to demonstrate how the two concepts can be jointly applied 
by governments to successfully implement energy transitions and thereby contribute to 
simultaneously achieving the 2030 Agenda and the Paris Agreement. After introducing 
the two concepts, we showcase our framework, followed by outlining our research 
design and methodology, as well as our rationale for the selection of country case 
studies.
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Energy justice: evaluative and normative contributions

To tackle the important questions and challenges of the energy transition, the concept of 
energy justice as a strand of academic research, bringing together philosophy and energy 
studies, grew in prominence in recent years (Heffron and McCauley 2018). Some of the 
questions that this strand addresses include procedural concerns such as a lack of 
appropriate representation in decision-making, how such an approach can lead to 
major trade-offs, and how it can generate unequal distribution of costs and benefits in 
energy systems (SDGs 7 &10) (Sovacool and Dworkin 2015).

Jenkins et al. (2016) bring together these overarching concerns of energy justice and 
present them as three tenets of justice in a conceptual framework that includes an 
evaluative and a normative dimension:.

● Distributional justice investigates where injustices emerge, e.g. communities affected 
by the closure of a coal-fired power station (SDG 10), and “represents a call for the 
even distribution of benefits and ills on all members of society regardless of income, 
race, etc.” (Jenkins et al. 2016, p.176), hence referring to effects on all SDGs and how 
those affect different groups. It poses the evaluative and normative questions: Where 
are the injustices? How should we solve them?;

● Recognition-based justice considers which parts of society are ignored or misrepre-
sented in policy decisions, e.g. ethnic minorities or aging populations, how to avoid 
related injustice and the loss of valuable knowledge of marginalized groups (SDGs 5 
and10). It poses the questions: Who is ignored? How should we recognise?; and

● Procedural justice explores access to decision-making processes and the degree of 
engagement between decision-makers and communities through local knowledge 
mobilisation, information disclosure and better institutional representation (SDG 16) 
(Jenkins et al. 2016). It poses the questions: Is there a fair process? Which new 
processes to have?

In this study, we apply the tenets of energy justice to the context of our country case 
studies to identify key challenges of coal phase-out and how they are currently addressed 
through policies and institutions. To add a practical approach to these theoretical con-
cepts and to close research gaps of combining theory and practice, we consider the just 
transition framework developed by the International Labour Organization (ILO) which is 
outlined in the following section.

Just transition: a practice-oriented approach

Socio-economic effects of energy transitions have kindled calls to ensure that such 
transitions are “just”. The concept of “just transition” originated from the 1980s when 
labour unions demanded justice for workers and called for minimizing socio-economic 
disruptions in industries that were strongly affected by environmental laws (Stevis and 
Felli 2015; Goddard and Farrelly 2018). Over time, just transition became broader for 
unions and their partners and today unions are tying just transition specifically to climate 
action and sustainable development.
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The concept of just transition is underpinned by justice theory, as fairness, equity and 
trade-offs between competing needs and priorities are addressed (Newell and Mulvaney 
2013). Especially in the context of rapid energy transitions, energy policy decision-makers 
are confronted with interests of elites and powerful actors as well as the livelihoods and 
energy needs of affected communities (SDGs 7 & 10). Here, questions of justice and equity 
are central to the socio-technical transitions debates (Jenkins et al. 2016; Heffron and 
McCauley 2017; McCauley and Heffron 2018).

Importantly, just transition is increasingly featured in policy and political discourses 
nationally and internationally. The Paris Agreement addresses just transition and quality 
job creation explicitly (UNFCCC 2016). Moreover, at the 24th Conference of Parties 
(COP24), the “Just Transition Silesia Declaration” was signed by about 50 countries 
emphasizing the necessity to ensure social safety of workers and to create decent jobs 
(SDG 8) (COP24 2018) and at COP26, South Africa and supporting nations set a new 
precedent with the Just Energy Transition Partnership (COP26 2021).

In view of these discourses and needs, the ILO launched a just transition framework to 
facilitate policy coherence around transition measures. This framework provides guide-
lines for national governments to ensure a just transition, recommending

(1) an inclusive social dialogue to achieve strong social consensus and transformation 
while avoiding major socio-economic disruptions (SDGs 10 and 16),

(2) employment, social and economic impact assessments, including green jobs 
potential (SDGs 1, 8, 10 and 12),

(3) skills development and supportive measures for job transitions, green job creation 
for all genders, and environmentally sound enterprises (SDGs 4, 5, 8, 9, 12, 14 and 
15),

(4) social protection policies that safeguard workers and vulnerable groups (SDGs 1 
and 10), and

(5) technology and knowledge transfers to developing countries, innovation and 
responsible investments (SDGs 8, 9, 12 and 17) (ILO 2019).

Just energy transition framework

In this study, we combine the theoretical knowledge on “energy justice” with the practical 
consideration of a “just transition” to develop a framework that outlines directions for 
a “just energy transition” and that enables a systematic assessment of opportunities and 
blind spots in current national policies. This framework is presented in Figure 1 and we 
further outline its functionalities below.

The three tenets of energy justice are directly addressed by ILO’s five commitments for 
a just transition: Distributional justice is addressed through the assessment of employ-
ment, social and economic impacts of transitions. Moreover, skills development and 
measures to enable transitions in labour markets are connected to both distributional 
and recognition-based justice since the commitment contributes to the distribution of 
benefits and considers ignored social groups (Jenkins et al. 2016; ILO 2019). These 
assessments and policy measures can contribute to the achievement of several SDGs. 
For example skills development can contribute to quality education (SDG 4), gender 
equality (SDG 5) and job creation (SDG 8) and hence to reduced inequalities (SDG 10) 
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(Comyn 2018; Núñez et al. 2020). Social protection policies are necessary for recognition- 
based justice that protect workers and vulnerable groups. Social dialogue is essential in 
procedural justice and it can ensure a better outcome in recognition-based justice, 
allowing more voices to be heard and integrated (Jenkins et al. 2016; ILO 2019). Such 
dialogues encourage participatory and representative decision-making (SDGs 10 and 16) 
and social protection policies can contribute to reducing poverty and inequality (SDGs 1 
and 10) (Plagerson and Ulriksen 2016; Carraro and Marzi 2021). Finally, while transfer of 
knowledge and technologies to and within countries support recognition-based justice 
globally and domestically and improve distribution of benefits, local innovation and 
responsible investments could enhance procedural and distributional justice. The latter 
measure would encourage local knowledge mobilisation, involvement of the private 
sector as a stakeholder, creation of jobs and economic activities that distribute more 
benefits in the country and management of negative impacts through responsible 
investments (Jenkins et al. 2016; ILO 2019). Such knowledge and technology transfer 
can contribute to global partnership (SDG 17) (Mago 2017). Notably, all policy measures of 
a just energy transition contribute to the achievement of the Paris Agreement, through 
reduced greenhouse gas emissions, and of the 2030 Agenda, through co-benefits (Oei 
2018). In itself, a transition away from coal and to renewables can contribute to the 
achievement of clean energy (SDG 7) and good health (SDG 3), can foster innovation 
(SDG 9), contribute to sustainable settlements (SDG 11) and responsible consumption and 
production (SDG 12), can reduce freshwater and marine pollution from, e.g. open mining 
(SDGs 6 and 14) and halt biodiversity loss (SDG 15) if implemented correctly (Haines et al. 

Figure 1. Just energy transition framework (own elaboration based on Jenkins et al. 2016; ILO 2019) .
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2007; Jagger et al. 2019; Quitzow et al. 2019; Ahmad and Riffat 2020; Franco et al. 2020; 
Swain and Karimu 2020; Vaidya and Chatterji 2020; Ahirwal and Maiti 2021; Singh et al. 
2021). Yet, depending on the context, choice of technology and implementation, appar-
ent synergies can turn into trade-offs, e.g. hydropower projects can result in water scarcity 
(SDG 6) and biofuel production can hinder food security (SDG 2) (Liu et al. 2015; Alola et al. 
2019; Pfister et al. 2020).

