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In response to the Paris Agreement, South Africa has committed to decommissioning its coal-fired power stations
and transitioning to renewable energy technologies. The pilot project for the energy transition that is planned for
the place is the decommissioning of the 1000 MW Komati power station, in Mpumalanga province. Despite the
existence of these guidelines, the energy transition may not be just for the society, power station workers and
community in Komati. As such, evaluating the social impacts and investigating the environmental impacts
associated with the energy transition, i.e., the decommissioning of the Komati power station was necessary, this
also includes investigating the involvement or participation of the community in the transition. To conduct the
study, questionnaires and in-depth interviews were administered to residents in Komati and to environmental
experts, to evaluate the above-mentioned objectives. The study found that residents are concerned with the
impacts that the closure of the Komati power station may give rise to, about their job security, livelihood, well-
being, community development and energy provision. They are also concerned about environmental impacts
associated with the lack of rehabilitation. Furthermore, the findings in the study indicate that the community is
not aware of or involved in the discussions of the energy transition of Komati.

1. Introduction

Fossil fuels have played an important role in the energy sector, as
well as in industrial development. According to Makgetla [1], 80 % of
global energy is generated from fossil fuels. To meet energy consump-
tion needs, coal-fired power plants offer consistent, dependable, and
economical power that is available on demand [2,3]. Coal continues to
be crucial to reducing global energy poverty since a large portion of the
globe lacks access to modern, and clean electricity [3]. The electrical
energy generated by fossil fuels such as coal is used to power up resi-
dential and commercial buildings, industrial processes and
manufacturing activities, all of which contribute to socio-economic
development. Estimates of reserves show that there is still enough coal
available to last more than 200 years, however, the usage of coal is
accompanied by several issues [2,4].

The combustion of coal in coal-fired power stations and coal mines
emits various chemicals which cause air pollution. These chemicals
include carbon dioxide, particulate matter, heavy metals, sulphur di-
oxide, and nitrogen oxides, and can cause effects such as acid rain, smog,
and human health effects such as cardiovascular, respiratory and

* Corresponding author.
E-mail address: lee-annm@uj.ac.za (L.-A. Modley).

https://doi.org/10.1016/j.erss.2024.103489

neurological disorders [5-7]. The other major concern is that the use of
coal contributes to greenhouse gas emissions as it releases large quan-
tities of carbon dioxide into the atmosphere, which increases the impacts
of climate change as well as contributes to global warming. Plans for
greenhouse gas emission reductions are facilitated by the Paris Agree-
ment, which is an international treaty on climate change. It has set the
goal of limiting global warming to 1.5° Celsius compared to pre-
industrial levels [2,8]. To achieve this goal, countries that are signa-
tories to this treaty aim to reach the global greenhouse gas emissions
peak as soon as feasible to reach global net zero emissions by 2050 [9].
As such, in the Paris Agreement, the phasing out of coal has been
identified as the primary step to achieving the targeted global warming
level since coal is the most carbon-intensive energy source.

The Intergovernmental Panel on Climate Change (IPCC) issued the
Special Report on Global Warming of 1.5 °C which assessed energy
transformation pathways for the coal phase-out [10]. The main findings
of the report are that the power supply by coal power plants should
globally be reduced to 80 % below 2010 levels by 2030 and be phased
out before 2040 [11]. All regions should phase out coal use between
2030 and 2040 [11]. By 2031, the OECD, Eastern Europe, and former
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Soviet Union member states will be the first to phase out coal, followed
by Latin America, the Middle East, and Africa by 2034, non-OECD Asia
by 2037, and the rest of the world by 2040 [1,10,11]. By phasing out
coal, nations are transitioning to the use of renewable energy technol-
ogies to reduce their carbon footprint as the Paris Agreement requires.
This decision of energy transition is not only based on the treaty obli-
gations and climate change, but also because fossil fuels are they are not
available for social ownership, they do not address inequality, and are
no longer the cheapest form of energy [12,48]. Very few studies in South
Africa have atempted to explore the societal impacts of the just energy
transition [13-15] and there is currently a gap in understanding the
perspectives of key stakeholders and socio-political factors actively
shaping the configuration of South Africa’s just transition [49]. This
current study seeks to understand the societal impacts through en-
gagements with the community in Komati, Mpumalanga.

2. Literature review
2.1. The role of coal in South Africa

South Africa has abundant coal resources, commercial coal mining
began in the country around 1857 and is currently the seventh-largest
coal producer worldwide [16]. The Waterberg, Witbank, and Highveld
coalfields contain over 70 % of the coal, with regions such as Free State,
Springbok and Emerlo producing smaller coal amounts [16]. South
Africa’s coal reserves offer a reasonably affordable and dependable
source of energy [17]. The majority of the nation’s energy comes from
coal. It is the main source of energy for electricity generation, and ac-
cording to the Department of Energy, 77 % of energy demands in South
Africa are met by coal [18]. Statistics indicate that 95 % of the electricity
that is consumed in the country is generated by Eskom, and from this
percentage, 90 % of the generated electricity is produced by Eskom’s
coal-fired power stations [17,18]. Not only is coal a primary source of
electrical energy in South Africa, but it is also feedstock energy for the
nation’s liquid fuel production, which contributes to about 36 % of
Sasol’s liquid fuel consumption [19]. Coal has a major role in South
Africa’s economy and in providing jobs for the country’s citizens.

