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Abstract 
In South Africa the electricity generation mix is relatively un-diverse whereas globally the 
transformation of the sector is advancing rapidly. Coal remains the predominant fuel 
source and limited success has to date been achieved in the renewable energy sector. 
The electricity generation sector is therefore hindered from moving towards an electricity 
generation landscape where alternative fuel sources is utilised.  This research is aimed at 
gaining insight into the enablers that led towards an increasing trend (observed globally) 
in exploiting waste as a fuel for electricity generation, and to outline the presence of 
obstacles that hinder separation of waste for electricity use in the South African context. 
Furthermore it is an attempt at informing what appropriate interventions (operational and 
policy) may be considered suitable for South Africa to overcome these barriers in order to 
enable a sustainable South African waste to electricity (WTE) Industry. Findings show that 
numerous barriers to a WTE exists in the South African context, however overcoming 
these barriers is not as simple as adopting the European model with the aim to modify the 
electricity generation mix and waste management landscape. Selected enablers deemed 
appropriate in the South African context are adapted from the European model, and are 
greatly influenced by the prevailing socio-economic status of South Africa. Primary 
enablers identified were, (i) government support is needed especially in the form of 
subsidisation for green energy, (ii) increase landfill costs through the implementation of a 
landfill tax, (iii) streamline the process for Independent Private Power Producers (IPPPs) 
to connect to the national grid with off-take guaranteed and the inclusion of WTE into an 
electricity roadmap (effectively government’s strategy). The proposed enabling 
interventions would help in overcoming the barriers for a South African WTE industry. 
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1. Introduction 
 
Globally the demand for energy and in particular for electricity is intensifying. Electricity 
plays a vital role in individual and collective daily activities, and is easily the most mobile 
source of energy consumed on a daily basis. Overall it enables humans to lead an 
enhanced quality of life (Armaroli and Balzani, 2011) and is referred to as the driver of 
economic growth (Keho, 2016). Ramírez-Camperos et al., (2013), states that electricity is 
a fundamental input into society’s well-being and a country’s corresponding economic 
development. Therefore a lack of generating capacity is likely to have a negative effect on 
a country’s economic outlook (Balachandra, 2006); (Keho, 2016). Overall the world 
experienced a significant increase in demand for electricity during the 21st century, 
stimulated by a growing world population, industrialisation, urbanization, income growth 
and modernisation (Pazheri et al., 2014), (Keho, 2016).  According to the EIA 2016 energy 
outlook report, energy demands are expected to increase from 524 quadrillion Btu (2010 
levels) to almost 820 quadrillion Btu by 2040 (EIA, 2016). On the other hand Pavlović et 
al., (2012) predicts that in the next 15 to 20 years the consumption of electricity will 
double. The bulk of this increase is expected to be stimulated by developing countries 
(Balat, 2006). 
 
At present the primary fuel source used for electricity generation is coal (Aslani et al., 
2012). Jamel et al., (2013) and Balat (2006) states that the bulk of global electricity 
generation capability is built on fossil fuels (66% of electricity generated utilising coal as a 
fuel) however South Africa in particular even more dependent on coal compared to the 
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overall trend observed globally. Pazheri et al., (2014) reveals that more than 90% of the 
electricity generated in South Africa is based on coal. Thopil and Pouris, (2015) states that 
95% of South Africa’s electricity generation capacity is based on non-renewable energy 
with the delta made up by nuclear energy sources. On numerous occasions Eskom failed 
to satisfy the demand for electricity in South Africa which led to load shedding in order to 
keep the grid stable and to avoid a total blackout. 
 
The aim of this research is to identify/investigate the enablers that led towards an 
increasing trend (observed globally) in exploiting waste as a fuel for electricity generation 
(hence the establishment of a WTE industry/sector), and then to identify what local 
barriers exists in the South African context. Based on a thorough understanding of these 
identified local barriers, enablers which can lead to establishing a sustainable WTE 
industry specific to the South African context are proposed and tested. The overall 
objective is therefore to reveal the absence of a waste to electricity (WTE) industry in 
South Africa, what obstacles is preventing this industry from being embedded into the 
local electricity generation mix and finally what enablers (operational and policy 
interventions) should be considered to give effect to a sustainable WTE industry. This 
research is relevant particularly for developing countries where waste disposal is still 
skewed towards land filling and where electricity generation is still dominated by fossil 
fuels. The process followed in this research can be used in identifying the local factors (or 
barriers) that need to be considered for the development of a local WTE industry.   
 