Combined as shown above, the concepts of “energy justice” and “just transition” can 
be used to explore potential impacts and injustices in a green energy transition and how 
these are or could be addressed. These concepts can help to ensure a fair distribution of 
costs and benefits, to identify and include actors that were ignored, and to develop new 
and fair policy processes. Such an approach would support the SDGs and climate goals 
and ensure compliance with the principles of “inclusiveness” and of “leaving no one 
behind” enshrined in the 2030 Agenda. In that sense, the just energy transition framework 
is highly relevant in countries where a coal phase-down or phase-out is envisioned, given 
the multitude of socio-economic and environmental implications. In the following, we 
present our research design and methodology for the application of the just energy 
transition framework in two coal-dependent countries, South Africa and Germany.

Research design and methodology

This study follows a deductive qualitative method approach to analyse country cases 
aiming to understand specific objects (Stake 1995; Ragin 2000). The applied research 
design is a most different systems design following Mill’s (1884) method of similarity, also 
known as direct method of agreement. Thereby, the cases being compared are different 
cases, but have in common the dependent variable – the aimed implementation of a just 
energy transition. The analysis is conducted by applying the just energy transition frame-
work introduced above. The just energy transition framework developed in this study is 
highly relevant to energy transition in coal producing countries, where impacts are 
expected to be significant due to the substantial size of the coal industry and related 
jobs and economic activities. As countries have specific social, economic and environ-
mental conditions, tailored policy mixes that cover industrial, sectoral, social protection, 
skills, social dialogue and labour policies will be required. This paper analyses current 
measures and identifies country-specific opportunities and obstacles to a just energy 
transition that addresses both climate and sustainable development goals. It explores 
distributional, procedural and recognition concerns in Germany and South Africa, and 
how current policies and policy processes address the three justice tenets, through 
applications of the ILO-recommended just transition measures.

The contextual analysis in this study is conducted through detailed assessments of the 
country cases, Germany and South Africa, to better understand complex context- 
dependent issues (Yin 1994; Ragin 2000) and the different policy approaches to a just 
energy transition in each country. To that end, we conduct a content analysis of scientific 
literature, national policy documents, online news articles and semi-structured interviews 
(Kohlbacher 2006; Mayring 2015). Our study primarily relies on sustainability and energy- 
relevant official national policy documents, such as laws, plans, bills and strategies, and 
international communications such as the Voluntary National Reviews (VNRs) under the 
2030 Agenda and NDCs under the Paris Agreement. To cover the latest issues and trends 
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related to the countries’ policies and to include various voices on the issue of energy 
transition, we also refer to newspaper articles. Moreover, between March and July 2019, 
we conducted five semi-structured interviews in Germany and four in South Africa to 
complement our policy and literature analyses and get a better insight into the back-
ground processes and policy impacts. To receive diverse opinions, the interviews were 
conducted with researchers and policy advisors (two in each country), representatives of 
civil society organizations (two in Germany, one in South Africa), and the private sector 
including a labour union representative (one in each country). Three out of nine inter-
viewees were female. The interviewees were selected according to their knowledge and 
experience in the respective countries and fields. In order to ensure reliability and 
comparability, we sent a list of interview questions (see Supplementary Material) to the 
interviewees via email in advance (Bernard 2006). The objectives of the interviews were to

(1) identify pressing challenges and thematic areas in respective countries in imple-
menting climate and sustainable development goals, and with a view to the energy 
sector,

(2) identify synergies and trade-offs deriving from institutional arrangements and 
policies that address the sustainable and energy transition, and

(3) identify relevant stakeholders on different levels (research, policy, private sector, 
civil society) that should be included in the processes of a just energy transition.

We chose a small number of interviewees since our study predominately looks at the 
governance arrangements and policies for a just energy transition through the analysis of 
policy documents. The interviews served as orientation and identification of key national 
issues and policies. Importantly, these interviews helped us to better understand the 
challenges that the two countries face when designing and implementing the just energy 
transition measures on the ground, and that may not be apparent from a content analysis 
of the policies themselves.

Rationale for the selection of country case studies

For the purpose of this study, we selected Germany and South Africa as country case 
studies. We aimed to analyse countries among the top 20 GHG emitters (that jointly 
account for 71% of global GHG emissions, excluding EU) (Ritchie and Roser 2019a), with 
substantial production and consumption of coal (Ritchie and Roser 2019b), but with 
different capacities to address this issue. In that sense, we looked for countries with 
dissimilar energy transition readiness (WEF 2019), as well as key socio-economic and 
political indicators such as income-level, inequality, governance effectiveness, status of 
democracy and SDG achievement. We assume that the more economically and socially 
developed and the more democratic a country is, the higher its institutional, political and 
economic capacities are to implement a just energy transition. Here, we chose to focus on 
democracies as this regime type is more likely to resort to participatory approaches 
(needed for procedural justice). Moreover, we wanted to analyse countries that were at 
relatively different stages in their energy transition away from coal to also gain insights 
into how certain measures unfolded and what could be learned.
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From those perspectives, Germany and South Africa proved to be suitable candidates 
for our study (see Table 1). First, the countries have dissimilar economic and socio-political 
backgrounds, whereby Germany performs better on indicators such as income levels, GINI 
index, state-capacity and status of democracy (UNU-WIDER 2015; BTI 2018; WGI 2019; 
World Bank 2019a). In that sense, the SDG Index also shows stark differences in the level of 
achievement of the 2030 Agenda in the two countries. In implementing the SDGs, 
Germany is ranked sixth out of 162 countries. The country especially ranks high in areas 
related to social and economic development, but falls short of achieving SDG 10 (reduced 
inequalities), and especially the environmental SDGs, such as SDGs 12 (responsible con-
sumption and production) and 13 (climate action) (Sachs et al. 2019). South Africa, on the 
other hand, ranks 113th out of 162 countries, as eliminating poverty (SDG 1), ensuring 
food security (SDG 2), reducing inequality (SDG 10), and building an inclusive economy 
(SDG 8) remain major challenges (Sachs et al. 2019). Second, while both countries have 
a similar level of coal production (Ritchie and Roser 2019b), South Africa has a much 
higher share of coal in electricity supply, covering 85% of electricity generation in 2019 
(Our world in data 2019). Moreover, as the fifth largest exporter of coal globally, South 
Africa has a large energy-intensive coal industry which is currently critical to its economy. 
Importantly, Germany decreased its share of coal in electricity production from 60% in 
1990 to 28% in 2019 (Ritchie and Roser 2019b) and more than halved its production of 
coal in the past 20 years (1999–2019), while South Africa’s coal production slightly 
increased over the same period (ibid.). For that reason, South Africa is regarded as 
a “recalcitrant” nation in terms of coal phase-out, facing trade-offs between short-term 
economic viability and long-term climate security (Svobodova et al. 2020). Germany, on 
the other hand, is categorized as an “early-stage transition follower” with significant 
success in increasing the share of renewables in the energy mix (Svobodova et al. 
2020). Yet, coal remains a significant energy source in Germany and is currently providing 
about one-third of electricity generation (Fraunhofer 2020). In that sense, Germany as 
a case study is expected to provide insights on how a reduction in coal production and 
consumption was conducted so far, and on how it aims to move ahead in the future. We 
assume that the higher the dependence and investments in, and relative revenues from 
fossil fuels, the higher incentives to block transformation towards green energy produc-
tion and consumption. Third, despite these differences in energy transition advancements 
to date, both countries are considered to currently have “highly insufficient” commit-
ments to meet the Paris Agreement target of keeping global warming to well-below 2°C 
temperature increase (CAT 2019). This further shows the need for more stringent climate 
action and a rapid and drastic transformation of the energy system in the short and 
medium-term in both countries.