When viewing the contribution of coal to South Africa’s economy, it
has played an important role, generating a revenue of about R51 billion
in 2013 [17]. In the mining industry, coal mining has had a revenue
output of 35 % of South Africa’s GDP, and employed about 93,000 coal
mining employees in 2021 [20]. About 80 % of coal mining activities in
the coal sector occur in Mpumalanga Province, and mining is the largest
contributor to the province’s economy [1]. In 2015, about 77,000
people were employed in coal mining [2]. The overall mining industry
employed about 457,000 individuals in 2016 out of a workforce of 15,8
million people, therefore, roughly 0.5 % of the nation’s workforce is
employed in the coal industry [1,2]. On a regional scale, coal mining
employs about 7 % of Mpumalanga’s workforce [16]. Despite its vital
contribution to South Africa’s economy and the energy industry, coal
has been an issue for the environment and human health due to the
carbon intense emissions, as well as other air pollutants that are asso-
ciated with its use.

2.2. Decarbonization and the just energy transition

To reduce the increased global emission of greenhouse gases, like
other countries, South Africa became part of the Paris Agreement which
aims to help countries transition to a low-carbon emitting economy [1].
This, however, requires South Africa to phase out its use of coal by
decommissioning its coal-fired power stations and investing in a low
carbon-emitting economy by transitioning to renewable energy tech-
nologies. There are several reasons why the decommissioning of coal-
fired power stations is a necessary starting point for the energy transi-
tion in South Africa, those are that coal causes enormous environmental
damage, particularly in Mpumalanga, and that burning coal creates air
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pollution, therefore damaging human health and biological diversity
[50]. Air quality surrounding the coal power stations in Mpumalanga is
ranked as some of the worst in the world and it is also estimated to cause
over 2200 deaths annually [21]. In addition to the health impacts, the
use of coal has a large carbon footprint, hence the transition is necessary.

To prepare for COP26, a United Nations climate change conference
that was held in Glasgow, South Africa submitted its revised Nationally
Determined Contribution (NDC), which entailed reducing its carbon
dioxide emissions to approximately 420 and 350 carbon dioxide
equivalence, by 2030 [22]. These emission reduction targets were in
response to the goal of the Paris Agreement of reducing global warming
levels. At the COP26 conference, which was held in 2021, South Africa
entered a partnership with the United States, the United Kingdom,
Germany, France and the European Union, called the Just Energy
Transition Partnership (JETP) [23]. The partners in the JETP pledged a
contribution of R131 billion to help South Africa with its transitioning
process of reducing the carbon intensity in the energy sector, as well as
the employment of renewable energy technologies [22]. In response to
South Africa’s carbon emission reduction target, Eskom, which is the
country’s largest electricity provider, plans to decommission 5400
Megawatt (MW) of electricity from coal generation by the year 2022, as
well as 10,500 MW by 2030, and lastly, 35,000 MW by 2050 [24]. The
plans for coal phase-out are set to begin in Mpumalanga, with the
decommissioning of 10.7 GW of existing coal-fired power stations such
as Komati, Camden and Grootvlei by 2030, with only Medupi and Kusile
expected to remain operational by 2040 [24]. However, unlike as pro-
posed initially, there are plans of decommissioning the Komati power in
2022 instead of 2030 [25].

2.3. The need for a just energy transition

A just energy transition is important an important process in
ensuring that energy transition does not cause significant or irreversible
impacts on the workers, society and communities that are supported by
the coal-fired power stations, in this case, the Komati power station. As
such to determine whether the transition process is just, it is crucial that
the social impacts, as well as the environmental impacts that can arise
from the energy transition, are addressed, relative to compliance with
the just energy transition guidelines. Also, it is imperative to examine
the role that the community plays during the transition process, to
evaluate if the process has been inclusive. According to the International
Labour Organization, a just transition refers to “the conceptual frame-
work in which the labour movement captures the complexities of the
transition towards a low-carbon and climate-resilient economy, high-
lighting public policy needs and aiming to maximize benefits and
minimise hardships for workers and their communities in this trans-
formation” [26]. To be just, a transition must provide an atmosphere
that encourages businesses, employees, investors, and consumers to
support and drive the transition to ecologically sustainable and inclusive
economies and societies [27,28]. Given this background, it is necessary
to examine the impacts of energy transition in Komati, to assess if the
process has been a just energy transition.

2.4. Societal aspects of the Just Energy Transition

It is a well-known fact that the transition can have social impacts
such as changes in employment or lower incomes. But on the contrary,
the energy transition directly destroys or creates jobs and spreads
through supply chains and income changes affecting the whole econ-
omy. in addition to this, more ecological goods and services in the en-
ergy transition may lead to higher prices, leaving less income available
for other goods and services [29]. Social impact refers to the conse-
quences brought by public or private behaviors that change people’s
way of living, working and leisure, as well as the changes in customs,
values and beliefs that guide and regulate social cognition [30]. The
energy transition poses greater challenges for developing countries,
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especially in terms of their dependence on traditional biomass and fossil
fuels. This dependence makes developing countries vulnerable and
makes them fall into a poverty trap, where countries without access to
modern energy services have to pay more for the energy they use [31].
Due to this many questions and concerns have been raised by the public
regarding the environmental degradation and socioeconomic issues
surrounding just energy transition [32].