Diversifying South Africa’s electricity generation mix by including waste as a resource 
carries a number of benefits. It conserves natural resources and in the process reduces 
the volume of waste that is landfilled and thereby contributes to environmental protection  
(Menikpura et al., 2016), (Brunner and Rechberger, 2015), (Ruth, 1998). Waste quantities 
is increasing and the corresponding amounts must be treated (Münster and Meibom, 
2011). Pavlas et al., (2010) states that the landfill option’s capability to manage waste 
which has not been pre-treated in order to reduce its organic content is limited, and thus 
requires more effective methods of waste processing. This reality leaves municipalities 
with an ever increasing concern about this matter. WTE is now being considered as an 
option to tackle the growing waste management challenges in developing countries 
(Menikpura et al., 2016), (Bidart et al., 2013), (Ouda et al., 2013), (Ofori-Boateng et al., 
2013), (Guerrero et al., 2013), (Melikoglu, 2013). Further Saidur et al., (2011) claims that 
WTE can simplify disposal and can potentially be an inexpensive source of heat. 
 
It further holds the benefit that WTE can conserve valuable energy resources and protect 
the environment by conserving energy and natural resources (Ruth, 1998), (Menikpura et 
al., 2016). Psomopoulos et al., (2009) states that according to actual operating data 
collected in the United States, that on average combusting 1 ton of MSW in a modern 
WTE plant, results in the generation of approximately 600KWh of electricity and further 
avoid the mining of 0.25 tons of coal or the importing of a barrel of oil. In addition 
Hartenstein and Horvay, (1996) as well as Psomopoulos et al., (2009) claims that WTE is 
the only way of sustainably disposing non-recyclable municipal waste. 
 
The paper starts of by proposing an initial model for the local WTE industry drawn from 
European cases, in particular Sweden (Williams, 2011). Gaps in the model are then tested 
through two rounds of expert views. Throughout it is clear that the socio economic reality 
in South Africa is strongly influencing the emerging views. These emerging views and 
data collected (determining relevance of barriers to test for convergence) then 
necessitated a variation to the initial model that takes the South African socio-economic 
constraints into consideration. The revisited model and formulation process can be 
applied for other countries with similar waste disposal challenges and socio economic 
conditions. 
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2. Background 
 
The generation of municipal solid waste (MSW) driven by rapid urbanisation is an 
unavoidable consequence due to human activity and is the most prevalent by-product 
(Lino and Ismail, 2011), (Teixeira et al., 2014), (Brunner and Rechberger, 2015). 
Urbanisation is predicted to continue and by 2025 the world population is projected to 
reach the 8 billion mark with 5 billion residing in urban areas (Menikpura et al., 2016). The 
World Bank estimates that the number of urbanised inhabitants will reach 4.3 billion by 
2025, of which each person will generate approximately 1.42 kg/capita/day of municipal 
solid waste that totals to 2.2 billion tons/year globally (Hoornweg and Bhada-Tata, 2012). 
This represents a sharp increase from the current estimates of 1.3 billion tons/year. 
Consequently this growth brings about many challenges as far as the management of 
MSW is concerned (Assamoi and Lawryshyn, 2012). The conventional means globally to 
manage MSW is predominantly landfilling, composting, recycling and WTE (Psomopoulos 
et al., 2009). In the National waste information baseline report (Department of 
Environmental Affairs, 2012), South Africa’s waste volumes were modelled/estimated 
drawing from the 2011 census data and previous work done in 2005 determining the mass 
and per capita waste generation per province. Department of Environmental Affairs (2012) 
concludes that South Africans generate in total 108 million tons per annum of waste. 
General waste makes up 59 million of this total, hazardous waste 1 million and the 
remainder is unclassified. Of the general waste 10% is recycled, equating to 53.1 million 
tons assumed to be landfilled. This report also indicated that MSW quantities is growing 
faster in some cities than the country’s economy. 
 