III. Results: evidence from Germany and South Africa

Evidence from Germany

In the case of Germany, all of our interviewees referred to the nation-wide decarbonisa-
tion and associated energy transition as the most challenging issue area of domestically 
implementing the 2030 Agenda and the Paris Agreement (Interviewee 1 2019,Interviewee 
2 2019,Interviewee 3 2019,Interviewee 4 2019,Interviewee 5 2019. The COVID-19 
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emissions drop helped Germany to meet its 2020 climate target of cutting GHG emissions 
to 40% below 1990 levels; however, current GHG emissions reduction targets are insuffi-
cient (CAT 2021a). In May 2021, the German Climate Change Act was updated following 
the German Supreme Court ruling of an unfair burden on future generations (hindering 
SDG 10) if current climate targets and trajectories persist and SDG 13 is not met. The 
government increased their goals to 65% emission cuts by 2030 and 88% by 2040 while 
committing to climate neutrality by 2045 (German Federal Government 2021a). However, 
early research shows that the country would need an emission reduction target of 69% 
below 1990 levels by 2030 to be in line with the 1.5°C limit (CAT 2021a). Moreover, plans 
to phase-out coal by 2038 represent a timeline which is highly insufficient to achieve the 
1.5°C goal, since it is almost a decade too late (CAT 2020).

Germany’s energy transition policy, internationally known as Energiewende, aims at 
decarbonising the energy sector. The country is often referred to as a frontrunner in the 
transition to renewables. Today, renewable sources produce 38% of electricity in Germany 
(Svobodova et al. 2020). For the future, the Coal Exit Act and the Climate Action 
Programme 2030, a supplement of the Climate Action Law, set a target of 65% renewable 
energy share in gross electricity consumption in 2030 (BMU 2019; BMWi 2020b). However, 
stringent policy measures to achieve this share are so far missing and it remains unclear 
how Germany will achieve this self-imposed goal and at the expense of whom (CAT 2020). 
In December 2020, Germany submitted its updated NDC jointly with all EU member 
states. This joint EU NDC explicitly mentions the Just Transition Fund, which aims at 
supporting workers and communities that rely on the fossil fuel value chain and alleviate 
socio-economic impacts, thereby contributing to the 2030 Agenda’s core principle “leav-
ing no one behind” and SDGs 1 and 10 (European Commission 2020, 2021; European 
Union 2020). On the one hand, Germany’s reliance on coal in particular creates trade-offs 
with climate change mitigation and environmental protection, especially along the WEF 
nexus (SDGs 2, 6, 7 and 15) (German Federal Government 2016). Yet, the transition to 
renewables also comes along with some environmental trade-offs. For instance, wind 
turbines’ effects on species conservation and local fauna have led to citizens resistance 
(SDGs 7 and 15) (Wehrmann 2019). On the other hand, two interviewees mentioned that 
the phase-out of coal can have negative socio-economic implications for coal regions 
(SDGs 1, 8 and 10) (Interviewee 1 2019, Interviewee 2 2019) . In the following sections, we 
will apply our framework of a just energy transition to the case of Germany. We aim to 
evaluate how the tenets of justice are addressed, how the just energy transition commit-
ments are integrated into national policy, what gaps remain and where the biggest 
challenges reside for a just energy transition.

Distributional justice

The energy transition in Germany has so far been faced with a series of challenges in 
addressing resulting distributional injustice. While phasing-out coal, Germany has been 
slowly increasing its renewable energy sector. To level the playing field, Germany 
introduced feed-in tariffs (FiTs) through the Renewable Energy Sources Act that guar-
anteed appropriate pricing and priority access for renewable energy producers 
(German Federal Government 2021b). However, the resulting costs are transmitted to 
the electricity consumer, which results in a financial burden on lower income 
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communities and creates trade-offs with regard to SDGs 1 and 10. Moreover, when 
managing the renewables inventory, large developers are preferred, which raises 
questions on the inclusiveness and competitiveness of the system (SDGs 8 and 9) 
(Svobodova et al. 2020). Importantly, due to increased usage of land for renewables, 
farmers are complaining about higher prices for agricultural land, which poses a risk to 
food security and may lead to social injustices (SDGs 2 and 10) (Müller 2017). Moreover, 
research shows that increased biofuel production from rapeseeds enhances the com-
petition for freshwater resources and pastureland, and when produced as large-scale 
monocultures, can affect biodiversity (SDGs 2 and 6) (Gerbens-Leenes and Hoekstra 
2011; Rulli et al. 2016).

To address some of these challenges, several measures were taken in Germany to 
improve distributional justice of the coal phase-out. To address the issue of overburden-
ing electricity prices, the Coal Exit Act, adopted in July 2020, includes an authorization to 
compensate electricity consumers in the event of a coal phase-out related increase in 
electricity prices, which is a social protection measure that simultaneously benefits SDGs 1 
and 10 (BMWi 2020a). Moreover, FiTs were later offered to a variety of contributors to the 
Energiewende, such as citizens, farmers and cooperatives, which now jointly own 40% of 
the country’s renewables, thereby contributing to distributional justice and mitigating 
local resistance to renewables (SDGs 1, 7 and 8) (Svobodova et al. 2020). To enhance 
acceptance, Germany’s government has recently agreed on a distance regulation of 1000 
metres between wind turbines and settlements to avoid noise pollution (SDGs 3 and 11), 
but the federal states can now actively decide for or against the application of this rule 
(Schulz 2020). This would decrease the available space for wind turbines and could 
jeopardise the government’s plan to substantially increase the share of renewables in 
view of SDG 7 (German Federal Environment Agency 2020). Beyond these measures, 
individual financial compensation for citizens affected by the installation of a wind turbine 
in their neighbourhood was found to be effective (Wehrmann 2019). Furthermore, some 
solutions were suggested to solve the “green-green dilemma” of expanding renewables 
while simultaneously protecting biodiversity, water resources and agricultural land for all 
(SDGs 2, 6, 15). For instance, the German Nature and Biodiversity Conservation Union 
(NABU) suggests banning the construction of renewables in ecologically sensitive areas, 
which could benefit SDGs 6 and 15 (NABU 2016). However, so far no clear regulation was 
adopted on this matter.

Importantly, to ensure an adequate distribution of the benefits and ills of the energy 
transition, the German government needs to assess and address socio-economic impacts, 
such as loss of economic activities, unemployment and green jobs potential, as indicated 
in our framework (ILO 2019). The coal phase-out will cause job losses and hinder SDG 8. 
Solely in the employment sector of lignite mining and power plants, hard coal power 
plants and hard coal mining, 80.000 jobs in mostly rural regions are affected. Moreover, 
many more jobs which are linked to heat and power generation will also be affected 
(Moch 2019). Around 19.800 workers are directly affected by the coal phase-out; 8.300 in 
Lusatia, 9.000 in the Rhine region, 2.400 in central Germany and 200 in the Helmstedt area 
(WSB 2019). To put this in context, these numbers represent just under 1% of the total 
number of employees in these regions. Moreover, two thirds of these employees will be 
older than 60 in 2030 and will retire or be close to retirement, which significantly lowers 
the number of directly affected employees by the coal phase-out. The Coal Exit Act 
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includes an adjustment allowance and early retirement for older employees in the coal 
sector (BMWi 2020a) thereby contributing to distributional and recognition justice by 
recognizing the elderly and providing social protection. Moreover, new employment 
opportunities will emerge in the renewable energy sector and are estimated at 338.500 
jobs (Wörlen et al. 2017; Analytics 2018). Nevertheless, green jobs potential, especially in 
the renewable energy sector, remains uncertain as past developments have shown, e.g. 
after the end of the solar boom in 2012, that renewables installation rates have fallen in 
recent years, leading to 100.000 lost jobs (BMWi 2018). Even though concrete measures, 
such as occupational retraining and skill acquisition for coal workers are explicitly men-
tioned in the Growth, Structural Change and Employment Commission’s final report, as 
well as in the final report on the coal exit of the Federal Environment Agency and other 
policy documents, concrete policies to implement these trainings are not yet in place 
(Wörlen et al. 2017; Analytics 2018; Oei et al. 2019; WSB 2019).