2.5. Research problem

The operation of the Komati power station is beneficial to Mpuma-
langa as it provides jobs and ensures electricity provision. Data indicates
that the province is faced with high rates of unemployment [2]. In 2016,
the unemployment rate in Mpumalanga was approximately 31 % and
was above the average national unemployment rate of 26.5 % [1].
Throughout its operation, the Komati power station has employed about
753 semi-skilled and skilled workers, reducing the unemployment rate
of the local municipality [33], under which Komati Village falls. Ac-
cording to an economic impact assessment conducted he KPMG [33], the
Steve Tshwete local municipality had an unemployment rate of 13.9 %
in 2015, which was far less than Mpumalanga’s unemployment rate.
Regarding electricity supply, of the 30,066 MW installed capacity, the
Komati power station produces 1000 MW of generating capacity, help-
ing to ensure energy security [2,33]. As such the decommissioning of the
power station will have adverse impacts on the workers and commu-
nities that are supported by the power station.

Studies from countries that have undergone the energy transition
process, by decommissioning their power stations, indicate that energy
transition processes can give rise to impacts such as job loss, changes in
livelihood, effects on well-being and distrust in the government [34-36].
Other studies indicate that the energy transition process can help
improve the environment by improving air quality, reducing emissions
as well as introducing renewable energy technologies [4,8,37]. How-
ever, during the transition process, the environment can be degraded by
the lack of rehabilitation strategies and actions for the effects associated
with coal ash emissions and dams [38]. The construction of renewable
energy facilities or power plants can also have negative implications for
the environment [39,40]. Existing studies have mainly focused on labor
issues and the distributional consequences of the transition [32]. In
general, the literature on the social impacts of a just energy transition
has focused mostly on developed countries [32]. There is less research
on the evaluation of the social impacts of a just energy transition As the
decommissioning of the Komati is a recent pilot project for the energy
transition in South Africa, very limited research has been conducted on
the impact of the energy transition and even less on the socio-
environmental impacts associated with the decommissioning of coal-
fired power stations.

Given these reasons, the study has addressed the social and envi-
ronmental impacts of the energy transition in Komati, Mpumalanga
Province, South Africa, it has also investigated the involvement of the
community in the transition process. The study area was selected based
on the energy transition pilot project of decommissioning the Komati
power station, which is taking place in Komati, it was also selected
because scientific studies investigating the social and environmental
impacts of the energy transition are limited in South Africa and none
have been conducted in Komati to investigate the energy transition
impacts of the decommissioning of the Komati power station.

The following objectives were addressed to achieve the research aim
of assessing the social and environmental impacts of the energy transi-
tion in Komati.

e Evaluate key social impacts associated with the closure of the Komati
power station

e Investigate environmental impacts associated with the closure of the
Komati power station.
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e Investigate the participation community in the power station closure
process.

3. Methodology
3.1. Study area

The study was conducted in Komati, Mpumalanga Province, South
Africa. It falls within the Steve Tshwete Local Municipality and Nkan-
gala District Municipality [22]. Its coordinates are 26.093395°S,
29,46,378°E [22]. This area was chosen as it houses the Komati power
station, which is the pilot project for just energy transition in the
country. Below are the maps indicating Komati (Figs. 1 and 2). The most
recent statistical information available on Komati is from the 2011
census (STATSSA 2011). According to the census Komatipoort had a
population of 393,030 people with a population density of 82/ km?
Females made up the largest part of the population (55 %) and the
majority of inhabitants are black African (97,7 %), 1,6 % are white, with
other population groups making up the remaining 0,4 %. More than a
third (34,2 %) of the 110,469 economically active (employed or un-
employed but looking for work) population in the municipality is un-
employed. Among the 64,497 economically active youth (15-34 years)
in the area, 42,3 % are unemployed (STATSSA 2011).

3.2. Research design and justification

In the study, qualitative and quantitative research methods were
used, this is referred to as a mixed research technique. The quantitative
research method that was employed in the study was the use of ques-
tionnaires. This method was appropriate as it can help to examine social
and environmental impacts that may be caused by energy transition
with regards to the closure of the Komati power station, based on the
perspective of the society, as well as evaluating the involvement of the
community in the energy transition project [51]. By employing this
method, the quantitative data obtained from the residents in Komati,
regarding the social and environmental impacts of the energy transition,
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Fig. 1. Map of South Africa, showing the location of Komati.
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can be measured and evaluated to highlight the key issues of the tran-
sition, hence the method is fitting for this study.

The qualitative method was appropriate for exploring the opinions
and views of environmental experts regarding the energy transition in
Komati, backing up the data provided by the Komati residents on the
questionnaire. Qualitative research was conducted in the form of in-
depth interviews with environmental experts to obtain data regarding
the environmental impacts that are associated with energy transition.
The semi-structured interview questions were sent to environmental
experts using emails, from which four responses were sent back. Table 1
indicates the types of research techniques which were to provide data for

Table 1
Demographic characteristics of respondents.
Demographic characteristics Response Category Frequency  Percentage
%

Age group 18-28 10 12.3
29-39 15 18.5
40-50 35 43.2
Fifty-one and over 21 25.9

Highest level of education Primary school 8 9.9
High school 41 50.6
College 24 29.6
University 8 9.9

Time residing in Komati 1-6 years 11 13.6
7-12 years 18 22.2
13-19 years 19 235
20 years and over 33 40.7

Household size Three members or 19 235
less
4-7 members 35 43.2
8-11 members 22 27.2
Twelve members or 5 6.2
more

Number of household persons ~ None 3 3.7

employed

Three members of 71 87.7
less
4-7 members 7 8.6
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the research objectives.
3.3. Data collection

To collect data for this study, two research tools were used, which are
the use of a questionnaire survey and in-depth interviews. A question-
naire survey was employed to cover a large population and to provide
vast information. To conduct the study, questionnaires were printed out
and then handed to residents in Komati, by research assistants. Whereas
interview questions were emailed to environmental experts to obtain
qualitative data. Purposive sampling was used to distribute the ques-
tionnaires to the residents. This method is a non-probability sampling
method.