Waste disposed to land presents a number of environmental challenges such as 
emissions of gases, water and land pollution, noise, vermin, dust and odour (Teixeira et 
al., 2014), (De Feo et al., 2013). Waste to energy provides for a suitable waste 
management solution, and in addition addresses energy supply concerns within a region 
(Monni, 2012), (Miranda and Hale, 1997).  The European Union (EU) now classifies 
energy efficient waste incinerators as waste recovery units and therefore the activity 
moved up on the waste hierarchy (Münster and Meibom, 2011). This certainly plays a 
critical role when engagement with stakeholders is required, especially during 
authorisation applications for the erection of such facilities. Waste incineration reduces 
CO2 emissions achieved through the removal of organic components from landfills (thus 
avoiding anaerobic degradation) which under certain conditions would have generated 
biogas that would normally be emitted into the ambient air even in the presence of landfill 
gas capturing systems (Menikpura et al., 2016), (Zheng et al., 2014). Ang and Su, (2016) 
puts forward that electricity generation sector’s potential to reduce greenhouse gas (GHG) 
emissions is great by switching to non-fossil fuels especially away from coal. In a review 
undertaken by Psomopoulos et al., (2009) on WTE plants in the United States it was 
found that emissions of acids, dioxins/furans, mercury as well as greenhouse gases 
(GHG) is significantly lower than what is detected from conventional coal fired power 
plants. In addition the emissions are significantly lower when compared to the European 
Union and United States Environmental Protection Agency standards for all pollutants. 
Monni (2012) found that emissions from WTE plants dedicated to electricity generation 
was 35-60% lower when compared to electricity production within the same district from 
fossil fuel fired power plants when taking avoidance of emission from landfills into 
account. It is therefore verifiable that WTE provides cleaner and reliable energy compared 
to conventional fuels (Habib et al., 2013), (Pavlas et al., 2010). Lastly WTE plants has a 
negligible impact on land use (and land cost) partly because if properly maintained it can 
last well over 30 years (Psomopoulos et al., 2009) and it will not require more land than 
initially earmarked unless a WTE facility is expanded to handle more waste.  
 
A causal relationship exists between electricity consumption and economic growth 
(expressed as Growth Domestic Product). In the Association of South East Asian Nations 
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(ASEAN), Yoo (2006) found that there is a bi-directional relationship between electricity 
consumption and economic growth for Malaysia and Singapore. It implies that electricity 
consumption and economic growth is interrelated whereby the one impacts on the other. 
These findings corroborate the important role electricity plays in the competitiveness of a 
country. In a number of countries the results is much clearer for example in Turkey 
stronger evidence suggests a unidirectional causality running from electricity consumption 
to economic growth (Altinay and Karagol, 2005).  The authors concludes that a 
sustainable electricity supply is crucial for the growing demand and subsequent economic 
growth for Turkey. Fatai et al., (2004)  concluded that the conservation of energy 
resources may have a greater impact on Asian countries when compared to more 
industrialised and developed countries. Based on this it can be concluded that a shortfall 
in electricity generation is likely to have a material effect on developing countries and 
therefore also on the South African economy. For South Africa, Odhiambo (2010) shows a 
bi-directional causality between electricity consumption and economic growth. It implies 
that policy directed at expanding electricity infrastructure to support the growing demand 
for the utility is essential for South Africa. Eskom, South Africa’s power utility has been 
unable to satisfy the demand from its market for a number of years now. Krupa and Burch 
(2011) stated that a convergence of mass electrification, strong economic growth and 
inadequate maximum load planning resulted in the demand for power to surpass the 
generating capacity in South Africa. In 2008 the shortfall was estimated at ~ 10% (Sebitosi 
and Pillay, 2008). Pegels (2010) estimated the cost to the South African economy due to 
the 2008 load shedding event between 253-282 million USD and the National Energy 
Regulator of South Africa (NERSA) estimated it to be in the order of 50 billion Rands 
(Inglesi, 2010).  
 