Germany set aside financial support to tackle these socio-economic challenges. 
Through the Investment Act for coal regions (German Federal Government 2020), the 
federal government has committed itself to providing up to €26 billion by 2038 to 
strengthen economic growth and create jobs in the lignite regions. Moreover, the 
Structural Aid Act associated with the Coal Exit Act earmarked additional €14 billion 
to support coal regions (Wassermann et al. 2015; Roberts et al. 2020; BMWi 2020b). This 
financial support primarily intends to facilitate structural change and implement regio-
nal development plans, to compensate for the loss of jobs and to enable developments 
towards a sustainable economy through infrastructure expansion and new research 
facilities in affected regions, contributing to SDGs 4, 8 and 9. Besides, federal states of 
affected coal-mining regions are allowed to use the financial support to invest in 
business-related infrastructure, public transport, environmental protection and land-
scape conservation, which benefits SDGs 9, 11 and 15 (BMWi 2020b). Other financial 
measures will be secured through the EU’s Just Transition Fund, of which Germany will 
receive the second largest funding slice after Poland. Thus, Germany will have financial 
means to facilitate new employment opportunities, offering re-skilling trainings, invest-
ing in clean energy, and rehabilitating former coal-mining areas, thereby contributing to 
SDGs 7, 8 and 15 (European Commission 2020; Morgan 2020). Finally, the German 
government is compensating coal companies with an additional €4.35 billion. 
However, early research shows that the government is overcompensating these com-
panies by almost €2 billion, questioning the equal distribution of benefits and ills of the 
energy transition and pointing to potential trade-offs with regard to SDGs 1 and 10 
(Matthes et al. 2020).

Despite aforementioned trade-offs, the coal phase-out offers multiple benefits. With 
regard to health, the coal phase-out would avoid air pollution from coal power plants 
and remove unsafe mining jobs, substantially benefitting SDG 3 (Analytics 2018). In 
2015, air pollution from German coal power plants was responsible for 3.850 premature 
deaths, 1.800 cases of adult chronic bronchitis, 79.000 asthma attacks of children and 
1.2 million working days lost, and related estimated costs of €5.5–10.5 billion (Europe 
Beyond Coal 2017). Such effects were also caused across German borders, as Germany 
possesses six of the most polluting coal plants in Europe (ibid.). Moreover, one inter-
viewee mentioned that a fast coal phase-out would avoid further relocation of towns 
and forest clearing for new lignite mining (Interviewee 4 2019) . To date, 120.000 people 
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were relocated due to mining (WSB 2019). In contrast, a transformation of closed mining 
areas into recreational areas, lakes, and touristic attractions could increase quality of life 
and provide new income sources for the local population (Analytics 2018). Thus, a just 
energy transition could benefit good health (SDG 3) and economic growth (SDG 8), 
decrease inequality (SDG 11) as well as ensure forest conservation (SDG 15). A disregard 
of the societal benefits emerging from the coal phase-out and how these could be 
enhanced and justly distributed, has kept policy makers from developing long-term 
plans to meet the transition objectives advocated by citizens in a socially acceptable 
manner (Svobodova et al. 2020).

Recognition justice

Among others, addressing the tenet of recognition justice requires skills development, job 
transition support and social protection policies for workers and vulnerable groups (ILO 
2019). As mentioned above, the Coal Exit Act, Structural Aid Act and the Just Transition 
Fund recognize the challenges of various groups in mining regions and provide financial, 
technological and planning support to ensure a positive future in these regions (BMWi 
2020b). The adjustment allowance and early retirement for older employees in the coal 
sector (BMWi 2020a) serve as social protection measures for the vulnerable group of 
elderly (SDGs 8 and 10). Moreover, a package for the protection of employees has been 
developed. It includes compensation of lost wages and pension’s deductions, qualifica-
tion programmes, placement of the employees in new work sectors, participation in trade 
unions and workers’ councils, collective bargaining agreements, and no business-related 
layoffs in mining and power plants (SDGs 4, 8, 16). In cooperation with social partners, 
structural change is actively shaped to create high-quality jobs in mining regions and hard 
coal locations (WSB 2019). Yet, as mentioned above, concrete policies for occupational 
retraining are so far lacking. One interviewee stated that the principle of “leaving no one 
behind” to date remains ignored in Germany and points to a widening gap between rich 
and poor (Interviewee 1 2019) . These lacking policies could create trade-offs with SDGs 1, 
8 and 10.

In early 2019, the “Growth, Structural Change and Employment Commission”, also 
known as the Coal Commission, which was appointed by the government to represent 
multiple stakeholders, found a compromise for phasing out coal-fired power generation. 
The Commission was established to avoid structural discontinuities in the affected regions 
and to develop a regional and industrial policy strategy that shapes structural change and 
supports new businesses and their workforce to adapt to the new regional structures 
(WSB 2019). This multi-stakeholder commission involved 31 stakeholders from trade 
unions, politics, environmental associations, industry, and affected federal states, aiming 
to recognize all stakeholders affected by the coal phase-out (GSDS 2018). However, one 
interviewee indicated a general concern that some stakeholders were left behind in the 
German energy transition (Interviewee 2 2019) . This holds true for the vulnerable group 
of youth that is not represented in the Coal Commission, although they will be most 
affected by climate change and the energy transition. Farmers were not represented 
either, although they will be significantly affected by increasing land prices due to the 
expansion of renewables. Women are also underrepresented, covering only 10 out of 31 
membership positions in the Coal Commission (Kern and Meier 2018) potentially 
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generating trade-offs with SDGs 5 and 10. Moreover, the Commission fails to include local 
knowledge and stories, as well as place and cultural identity that are essential to guaran-
tee recognition justice (Jenkins et al. 2016). Two interviewees further highlighted the 
government’s failure to integrate climate targets into the German Sustainable 
Development Strategy (Interviewee 1 2019, Interviewee 3 2019) , pointing out the lack 
of recognition of future generations and how they will be affected by climate change.

Important gaps in fully acknowledging and including unrecognized and marginalized 
social groups and in listening to their needs, stories and knowledge still exist. Moreover, 
using the available funds in the different regions effectively to achieve social stability and 
to create economic perspectives for a broad range of social groups is expected to be 
difficult due to diverse needs and demands (Reitzenstein and Popp 2019).

Procedural justice

The Coal Commission aimed to enhance procedural justice through a social dialogue 
bringing together representatives from all sectors. According to one interviewee, the 
establishment of the commission would not have been possible without strong support 
by Chancellor Merkel and political as well as public pressure, pointing at the heightened 
need for inclusive processes (Interviewee 2 2019) . Given the challenges of the coal phase- 
out and the multiple interests at the table, the Coal Commission required long negotia-
tions, but an agreement to gradually phase out coal by 2038, with the option of pushing 
this deadline to 2035, was reached. The achieved compromise received broad societal 
consensus, suggesting a perceived legitimacy of the Commission as an inclusive body 
(Reitzenstein and Popp 2019).

Nevertheless, although the Coal Commission aimed to represent affected regional 
stakeholders through representatives, it remains limited in its inclusiveness and decision 
power. Participation in decision-making does not only mean physical involvement. For 
instance, the consideration and representation of knowledge and stories of local com-
munities through active listening and early engagement of local communities is essential 
to procedural justice (Jenkins et al. 2016). One interviewee compared the coal phase-out 
in affected regions to a colonialization process and questioned a democratic and just 
energy transition (Interviewee 4 2019) . Another interviewee pointed to intergenerational 
justice, which has so far not been taken into account by the German government 
(Interviewee 1 2019) . Thus, in order to achieve structural change, acceptance by the 
local community needs to be ensured, along with the development of new economic 
activities. One interviewee suggested institutionalizing a local dialogue through asso-
ciated resident councils in the affected regions, with support from the central government 
(Interviewee 1 2019) . Moreover, the coal exit roadmap of the Coal Commission was 
significantly watered down by the government from the original multi-stakeholder com-
promise. Especially the schedule of a gradual phase-out from 2023 onwards now con-
centrates on the period between 2028 and 2029. The amendments were met with 
criticism by members of the Coal Commission, environmental associations and scientists 
since they are not in line with the Paris Agreement and create trade-offs with SDG 13 (Oei 
et al. 2020; Praetorius et al. 2020).
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Through increased knowledge and technology transfer to the global South, Germany 
aims to fulfil its international responsibilities in solving global challenges, such as the 
energy transition, and contributing to SDG 17. The German government wants to 
strengthen the positive international perception of the Energiewende through bilateral 
cooperation and partnerships with strategically important partner countries. For instance, 
Germany is a member of the Powering Past Coal Alliance (PPCA) aiming to advance the 
global coal phase-out and a just energy transition as mentioned in the country’s VNR 
(German Federal Government 2021c). Moreover, it responded to South Africa’s call for 
support and joined the Just Energy Transition Partnership initiated at COP26 (COP26 
2021). Knowledge creation through high-level intergovernmental dialogues on energy 
policy that address concrete challenges and serve as international exchange of experience 
are furthermore envisioned. Overall, Germany has a special responsibility in implementing 
the energy transition given its high historical GHG emissions and the high share of coal. 
Yet, the country has failed to inform citizens on changing energy consumption behaviour 
needs and opportunities and did not provide information on new energy saving technol-
ogies (Müller 2017), leaving another important gap in procedural justice.