The questionnaire contained a standardized set of questions and
answers which were fixed for each recorded response from the re-
spondents. According to Roopa and Rani (2012), the use of question-
naires for fixed variables is fitting as data can be gathered from many
respondents while also being time efficient. The fixed structure of
questionnaires also helps ensure the data’s accuracy as it eliminates bias
when interacting with the respondents [52].

The interviews were semi-structured and had open-ended questions
to allow interviewees to thoroughly record their responses. This allows
flexibility, while also having a predetermined thematic framework to
identify patterns and differences from the responses of the interviewees
[53]. Additionally, the open-ended nature of semi-structured interviews
increases the richness and detail of the data [54]. To save time, and due
to location differences, interview questions were emailed to environ-
mental experts.

The questionnaire had three sections, one covering the demographic
data of the respondents, the other section covering the social impacts
associated with the first closure of the Komati power station, and lastly,
the third section covered the social and environmental impacts which
may arise from the proposed closure of the Komati power station. In
both the second and the third sections, the involvement of the com-
munity, regarding the power station closures, was investigated to pro-
vide information on their involvement in the energy transition project.

The interview questions were eleven in total and were not divided
into sections. They addressed the awareness and roles of the in-
terviewees in the closure of the Komati power station. They also
addressed the knowledge of the interviewees regarding environmental
impacts that are associated with the energy transition, as well as their
severity and remediation. To conclude, interviewees were asked about
their views on just energy transition and its implication on the envi-
ronment, with regards to the decommission of the Komati power station.

One hundred questionnaires were conducted face-to-face, with res-
idents in Komati. The decision on sample size was based on the 10 %
proportion of population statistics of Komati. Statistics indicate that
there are about 1500 households in Komati [33]. In the case of language
barriers, isiZulu and Ndebele languages were used by research assistants
to translate the questionnaire for those that did not understand English.
Overall, a total of eighty-one questionnaires were returned.

Interview questions were sent to experts in the environmental field
via email, from which they snow-balled. According to Handcock and
Gile [55], the snowball sampling technique enables the researcher to
reach populations that are difficult to cover when using other sampling
techniques. Therefore, the snowball sampling technique was essential as
the researcher did not have access to influential and credible environ-
mental experts, more so, those that were knowledgeable about the just
energy transition concept. As such, with the help of the supervisor,
interview questions were emailed to accredited environmental experts,
from which they were sent to their respectable colleagues. A total of four
interview responses were sent back to the researcher.

3.4. Data analysis

The data was collected from the distribution of questionnaire surveys
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and was re-entered on Google forms to obtain a spreadsheet. The
spreadsheet was then edited via Microsoft Excel, which entailed data
sorting and coding. The coded data were then analyzed using statistical
version 26 of the Statistical Package for Social Sciences (SPSS).

Descriptive statistics were used to analyze the data, about the ob-
jectives. The type of descriptive statistics used was data frequencies. In
the study, frequencies were used to indicate the concentration of data
from the respondents, regarding the key social and environmental im-
pacts associated with the energy transition in Komati, as well as the
involvement of the community in the transition process.

The data that was collected from in-depth interviews, was analyzed
with the use of the thematic analysis technique. Several themes were
created from the interview responses. Those themes were arranged ac-
cording to the responses of the interviewees. Interview questions were
used to sort out the provided responses regarding ‘awareness’ and ‘roles
of the interviewees in the closure of the Komati power station.” They also
addressed the ‘knowledge about energy transition-associated environ-
mental impacts, as well as their ‘severity.” Lastly, interviewees were
asked about their ‘views on just energy transition and its implication on
the environment, in relation to the decommissioning of the Komati
power station. The identified themes represented the key facts in the
data, which were relevant to the second objective, which was to identify
environmental impacts associated with the energy transition, concern-
ing the closure of the Komati power station. As such, they gave a com-
plete picture of what the study aimed to achieve.

Ethical clearance was given to the researcher by the ethical com-
mittee from the University of Johannesburg, to allow the researcher to
conduct the study. Fairness was maintained when the study was con-
ducted, and there was no form of exploitation or abuse during the
administering of the questionnaires and the interviews.

4. Results

Data collected from eighty-one questionnaires was re-entered in
Google forms and then captured into the Statistical Package for Social
Sciences (SPSS) software. This data was then analyzed using descriptive
frequencies. Table 3 represents the profile of respondents as per their
age group, level of educated, time residing in Komati, household size,
and the number of persons employed.

4.1. Social impacts of energy transition

In this study, the questionnaire had two sections that address the
social impacts associated with the energy transition, concerning the just
transition. The first section evaluates the impacts associated with the
first closure of the Komati power station during the 1990s mothball,
whilst the second evaluates the social impacts associated with the
decommissioning of the Komati power station, as a proposed pilot
project of just energy transition.

4.1.1. Social impacts of the 1990s closure of the Komati power station

When asked about their presence during the first closure of the
Komati power station in 1990, 34.6 % of the respondents were present in
Komati (see Table 4). Most of that percentage were those that resided in
Komati for 20 years and over. During the mothballing process, the ma-
jority of the respondents who resided in Komati (19.8 %), were not
informed of the closure, while 14.8 % of them were. In addition to not
being informed of the closure, most of the respondents (25.9 %) were not
aware of any discussions or social dialogues that took place regarding
the closure, and only a few (8.6 %) were aware of the discussions. Before
its closure, the operation of the power station supported 24.7 % of the
respondents, through community development (25 %), and labour (75
%), with formal labour accounting for 65 % and informal labour ac-
counting for 10 % (see Table 4) (Table 2).