Summary of findings

To conclude, although Germany has made progress in defining and implementing drivers 
and means to phase-out coal by taking into account the tenets of justice, concrete policies 
to implement these drivers and means are so far insufficient. On the one hand, the Coal 
Commission’s multiple-stakeholders approach represents an inclusive form of govern-
ance in line with procedural justice. Additionally, compensation schemes and social 
protection measures are in line with distributional and recognition justice. On the other 
hand, bottom-up processes in the affected regions including local knowledge mobiliza-
tion and full information disclosure, to create ownership and to develop a clear idea of 
what comes after coal, are so far lacking. Concrete policies for occupational retraining are 
not yet in place either. Moreover, Germany has so far failed to develop adequate measures 
for all off-track national SDG indicators, creating further limitations for implementing 
a just transition in line with the Paris Agreement and the 2030 Agenda (Clark et al. 2018; 
GSDS 2018; Appun and Wettengel 2019).

Evidence from South Africa
All South African interviewees stated that the coal phase-out and associated trade-offs 
along the WEF nexus and on the triple challenge of eliminating inequality, poverty and 
unemployment are the biggest concerns when implementing the 2030 Agenda and the 
Paris Agreement (Interviewee 6 2019, Interviewee 7 2019, Interviewee 8 2019, Interviewee 
9 2019). A just transition has been referred to as a synergic solution in the country’s NDCs, 
Voluntary National Review (VNR) and National Development Plan (NDP), as well as in 
conducted interviews (South African Government 2012, 2019, 2021a, 2021b). More than 
86% of electricity generation in South Africa stems from coal and the country remains one 
of the major coal exporters, making it highly reliant on coal. So far, only one coal plant was 
shut down, 41 are still operating and five are under construction (Roberts et al. 2020). Due 
to the COVID-19 pandemic and associated decreased mining activities, South Africa’s 
emissions are currently decreasing. Thus, the country overachieves the upper range of its 

JOURNAL OF INTEGRATIVE ENVIRONMENTAL SCIENCES 101



NDC target. However, South Africa’s climate commitment in 2030 is not consistent with 
the Paris Agreement’s s target of keeping global warming below 2°C and remains highly 
insufficient (CAT 2020). In September 2021, South Africa set a stronger target to 2030 in its 
updated NDC (South African Government 2021b), but the new target is still not in line 
with the Paris Agreement (CAT 2021b).

Next to the country’s high reliance on coal and insufficient climate policies, the 
elimination of poverty (SDG 1), inequality (SDG 10), and unemployment (SDG 8) represent 
fundamental challenges that may undermine climate objectives and create trade-offs 
with SDG 13. Moreover, the COVID-19-related slowdown of domestic economic activity 
has led to an economic downturn of −7% of GDP in 2020 (World Bank 2020), further 
burdening the country’s triple challenge, but a recovery of 3.7% of GDP is estimated in 
2021 (SARB 2020). First proposals by the South African government for post-pandemic 
recovery, such as a “Mining and Energy Recovery Plan” which includes development of 
new coalfields, indicate a prioritisation of carbon-intensive investments over a “green” 
economic recovery. This will jeopardise the achievement of multiple SDGs and some of 
South Africa’s own policies (SA News 2020a). For instance, a carbon-intensive recovery 
would jeopardise the implementation of the Integrated Resource Plan (IRP). The IRP’s 
update in 2019 marks a shift in energy policy towards renewables and aims to shut down 
over 35 GW (of 42 GW currently operating) coal generation capacity by 2050 (Department 
of Energy 2019; CAT 2020). Importantly, the COVID-19 pandemic recent social unrest and 
lootings in July 2021 have exacerbated the country’s health, as well as social and 
economic challenges that could slow down South Africa’s coal phase-out and the imple-
mentation of related SDGs, such as SDGs 1, 3, 7, 8 and 10 (CAT 2020; Nebe 2021). In the 
following sections, we will apply our just energy transition framework to the case of South 
Africa to assess the country’s progress and challenges in implementing the energy 
transition.

Distributional justice

To increase renewable energy investments and diversify the country’s energy mix, South 
Africa launched the Renewable Energy Independent Power Producer Procurement 
Programme (REI4P) in 2011, replacing FiTs. The REI4P aims to generate 20.000 MW of 
renewable energy by 2030 by signing up to currently 27 Independent Power Producers, 
which have a mitigation potential of 8.1 Megaton CO2 equivalent per annum (South 
African Government 2019) significantly contributing to the achievement of SDGs 7 and 
climate goals. Thereby, the REI4P’s targets are set in line with the IRP (Cape and van der 
Westhuizen 2015). Simultaneously, the REI4P aims to boost local economic development 
through renewable energy projects income and ownership of wind and solar farms 
(SDG 8). Thereby, REI4P requires a diversion of revenue of up to 20% to local communities, 
hence contributing to distributional justice (Independent Power Producers Office 2019). 
The REI4P procured 6.4 GW of renewable projects by June 2019 (Independent Power 
Producers Office 2019).

Nevertheless, one interviewee argued that the benefits of REI4P projects are not 
equally distributed (Interviewee 7 2019) pointing to trade-offs with SDG 10. The balance 
of power between the renewable energy companies and communities is unequal and 
only limited socio-economic benefits are associated with REI4P. Especially job creation 
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through REI4P is rather limited, as most created jobs are only short-term, for construction 
work, whereas long-term manufacturing jobs are located in urban centres and not in 
affected rural regions hampering SDGs 8 and 10 (McDaid 2016). Moreover, municipalities 
are facing declining revenues and secondary economic effects on the local economy will 
emerge (Strambo et al. 2019). The coal-mining sector currently employs 82.000 workers. 
Projections show that jobs in the sector will shrink to around 21.000 by 2045. Early 
retirement will not be an option, since most workers are aged under 40 (ibid.). 
Alternative sectors for job creation in the region are renewable energy, IT, agriculture, 
rehabilitation, and manufacturing, but such a transition requires training and job change 
support (ibid.). While phasing-out coal is often associated with job losses, regional 
economic development and other related consequences of moving away from coal are 
not addressed. In addition, affordability and access to renewable energy systems remains 
a concern, which is exacerbated through increasing informal settlements in urban areas 
constituting trade-offs between SDG 7 and 11 (South African Government 2019). 
Although an interviewee highlighted the particularly high progress on electricity access 
from only around 50% of the population in the 1990s to above 80% to date, reaching 
remaining population in isolated areas while also maintaining electricity prices low 
remains a challenge for the energy transition (Interviewee 8 2019). The uptake of off- 
grid solar systems remains very low, with only 1% of the population utilizing these 
technologies.

To boost the electricity reach and the uptake of renewables, policy measures that 
address social, economic and environmental trade-offs and enhance co-benefits were 
developed. A spatial planning for wind and solar energy developments in the country, 
taking into account environmental, social, and economic factors, was sought through 
a strategic environmental assessment by the Department of Environmental Affairs (DEA). 
Hereby areas with high economic potential and high social need were identified as 
priority areas for renewable energy manufacturing. An environmental and technical 
constraints mask was further developed to eliminate areas with highly sensitive features, 
such as protected areas. Afterwards, the identified areas were consulted with provincial 
governments and the private sector to guide the development of wind and solar energy 
in an economically, environmentally and socially just way (South African Government 
2019) and in line with the tenets of distributional and recognition justice. In addition, 
these assessments contribute to the achievement of SDGs 7, 10 and 15. According to one 
interviewee, trade-offs between food security and renewable energy have not been 
evident (Interviewee 7 2019). In fact, landowners tend to benefit from having solar panels 
on their land and at times, combine these with other productive uses, such as raising 
sheep, which also protect the solar panels from grass growth pointing to synergies of 
SDGs 2, 7 and 15. This stands in stark contrast with the country’s current coal mining 
activities that pollute surface- and groundwater with acid and metals, making agricultural 
land unproductive and leading to trade-offs with SDGs 2, 6 and 15 (Shawoo et al. 2020).