The findings in this study indicate that the closure of the power
station affected 25.9 % of the respondents. When asked about the
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Table 2
Residents who lived in Komati during the 1990s and the support they received
from the power station operation.

Question aspect Response Frequency  Percentage
category (%)
Residing in Komati in 1990 Yes 28 34.6
during the closure of the No 53 65.4
Komati power station
Supported by the operation of Yes 20 24.7
the power station (if yes) No 7 8.6
Form of support (if yes) Community 5 25
development
Formal labour 13 65
Informal labour 2 10

Table 3
Residents who were affected by the closure of the power station in the 1990s and
the form of impact.

Question aspect Response category Frequency  Percentage
(%)
Affected by Yes 21 25.9
closure No 7 8.6
Form of impact (if ~ Job loss 14 17.5
yes) Financial stress 15 185
Inadequate affordability of 7 8.6
basic needs
Changes in standard of living 8 9.9
Poverty 14 17.3
Mental health impacts 12 14.8

Table 4
Reasons for supporting or not supporting the proposed closure of the Komati
power station.

Question aspect Response category Frequency  Percentage
Reasons for supporting the =~ Human/environmental 4 4.9
closure impacts
Reduced air quality 3 3.7
Need for clean energy 1 1.2
Reasons for not supporting ~ Employment 51 60.3
the closure Electricity provision 38 46.9
Community 49 60.5
development

Table 5
Possible social impacts from the proposed closure of the Komati power station.
Question aspect Response category Frequency Percentage
Likely to be affected by  Yes 70 86.4
the closure No 11 13.6
Form of impact (if yes) Job loss 47 58
Changes in livelihood 49 60.5
The decline of community 53 65.4

development

Table 6
Environmental impacts associated with the possible closure of the power station.
Question aspect Response category Frequency  Percentage
(%)
Environmental impacts Lack of rehabilitation 35 43.2
associated with power for water pollution
station closure. Lack of remediation 25 30.9
of soil pollution
Dust emissions of coal 39 48.1
ash
Landscape changes 38 46.9
Noise disruption 22 27.2
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impacts associated with the closure (see Table 5), respondents were
allowed to select multiple answers. Most of the respondents were faced
with job loss (17.3 %) as well as financial stress (18.5 %), 8.6 % of the
respondents had inadequate affordability of basic needs and services,
9.9 % were faced with changes in standard of living, while 17.3 % were
struck by poverty. Lastly, 14.8 % of the respondents were faced with
mental health impacts such as anxiety, depression, stress, and fear,
which affected their well-being. The findings of this study, regarding the
impact of power station closure on mental health, support that of the
Latrobe Valley case study in the literature [56], which indicates that job
loss arising from restructuring can cause mental health impacts, more so
on workers that are employed by the facility facing the restructuring
process.

4.1.2. Social impacts of the present proposed closure of the Komati power
station

The Komati power station was scheduled for permanent closure in
2022, as part of the just energy transition, Eskom plans to repurpose the
coal-fired power plant into a renewable energy training facility [25]. As
such the second section of the questionnaire addressed the possible
impacts that may arise from the transition process. Respondents were
asked if they were aware of the plans to permanently shut down the
Komati power station in response to Eskom’s energy transition plans. A
substantial proportion of the respondents (59.3 %) were not aware of the
closure plans, whereas 40.7 % of them were aware. Those that were
aware were informed through the local newspaper (3.7 %), radio (1.2
%), social dialogues (12.3 %), and lastly, power station employees (23.5
%).

The respondents were asked if they support the closure of the power
station, and the findings indicate that a considerable proportion of the
respondents (95.1 %) did not support the closure plans, whilst a few (4.9
%) supported the closure. When asked about their reasons for supporting
or not supporting Eskom’s closure plans for the Komati power station,
respondents were allowed to choose more than one response (see
Table 6). The respondents that supported the closure were concerned
with human and environmental impacts associated with the operation of
the coal-fired power station (4.9 %), reduced air quality (3.7 %), and
lastly, the need for clean and renewable energy sources (1.2 %). Despite
the impacts that the operation of the Komati power station can have on
humans and the environment, most of the respondents did not support
the closure of the power station (see Table 6), due to the implications of
the closure on employment (63 %), electricity provision (46.9 %), and
community development (60.5 %).

According to Giirtler et al. [60], the decommissioning process does
not have an equal impact on members of the community where the
restructuring is taking place. As such, following the question about the
support for the power station closure, respondents were asked if they
would be affected by the planned permanent closure. A sizable pro-
portion (86.4 %) of the respondents answered that they were more likely
to be affected, whereas the remaining 13.6 % answered that they would
not. When asked about the possible impacts, respondents were allowed
to choose more than one response. Those that were likely to be affected
responded that the impacts they would face include job loss (58 %),
changes in livelihood (60.5 %), and a decline in community develop-
ment (65.4 %). The findings of the study indicate that among the 58 % of
respondents that are likely to face a job loss, 49.4 % of the respondents
are power station employees, who work as pipefitters, plumbers,
welders, and boilermakers. Others (8.6 %) work through sub-contracts
as coal transporters, coal miners, security guards, and cleaners. This
indicates that the closure of the power station threatens the job security,
livelihoods, and development of the society in Komati, as such the
transition may not be just.

Regarding the possible decline in community development, re-
spondents addressed that the closure of the Komati power station may
affect the operation of Lakama Accommodation, which is the only guest
house in the area. The Lakama Accommodation provides housing for
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4.1.3. Environmental impacts of energy transition

In the study, environmental impacts associated with the closure of
the power station and energy transition were addressed in the ques-
tionnaire as well as through interviews with environmental experts.
Those from the interviews are addressed under the thematic analysis.

In the questionnaire, respondents were asked if they were aware of
any environmental problems that may be associated with the decom-
missioning of the power station. By analyzing the responses, most of the
respondents (67.9 %) were aware of the problems that may arise from
the closure and repurposing of the power station, while a few (32.1 %)
were not. Those that were aware were asked about the problems they
were concerned with and were allowed to choose more than one
response. Most of the respondents were concerned that the closure of the
power station may give reasons for power station owners and managers
to neglect their environmental management responsibilities giving rise
to problems such as the lack of rehabilitation of water pollution (43.2 %)
and the lack of remediation of soil pollution (30.9 %).

Another problem that most respondents (48.1 %) were concerned
about regarding the closure of the power station was the dust emission of
residual ash from the power plant into the atmosphere. The respondents
were equally concerned with landscape changes (46.9 %), and noise
disruption (27.2 %) that may be associated with the construction of the
new projects, which may involve the removal of vegetation or land in-
frastructures. Overall, the findings of this study indicate that most of the
residents in Komati are aware of the impacts that may result from the
transition process that is initiated by the closure of the Komati power
station.

4.2. Thematic analysis

Interview questions were sent to various experts within the envi-
ronmental management field. The questions addressed the environ-
mental impacts associated with the energy transition, following the
closure of the Komati power station in response to the just energy
transition project. A total of four interview responses were submitted
and analyzed. To gather the expert opinion regarding the transition, the
interviewees were asked about their take on the Just Energy Transition
project and its implication on the environment. The interviewees indi-
cated that the just energy transition project is beneficial as it will give
rise to opportunities such as emission reductions and air quality
improvement. However, one of the respondents expressed that the
project may have an impact on biodiversity in terms of land manage-
ment and that the employment of renewable energy technologies could
increase unintended impacts on the environment. All the respondents
expressed their concerns regarding the impact of energy transitions on
humans as they are part of the environment. Their concerns were that
the transition may affect their livelihoods due to job losses or
displacements.

The interviewees were asked if they were aware of any discussions
regarding the decommissioning of the Komati power station. One of the
three respondents was aware of the closure discussions, while the others
were not. When asked about their roles in the restructuring process, two
of the respondents indicated that they are public participants, whereas
the others have no role. As experts in the environmental field, in-
terviewees were asked if they were aware of any environmental impacts
that may arise from the closure of the power plant, in response to the
Just Energy Transition. All the interviewees were aware of both the
positive and negative impacts. When asked to identify these impacts, the
positive impacts that were commonly identified by all the interviewees
were that the energy transition will promote clean energy technologies,
a cleaner atmosphere, low greenhouse gas emissions, and reduce the
impacts made by the operation of the Komati power station. However,
there was more concern regarding the negative impacts that may arise
from the transition. As mentioned above, respondents were concerned
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about the impact of the transition on the livelihoods of power station
workers. One of the respondents raised a concern about cumulative
impacts that may be associated with job loss or displacement, those
include the introduction of communicable diseases and crime, these
impacts are of concern because they can degrade the safety of the
environment.

Regarding the physical environment, two interviewees were con-
cerned about the residual effects caused by ash dumps from the power
station, which may be significant to water resources by causing
contamination of surface and groundwater. In addition to the residual
risks, two interviewees highlighted the probable lack of rehabilitation of
soil quality and vegetation by the power station operators. Of the two
respondents that were concerned about the residual effects, one
mentioned that the power station may fail to rehabilitate the reduced
soil quality and erosion that was caused during its operation, which as a
result, can cause the soil to take longer periods to recover, thus affecting
vegetation growth. Outside of the residual effect associated with the
closure of the power station, one interviewee raised a concern about the
possible construction of renewable energy technologies and facilities in
Komati. The concern that was raised was that if the installation of
renewable technologies or facilities takes place, water resources can be
exploited, activities of land clearing can occur, and there can be an
unlawful use of land. This indicates that, although the transition can be
beneficial to the environment in Komati, there can be residual or
recurring impacts which can negatively affect the environment.

To conclude the interview, respondents were asked if they think the
energy transition in Komati will be just on the environment. Two in-
terviewees indicated that the energy transition will be just, however,
one added that it will be if only the negative impacts associated with the
transition are adequate. The remaining two respondents argued that it
will not, as it will have significant impacts on the environment due to
possible recurring impacts and the possible impacts that may be related
to the construction of renewable energy stations or facilities. In addition,
they also emphasized the impacts felt by humans. The findings from the
interviews support those obtained from the questionnaire surveys.