Nonetheless, green job creation, transferable and high skills development such as 
electrical and mechanical knowledge, and upgrading measures to enable transitions in 
labour markets are insufficiently developed and conflict with SDGs 4 and 8. As mentioned- 
above, green job creation through REI4P remains limited. This also applies to the carbon 
tax adopted in 2019. Environmental campaigners and industries criticize the tax due to its 
weakness and potential job losses in the mining and automobile sector (Climate Home 
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News 2019). Moreover, the tax level itself is too low at the moment and should increase 
over time, according to one interviewee (Interviewee 8 2019) . Due to the government’s 
current post-pandemic recovery proposals and measures, low-carbon economic recovery 
and green job creation remain further limited, although recent research shows that 
investments in renewables present the cost-optimal energy supply choice (Roff et al. 
2020).

Recognition justice

Barriers to renewables are tied to marginalization, corruption, poverty, and ongoing 
investments in fossil-fuel-driven companies, affecting the achievement of SDGs 1 and 
10 (South African Government 2019). The state-owned electricity utility, Eskom is still 
reluctant to phase-out coal and invest in renewables (McDaid 2016). It is further interested 
in aligning its economic interests with the status quo (Montmasson-Clair 2017). To date, 
Eskom and Sasol, the largest coal-to-chemicals producer, jointly account for more than 
50% of the country’s greenhouse gas emissions and 85% of coal used in the local market 
by volume (Mailula 2019). The coal phase-out is a politically salient issue. Eskom’s financial 
solvency contributes to the country’s planning uncertainty, delays the extension of 
renewable energy systems and jeopardises the IRP and REI4P implementation. In 
October 2019, the government increased financial support for Eskom’s bailouts, increas-
ing the pressure on the national budget (Cohen 2019; CAT 2020). Thus, Eskom remains 
a central and powerful actor, thereby slowing down a just energy transition process. 
These vested interests hinder the implementation of the SDGs and climate goals. One 
interviewee said that the implementation of the international agendas can only be 
understood if the state’s corruption of past years is taken into account. The interviewee 
specifically referred to “[. . .] forms of political entrepreneurship that undermine state 
capacity and ability by redirecting funds for corrupt purposes as depleted resources in 
the state” (Interviewee 6 2019).

Special recognition is needed in vulnerable mining regions, in particular in 
Mpumalanga, where the coal mining industry in South Africa is concentrated and 80% 
of the coal production occurs. Local social and economic effects of the coal phase-out will 
likely be significant in this region. Job losses will emerge in power stations, coal mines and 
transport, conflicting with SDG 8. This “could potentially trigger social destabilization” 
(Strambo et al. 2019, p.12). One interviewee pointed to the importance of distinguishing 
between relative and absolute inequality. The interviewee further argued that South 
Africa has to deal with “absolute inequality because the divide between rich and poor is 
growing” (Interviewee 6 2019). Therefore, risks and vulnerabilities of affected people, 
especially in Mpumalanga need further analysis, and regional development plans and 
governmental interventions must be developed. An interviewee stated that the current 
focus of the affected people lies on job security rather than on environmental concerns or 
regional development:

”there are whole communities built around coal, that live around a coal-fired power station, 
and pretty much everyone works there and all livelihoods depend on that. Hence, what 
happens to those individual families and communities and people is a separate question from 
[. . .] a net national benefit of employment gain if that doesn’t help them look after their family 
and community” (Interviewee 8 2019).
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In line with the tenet of recognition justice, social protection policies to protect workers 
and vulnerable stakeholders, such as low-income communities, youth and small business 
owners, need to be set up, which would also turn into synergies with SDGs 1 and 10. Plans 
and initiatives, such as the REI4P and the strategic environmental assessment by the DEA, 
should be further enhanced and improved in order to deliver to multiple SDGs, while 
further mitigating emissions. Especially green job creation and skills training (SDG 8), local 
ownership of renewable energy systems (SDG 10) and biodiversity protection (SDG 15) 
could be achieved by simultaneously ensuring access to sustainable energy (SDG 7). 
South African researchers therefore suggest setting up a multi-stakeholder task team by 
the government to review the REI4P implementation model to improve the current 
consequences faced by affected communities and regions (McDaid 2016).

Besides South Africa’s high dependence on coal, the country is confronted with the 
triple challenge of poverty, unemployment and inequality hampering a just energy 
transition and the achievement of SDGs 1, 8 and 10. South Africa currently displays 
features of a low-growth, middle-income trap such as high unemployment rates and 
low savings (South African Government 2012). High national unemployment rates of 
27.25% and up to 80% in some regions are especially among the youth (South African 
Government 2019). Both high unemployment and discrimination on the basis of age, sex, 
disability, race, ethnicity, origin, religion, economic or other aspects are prevalent in South 
Africa and lead to increasing multidimensional poverty and associated challenges (South 
African Government 2019). Under these conditions, the 2010 New Growth Plan’s target to 
reduce the unemployment rate from 25% to 15% and to create 300.000 jobs in the green 
economy until 2030, seems rather unfeasible (South African Government 2010; Rennkamp 
2012). Moreover, the coal industry has been a sector for job supply to black people in 
South Africa. “It is a sector dominated by big multinationals, largely white [. . .] but since 
1994 the government has had a program for broadening the economic base [. . .] to 
encourage black entrepreneurs to get into greater numbers in the mining sector”, as one 
interviewee explained (Interviewee 6 2019). Thus, young and black people represent 
particularly vulnerable groups that must be better recognized in the just energy transition 
process and could synergize with SDG 10.

On a positive note, several measures are taken to increase green-jobs opportunities 
(SDG 8). The one million climate jobs initiative (OMCJ) of the Alternative Information 
and Development Center (AIDC) tries to reduce poverty (SDG 1), grow economic sectors 
that support sustainable development and address climate change (SDG 13). It aims at 
developing a model of renewable energy roll out that would create 150.000 sustainable 
jobs in the green energy sector, as well as green jobs in agriculture, green building 
refurbishment, and alien vegetation cleaning (McDaid 2016). Still, a wider economic and 
employment development in South Africa’s coal-mining regions is needed, such as 
occupational retraining and skill acquisition that would also benefit SDGs 4 and 8, as 
well as investments in biofuels production. The government also needs to take into 
account that especially youth are affected by unemployment. Large parts of these 
population groups will migrate to urban areas rather than staying in rural regions. 
Therefore, investments in green job creation in cities are necessary, as one interviewee 
stated (Interviewee 6 2019). The government therefore promotes a just energy transi-
tion through the National Employment Vulnerability Assessment (NEVA) and Sector Job 
Resilience Plans (SJRPs). NEVA will assess the impact on jobs of climate change to 
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identify what and where job-related interventions are required. SJRPs will explore 
sectoral job creation opportunities conducted by the ministries (Strambo et al. 2019). 
These assessments are in line with distributional and recognition justice while signifi-
cantly contributing to SDG 8.

Procedural justice

To ensure a just energy transition, the National Planning Commission has set up 
a Stakeholder Dialogue on Pathways for a Just Transition, which seeks to build a shared 
vision between the government, labour, civil society, and businesses taking into account 
a social dialogue in line with our framework. One interviewee reported that participatory 
consulting processes within these stakeholder dialogues across the country have been 
a major success:

”They’ve held workshops in many parts of the country, they’ve particularly reached out to 
bring in more community based organisations, as well as Labour Unions [. . .] but the ones 
that have been the most absent have been the Labour Unions, and they’re particularly 
important of course in the just transition” (Interviewee 8 2019).

However, the protection of jobs in the mining sector is strongly supported by members 
of the African National Congress (ANC) due to a strong historical bond between ANC, 
labour unions, and the communist party. These factors make it even harder to implement 
a just energy transition. Yet, the Stakeholder Dialogue mobilized local knowledge, man-
aged an early engagement with local communities, youth, businesses and experts and 
forged strong social consensus, which is essential regarding procedural justice. After 
seven workshops in different coal-mining regions, they proposed a strategic approach 
and prioritised the WEF nexus at the core of the just energy transition (NPC 2019), thereby 
synergizing with SDGs 2, 6 and 7. Although the Dialogue represents a key effort to design 
a just energy transition, it is not yet sure how such a “social dialogue will inform the 
implementation of a broad socio-economic development pathway” (Strambo et al. 2019, 
p.9). The updated NDC of South Africa states that based on the National Planning 
Commission’s Stakeholder Dialogue, a Just Transition Plan will be finalized (South 
African Government 2021b). To date, it remains unclear how this will play out in practice 
and if such a plan will include the tenets of justice.

While coordination issues have been prevalent, South Africa has been particularly 
successful in setting-up participatory approaches to policy development, involving 
a wide variety of stakeholders. As noted by one of the interviewees, 

”in South Africa, we’ve got a political culture that [. . .] government obviously makes policy, 
but it’s quite consultative, it’s fairly participatory, so there are discussions between govern-
ment, business and civil society and it is fairly standard that big policy questions are 
consulted on” (Interviewee 8 2019).

For instance, in addition to local and provincial governments, the National 
Coordination Mechanism is composed of the recently established National 
Sustainable Development Stakeholders Forum for non-state stakeholders, and 
a newly set up inter-ministerial Committee on Sustainable Development Agendas 
that incorporates the Director’s General National Steering Committee including the 
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Inter-Departmental Implementation Committee and the Inter-Departmental Working 
Groups (South African Government 2019). Similarly, the National Climate Change 
Committee promotes cross-sectoral and vertical coordination by including civil 
society, the private sector, and labour representatives (Petrie et al. 2018). In 
December 2020, the Presidential Climate Change Coordinating Commission (PCCCC) 
was established. In the country’s updated NDC, the PCCCC is tasked “to oversee 
South Africa’s just transition” (South African Government 2021a, p. 4). It is chaired by 
the President and is therefore expected to have more influence than the Ministry of 
Forestry, Fisheries and Environment in coordinating and overseeing the transition 
towards a low-carbon economy. The PCCCC comprises representatives from govern-
ment, labour, civil society, business, academia, and traditional leaderships, and will 
engage with key stakeholders on NEVA and SJRPs to ensure procedural justice 
(Creamer 2020; SA News 2020b). These engagements can contribute to the achieve-
ment of the Paris Agreement’s goal, as well as to SDGs 7, 8, 13 and 16. Nevertheless, 
the country is still lagging behind in implementing its climate and sustainability 
goals due to a lack of coherence between national, provincial, and local level actions 
and a mismatch of various planning frameworks across these levels and across 
sectors.

The private sector also contributes to the implementation of climate policies and 
the just energy transition. For instance, the South African government together with 
the National Business Initiative hosted a dialogue series to present their efforts, 
lessons learnt and knowledge in adapting to and mitigating climate change. 
Thereby, the African Alliance on the Circular Economy by South Africa, Rwanda and 
Nigeria was launched (South African Government 2019), which further enhances 
national and even transboundary knowledge creation in the field of sustainable 
development. Such alliances contribute to ILO’s commitment of increased technology 
and knowledge transfer and SDG 17.

Summary of findings

To conclude, South Africa is currently at an early stage of implementing a just energy 
transition. Given its high reliance on coal and its triple challenge of eliminating poverty, 
inequality and unemployment, the country has made notable progress considering the 
tenets of justice. South Africa is slowly moving away from coal to renewable energy, 
especially through the successful implementation of REI4P and the Stakeholder Dialogue 
on Pathways for a Just Transition, which are in line with distributional and procedural 
justice. However, due to central powerful actors, such as Eskom and a strong coal lobby, as 
well as limited financial means to implement a just energy transition, the dominant 
political mind-set is only shifting slowly.

Comparison
As the previous sections have shown, a just energy transition comes with high costs and 
capacity requirements. Countries aiming for a coal phase-out need to assess associated 
economic, social and employment impacts and distribute the benefits and ills of such 
a transition in an equitable manner. Moreover, a just energy transition process must 
follow a just procedure that ensures inclusiveness, and offer recognition to all affected 
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social groups. Having analysed Germany’s and South Africa’s current approaches of 
planning and implementing a just energy transition; we compare these approaches 
according to our framework by taking into account the countries’ different political, social 
and economic conditions (see Table 2 and further elaboration in the sections below).

Distributional justice

Germany, as a high-income country with a consolidated democracy and high state 
capacity can afford compensation schemes for affected regions, enterprises and indivi-
duals. Conversely, South Africa cannot afford such measures. In the country’s updated 
NDC, the South African government asks the international community for (financial) 
support to implement a just transition (South African Government 2021b), which shows 
the country’s socio-economic difficulties. One option for South Africa could be to use 
revenue from the carbon tax to compensate most affected vulnerable groups, but that is 
likely highly insufficient both to achieve the climate goals and to support further devel-
opment, given the current low price (Interviewee 8 2019). In Germany, FiTs have con-
stituted a successful instrument to increase investments in renewables. Yet, the resulting 
costs are transmitted to the electricity consumer, resulting in social inequalities, although 
an added provision allows for compensation requests. Similarly, South Africa’s REI4P 
represents a successful approach to boost the expansion of wind and solar farms. 
However, the benefits of REI4P projects are not equally distributed and the increase of 
ownership through the diversion of revenue to local communities remained limited. 
Employment, social and economic impact assessments were conducted in both countries. 
South Africa’s spatial planning analysis for renewables manufacturing and energy produc-
tion as well as job impact assessments contributed to distributional and recognition 
justice by taking into account economic potential, social needs and protected ecological 

Table 2. Comparison of Germany’s and South Africa’s just energy transition measures and challenges 
according to our just energy transition framework.

Framework Germany South Africa

Distributional Justice 
Assessing employment, social 

and economic impacts 
Potential synergies and trade- 

offs with SDGs 1, 4, 5, 7, 8, 
10, 13, 15

↑ Compensations 
↓ Increased burden of electricity 

cost on consumers not 
addressed 

→ FiTs

↑ Spatial planning by DEA 
↓ Local jobs and economic losses 
→ REI4P

Recognition Justice 
Transitions in labour 
Social protection 
Potential synergies and trade- 

offs with SDGs 1, 7, 8, 10, 
13, 15

↑ Adjustment allowance, early 
retirement 

↓ Vulnerable group of youth not 
recognized 

→ Regional development plans

↑ OMCJ, NEVA and SJRPs 
↓Missing social protection policies; vulnerable 

groups (youth and black people) not 
recognized; no regional development plans 

→ Green job creation limited

Procedural Justice 
Social dialogue 
Technology & Knowledge 
Potential synergies and trade- 

offs with SDGs 7, 9, 10, 13, 
16, 17

↑ Coal Commission; international 
exchange on energy transition 

↓ No local knowledge 
mobilisation 

→ Information disclosure and 
institutional representation 
need improvement

↑ Stakeholder Dialogue; institutional 
representation; local knowledge mobilization; 
transboundary exchange 

↓ Limited representation of labour unions 
→ Insufficient policy coordination between local, 

provincial and national levels

Here, we represent measures that were taken in line with our framework with “↑”, key remaining unaddressed issues with 
“↓”, and measures that showed mixed results with “→” (own elaboration).
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areas. Yet, so far, there are no concrete measures in place to respond to economic losses 
and the limited local jobs creation in affected regions. Germany’s Coal Exit Act includes 
socio-economic assessments; however, concrete measures for occupational retraining are 
still lacking.