5. Discussion

Globally, the recognition of the need for a just transition has grown
in recent years, however there are still too many initiatives which
narrowly prioritize carbon reduction or efficiency without adequately
integrating justice and rights [41]. International conventions emphasize
that transition plans must consider and address the broader social con-
sequences and impacts of mitigation actions, including on race, gender
and intergenerational equity [42]. There are three distinct social spaces
of the energy transition, namely mining affected communities (MACs);
environmental justice organisations; and labour unions. There is a need
for deeper connections between these three social spaces to develop a
coherent vision of a just transition, which is fully aligned to narrowing
inequalities. This particular study looked at mining communities in and
around the Komati powerstation, the demographic characteristics of
respondents showed that the majority of participants were middle-aged
between the ages of 40-50 (43.2 %), have completed high school and
have lived in the area for more than 10 years (50.6 %) and have lived in
the area for over 20 years (40.7 %). A significant amount of the re-
spondents live in households with 4-7 members where 3 or less of these
members are working. The Oxfam study showed that Marginalized so-
cial groups in both low-and high-income countries — whether low-
income, women, Black or Indigenous — are also often disproportion-
ately affected due to their physical exposure, lack of resources and/or
their dependence on agriculture. Low-income countries, marginalized
communities and households are often unable to share the benefits of
clean energy policies and programmes because they cannot afford the
investment costs (e.g., in solar PV). South Africa as a country also has
additional woes in this regard due to its unique legacies of apartheid,
social unrest, poverty, unemployment, and structural crisis in the energy
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sector, which dictate much of its political landscape [43,44].

During The first closure of the Komati power station in 1990, 34.6 %
of the respondents were present in Komati as most of that percentage
were those that resided in Komati for 20 years and over. During the
mothballing process, the majority of the respondents who resided in
Komati (19.8 %), were not informed of the closure and most of the re-
spondents (25.9 %) were not aware of any discussions or social di-
alogues that took place regarding the closure. An effective Just
Transition process requires social dialogue between governments, em-
ployers, and unions to develop the measures that build trust and guar-
antee secure income support for affected workers, skills training and
redeployment services (ITUC 2017). Most of the respondents were faced
with job loss as well as financial stress, inadequate affordability of basic
needs and services, changes in standard of living, while 17.3 % were
struck by poverty. Lastly, 14.8 % of the respondents were faced with
mental health impacts such as anxiety, depression, stress, and fear,
which affect-ed their well-being. The findings of this study, regarding
the impact of power station closure on mental health, support that of the
Latrobe Valley case study in the literature [56], which indicates that job
loss arising from restructuring can cause mental health impacts, more so
on workers that are employed by the facility facing the restructuring
process.

For the second proposed closure Respondents were asked if they
were aware of the plans to permanently shut down the Komati power
station in response to Eskom’s energy transition plans 59.3 % of the
respondents (were not aware of the closure plans, and 40.7 % of them
were aware. This indicates that a sizable proportion of residents in
Komati are not aware of the plans to shut down the power station, as
many were not informed through media outlets such as the local
newspaper or the radio. The findings also indicate that most of the
people that were aware of the closure plans were the power station
employees, however, the lack of community awareness indicates that
the plans were internalized and that no formal issue of the closure had
been released to the public. According to Paul [57], community
participation in projects that affect society can influence project plan-
ning and implementation by encouraging fair, equitable and sustainable
outcomes.

The respondents were asked if they support the closure of the power
station, and the findings indicate that 95.1 % of the respondents did not
support the closure plans. The few that supported the closure cited
concerns with human and environmental impacts associated with the
operation of the coal-fired power station, reduced air quality and the
need for clean and renewable energy sources. Respondents who did not
support the closure of the power station cited implications of the closure
on employment, electricity provision, and community development.
This indicates that the energy transition plans of permanently closing
and repurposing the Komati power station are not widely accepted by
the community, regardless of the positive benefits they may bring forth,
as such the project may not be just.

The paper by examining resistance to coal mining that is emerging
from three different social spaces: MACs, environmental justice orga-
nisations, and the labour movement highlighted the fact that the just
transition should adhere to an inclusive, participatory process, which is
part of a national conversation on the transformation of our society [45].

Environmental impacts - Environmental and socio-economic risks
are strongly interconnected, There is also a failure to compensate for
damage to communities and the environment. Similarly, workers
affected by the exit from fossil fuels are not being given an adequate say,
social protection, or support such as job-related training to participate in
the emerging new green economy [41]. In this study, most of the re-
spondents were concerned that the closure of the power station may give
reasons for power station owners and managers to neglect their envi-
ronmental management responsibilities giving rise to problems such as
the lack of rehabilitation of water pollution (43.2 %) and the lack of
remediation of soil pollution (30.9 %). Concerns regarding the lack of
rehabilitation of contaminated water sources are valid. Data from
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hydrological assessment indicates that the quality of water in the Komati
Spruit tributary has been contaminated by 646 mg per litre (mg/1) of
sulphur dioxide, exceeding the acceptable emission levels of 244 mg/1
[58]. This indicates that indeed water resources in Komati have been
polluted by the power plant, the lack of implementation of rehabilitation
strategies by the power station is a concern, and it can also prevent the
energy transition process from being just. Another concern was the dust
emission of residual ash from the power plant into the atmosphere. An
environmental impact assessment conducted by environmental consul-
tants indicates that the Komati power station produces about twenty-one
million tons of ash, which is stored at the ash dam that is owned by the
power plant [59]. This justifies the concerns of the respondents
regarding dust emissions of ash from the power station. Moreover, the
lack of implementation of ash waste management strategies by the
power station operators can increase the risk of ash being dispersed into
the atmosphere and on the nearby water resources. This can prevent the
energy transition from being just. Lastly, the just energy transition plans
include the repurposing of the Komati power station into renewable
energy training facilities [25]. As such, the respondents were concerned
with the environmental impacts that may arise during the transition
process. The respondents were also concerned with landscape changes
and noise disruption that may be associated with the construction of the
new projects, which may involve the removal of vegetation or land in-
frastructures. Overall, the findings of this study indicate that most of the
residents in Komati are aware of the impacts that may result from the
transition process that is initiated by the closure of the Komati power
station.

6. Limitations, recommendations and conclusions
6.1. Limitations

The study aimed to address the social and environmental impacts of
energy transition in Komati, following the proposed closure of the
Komati power station as a pilot project for just energy transition. As
such, the study dealt with residents in Komati who are likely to be
affected by the closure, as well as those that were affected by the pre-
vious closure of the power station. The role or involvement of the
community was assessed in both closures to examine if the transition
was/is just. It was difficult to recruit residents who work at the Komati
power station as there were strikes at the power station during the
intended period of the study, therefore the study was delayed, and the
events may have had an impact on the outcomes of the study, regarding
participation. Additionally, some of the employees at the power station
feared taking part in the study as they were concerned with their
identity, this may have affected the snowball sampling procedure.

The recruitment process of the interviewees was a challenge, as the
researcher did not have access to credible environmental experts, who
were also knowledgeable on the just energy transition project. The
researcher did not have access to environmental experts or consultants
in Komati, who can provide expert and more knowledgeable informa-
tion regarding the environmental impacts that may be associated with
the closure of the Komati power station, as well as the implication of a
just transition in Komati. Since there were four interview responses, the
sample size was small, therefore the results of the interviewees
regarding the environmental impacts of energy transition about the
closure of the Komati power station may not be generalized to all expert
opinions.

6.2. Recommendations

Findings in this research highlighted the importance of evaluating
the social and environmental impacts of the energy transition to ensure
that a just transition is achieved, more so, with the community involved
in the transition process. According to the knowledge of the Researchers,
there are no previous studies that have been conducted to evaluate the
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socio-environmental impacts of energy transition in Komati, relative to
the closure of the Komati power station, thus indicating the need for
further assessment studies. As the study has indicated, energy transitions
can affect the power station workers, the community as well as the
environment, as such, the following recommendations are made:

e During energy transition processes, the community should be
informed about the restructuring and be involved, more so, those
who are likely to be affected, just as indicated by the Just Transition
Centre, the International Labour Organization and South Africa’s
Presidential Climate Commission, that vulnerable groups and
marginalized communities should be prioritized when undergoing
industrial transitions.

All the workers at the Komati power station, semi-skilled and skilled
should be treated fairly regarding job security and placements,
similar to the mission of Scotland’s Just Transition Commission, of
ensuring that the transition from coal promotes socially sustainable
occupations, while also addressing inequalities in the energy sector.
Rehabilitation strategies should be effectively implemented and
monitored to ensure that the residual impacts that can arise from the
existing polluted water and soil surfaces, as indicated on the impact
assessment conducted by the GHT Consulting Scientists, are recti-
fied, and prevented from recurring, to avoid situations such as those
faced by Australia’s Victorian Government of having no rehabilita-
tion plans in place before the closure of the Hazelwood power
station.

Lastly should new developments take place (i.e., the construction of
renewable energy facilities), the plans should be addressed with all
stakeholders, including the community, to ensure that all concerns
are assessed and that there are sustainable alternative options in
place, similar to Germany’s Coal Exit Commission plans which
ensured a proactive collaboration between the government and other
stakeholders.

7. Conclusion

The energy transition can help South Africa to move away from its
intense use of coal to the use of non-renewable energy technologies. This
transition will not only reduce the impacts placed by coal use on human
and environmental health, but it will also help South Africa to reach its
carbon emission reduction targets that are set on its Nationally Deter-
mined Contribution of helping to reduce the level of global warming as
indicated in the Paris Agreement. This decarbonisation will also improve
South Africa’s environmental health as required in the country’s legis-
lation. However, as indicated in the literature and the study findings the
energy transition will have impacts that are not just on the workers, the
community and to an extent, the environment. Recognition is ‘post-
distributive’ in the sense that inequalities need to be understood in
relation to their social impacts [46], which can be achieved by identi-
fying which parts of society are impacted by energy injustices and
reflecting on who qualifies as a legitimate ‘energy victim’ [47].

The closure of the Komati power station will affect society by
threatening their employment at the power station, livelihoods, well-
being, and community development, as well as increasing the risk of
being energy insecure, due to the loss of energy provision. Regarding the
environment, the closure of the Komati power station will affect the
environment if there are no strategies and plans that are deployed by the
Komati power station operators, or Eskom, to rehabilitate the impacts
caused by the operation of the power station on the environment. The
lack of rehabilitation actions associated with the emission of air pol-
lutants and coal ash will increase the risk of recurring environmental
impacts such as water and soil contamination, which will continue to
affect water quality and soil quality, when not treated, preventing the
energy transition from being just.

It is of utmost importance that when restructuring takes place in each
area, the community must be involved, more so if the restructuring or
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transition may affect their lives. The energy transition process in Komati
has failed to include the community. As the findings of the study indi-
cate, most of the community is not aware of the plans and discussions to
close the Komati power station. This may indicate a pattern, as they
were also not involved in the mothballing process that took place during
the 1990s. This lack of community inclusion will deter the energy
transition process from being just, as the needs of the community are not
prioritized and proactively addressed. For a just energy transition to take
place in Komati, the social and environmental impacts of the energy
transition, relative to the closure of the Komati power station, and the
involvement of the community during the transition process, need to be
addressed in the energy transition strategies and plans, only then can a
just energy transition be achieved.
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