Recognition justice

Due to Germany’s socio-economic situation and financial means, social protections 
policies, such as adjustment allowance for employees close to retirement could be 
implemented. On the contrary, in South Africa, early retirement will not be an option, 
since most workers are aged under 40. The country’s transition in labour is strengthened 
through the initiatives of OMCJ, NEVA and SJRPs. Yet, green jobs creation through REI4P 
remain limited and benefits are disproportionately distributed to the private sector rather 
than communities. Importantly, social protection policies and compensation schemes are 
so far lacking, which can be explained by South Africa’s moderate state capacity caused by 
corruption and a defective democracy, featuring a dominant political party with strong 
historical bonds to trade unions. Likewise, any potential job losses are a politically 
sensitive topic given the high rates of poverty and unemployment. In Germany, regional 
development plans are mentioned in several policy documents, but concrete measures 
on how to implement these plans are not yet in place, whereas in South Africa regional 
development plans are still under development. In both countries, specific vulnerable 
groups are not recognized. In Germany, youth, farmers and women are not recognized or 
underrepresented in just energy transition dialogues, while young and black people in 
South Africa represent particularly vulnerable groups that must be better recognized.

Procedural justice

The Coal Commission of Germany has been an example of procedural justice in decision- 
making, also helping to soften negative economic impacts from a distributive justice 
perspective. However, the Coal Commission failed to include local knowledge and per-
spectives of youth, thereby still remaining limited in its coverage of interest groups and 
fulfilment of recognition justice. Politically, inclusiveness and resulting lengthy debates 
have led to a delayed phase-out of coal to 2038, demonstrating the challenges of 
procedural justice to generate the needed rapid transformation and ambitious climate 
action, even under strong financial support and planning. Despite the limited representa-
tion of labour unions in social dialogues, South Africa’s stakeholder dialogue on the just 
energy transition was a major success through local knowledge mobilization and con-
ducted workshops in many parts of the country. Germany could learn from these parti-
cipatory local stakeholder consultation workshops and local knowledge mobilization as 
well as information disclosure in affected regions. Conversely, South Africa might learn 
from Germany’s federal states policy coordination between local, provincial and national 
levels (Clark et al. 2018) that remains a challenge for South Africa. Both countries 
contributed to knowledge and technology exchange in line with procedural justice, 
such as South Africa’s transboundary exchange with Rwanda and Nigeria or Germany’s 

JOURNAL OF INTEGRATIVE ENVIRONMENTAL SCIENCES 109



membership in the Powering Past Coal Alliance. Most recently, Germany and South Africa 
have joined forces through the Just Energy Transition Partnership that aims at facilitating 
South Africa’s coal phase-out and is strongly supported by Germany.

Summary of findings

Just energy transition is part of an economy-wide low-carbon development required to 
implement the international commitments of the Paris Agreement and the 2030 Agenda. 
However, the goals of the two international agendas are strongly interlinked (Brandi et al. 
2017; Dzebo et al. 2018, 2019; Gomez-Echeverri 2018; Laumann et al. 2020; Chan et al. 
2021; Iacobuţă et al. 2021) and this is also reflected at the national level – efforts to 
achieve one objective can support or undermine other objectives. As Germany and South 
Africa are currently at very different stages of achieving the social, economic and envir-
onmental SDG targets, their development priorities and capabilities are very different. 
While Germany is economically and politically able to provide social security nets, tech-
nology and knowledge for such a transition, South Africa’s high reliance on coal makes 
the energy transition a question of political economy with multiple interests at play. 
Moreover, while Germany already has decades of experience in implementing energy 
transition policies due to its coal phase-out in the Ruhr area, South Africa is currently 
experimenting in more incipient stages of developing and implementing policy pro-
grammes that aim for a just energy transition.

IV. Discussion and conclusion

Our research demonstrated two core contributions: First, we developed a conceptual 
framework by combining theoretical and practical approaches of a just energy transition, 
taking into account potential synergies and trade-offs with sustainable development and 
climate goals. Second, we applied our framework to a comparative analysis of two highly 
coal-dependent countries with different social, economic and political backgrounds (i.e. 
Germany and South Africa). Through these diverse country settings and conditions when 
implementing energy transitions, we showcase how the just energy transition framework 
can identify gaps and opportunities for measures that respond to country-specific needs 
and provide evaluative and normative solutions.

Our findings reveal that both countries, Germany and South Africa, regardless of their 
socio-economic and political backgrounds face multiple challenges in planning and 
implementing a just energy transition. Such challenges can be observed along all three 
tenets of energy justice – regarding the distribution of benefits and ills (distributional 
justice), the recognition of vulnerable groups (recognition justice) and the representation 
of all affected stakeholders in respective institutions (procedural justice). Yet, differences 
in how countries can and do approach these challenges exist. For instance, Germany as 
a country with high state capacity and financial means can provide compensations and 
social protection policies to affected and vulnerable groups. South Africa, as a defective 
democracy with high levels of unemployment, cannot provide such a prerequisite. 
Although Germany already has decades of experience in energy transition, financial 
resources and policies at its disposal, the country’s coal phase-out timeline is not in line 
with the Paris Agreement. Moreover, key trade-offs with the implementation of SDGs 1, 6, 
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8 and 15 in particular emerge. In South Africa, the position of power and strong interests 
of the electricity provider Eskom and labour unions, as well as the high economic 
dependence on coal, make just energy transition policies challenging to implement. 
The country’s socioeconomic challenges specifically with regard to SDGs 1, 8 and 10 
require the inclusion of vulnerable stakeholders, thereby shifting away from top-down 
decision-making.

The limitations of our study provide potential future research opportunities. Since our 
study did not assess the implementation of SDGs and climate goals at the target level, 
quantitative data collection to evaluate SDG indicators and NDCs implementation in the 
context of a just energy transition could provide important insights into the country’s 
related challenges and performance of measures. Moreover, we did not interview affected 
stakeholders on the local level. Additional qualitative data collection on local level could 
assess if just energy transition policies, such as social dialogue and skills training are 
successfully implemented on the ground. Future inter- and transdisciplinary research is 
needed to analyse just energy transition as a means to jointly implement (inter-)national 
climate and sustainability goals. Critical approaches of energy, climate, social and envir-
onmental justice, systems thinking, global South perspectives, and considerations of past 
and future injustices are needed to promote and support far-reaching low-carbon 
transitions.

Ensuring a just energy transition is one of the major challenges that countries face 
when implementing the ambitious goals of the 2030 Agenda and the Paris Agreement. 
This is especially the case for countries that struggle to shift their economy from one 
energy regime to another, pressured by established businesses and political power bases, 
intensive costs and job losses, unequally distributed benefits and ills, interconnected 
cultural identity and a tight timeline for decarbonization. The successful implementation 
of the 2030 Agenda and the Paris Agreement require a paradigm shift away from current 
trajectories, while ensuring that no one is left behind. Our framework supports the 
implementation of such a paradigm shift by integrating concepts of energy justice with 
concrete measures that alleviates trade-offs and enhances justice for all, providing 
a practical policy tool and frame for discussions.

Our framework could be used by both researchers and policymakers working on the 
just energy transition topic. Researchers could use the framework to assess how the just 
energy transition is implemented by countries, both in policy content and on the ground, 
at the local level, with a view to the tenets of justice and supportive governance 
arrangements and policy measures. Policymakers could use the framework as a policy 
design toolbox to review if they consider the measures of the just energy transition 
framework in planning, formulation and implementation of a just energy transition. 
Moreover, researchers and policymakers could assess which SDGs benefit or collide 
with the implementation of a just energy transition in a country-specific context.

Notes

1. The Paris Agreement, adopted in 2015 and joined by 194 nations by the end of 2021, aims to 
to tackle the threat of climate change. in the context of sustainable development and efforts 
to eradicate poverty .
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2. The 2030 Agenda with its 17 Sustainable Development Goals (SDGs) was adopted by all 193 
United Nations Member States at the General Assembly of 2015 and signed through 
Resolution A/RES/70/1. The SDGs address, in broad terms, poverty (SDG 1), food (SDG 2), 
health (SDG 3), education (SDG 4), gender equality (SDG 5), water (SDG 6), energy (SDG 7), 
jobs and the economy (SDG 8), industry and infrastructure (SDG 9), human settlements (SDG 
11), sustainable consumption and production (SDG 12), climate change (SDG 13), oceans 
(SDG 14), life on land (SDG 15), peace and justice (SDG 16), partnerships (SDG 17).
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