It is imperative that the gap between the demand and supply of electricity is breached in a 
sustainable, economically feasible and socially acceptable manner. Several initiatives to 
supplement the available generation capacity in order to address the said shortfall has 
already been committed, such as the construction of additional generation capacity 
(Medupi- and Kusile coal fired power station), improved maintenance on the current 
system and awareness to the general population on electricity conservation (or improved 
efficiency). Further a Renewable Energy Independent Power Producer Procurement 
Programme (REI4P) was launched to further address the electricity shortage. The REI4P 
is tasked to install 3,725 MW of renewable energy by 2016. Positive strides have been 
made in this regard, however up to now the programme is yet to fulfil its promise. In a 
review, McDaid (2014) reports that the REI4P further committed an additional 3200 MW 
(total generating capacity of 6,725 MW), however to date only 3,916 MW has been 
awarded to private producers. Construction on the Medupi and Kusile coal fired power 
stations is well underway and the REI4P has yielded positive results, but has not yet 
produced the intended 6,725 MW generation capacity to declare the initiative a success. 
Alternative mechanisms/avenues to fulfil the renewable energy targets can also be 
considered to reach the intended target set for the South African market to support the 
economy. One such avenue that remains reasonably underdeveloped is Waste to Energy 
(WTE) which may offer a valuable contribution towards breaching the electricity 
generation shortfall experienced by South Africa’s power utility. This fuel source (waste) is 
readily available, and beneficial utilisation may potentially benefit the country’s economy. 
A review of the literature did not reveal the existence of a formal WTE industry in South 
Africa, nor are there policies to support/enable such an industry as is the case with 
renewable (solar and wind) energy. It gives the impression that barriers obstructing the 
exploitation of waste as a fuel source for electricity generation exist.  
 
South Africa should explore WTE as a viable source of energy particularly for electricity 
generation. It has merit as a waste management option owing to its use by other countries 
such as the United States, the European Union (majority of member states) as well as in a 
number of Asian countries. WTE is predominantly undertaken to address the growing 
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waste management challenges in developing countries (Menikpura et al., 2016). Saidur et 
al., (2011) claims that WTE can simplify waste disposal and can potentially be an 
inexpensive source of heat. Therefore alternatives to landfilling of waste exist and WTE is 
a suitable enabler and alternative given its electricity generation capability. Hoornweg and 
Bhada-Tata (2012) point out that WTE is the 3rd biggest disposal option to manage MSW. 
Further Massarutto (2015) states that on average 19% of MSW are incinerated within 
OECD countries and almost all forms of incineration are incorporated with energy 
recovery systems. Overall the WTE industry is more mature in Europe than in the rest of 
the world with +300 operational WTE facilities and reportedly a total of 2150 incineration 
plants existing globally (Baxter et al., 2016). Psomopoulos et al., (2009) indicates that in 
the United States (US) 88 WTE plants combust 26.3 million tons of MSW and that it serve 
30 million people. Further WTE accounts for the disposal of more than 7% of the total 
waste generated in the United States. It corresponds to an electricity generation capacity 
net of 13.5 x 109 KWh of electricity which is greater than all renewable energy sources 
with the exception of hydroelectric and geothermal power. 
 
The WTE industry in Sweden experienced exceptional growth from 10% in 1980s to 22% 
by 2009. In addition the country achieved a significant decline in coal consumption from 
peaking at over 5 trillion tons of coal consumed in 1986, to approximately a third of that at 
1.8 trillion tons with a corresponding increase in incineration with energy recovery systems 
from 1999 to 2010 (Williams, 2011). Williams (2011) undertook a study where 
investigating the WTE industry in Sweden revealed the following important factors drawn 
from the Swedish WTE industry model for application/transfer into the US. 
 

• High landfill fees even with abundant land available. Comparatively landfill tipping 
fees per ton on average where $175 compared to $44 dollars in The United Sates. 
The author further concludes that in the US most WTE plants are in operation in 
areas where the tipping fees is the highest. 

• Placing a price on carbon emissions to incentivise emitters to reduce its emissions. 
Sweden’s price on carbon tax fluctuates significantly from fossil fuel to waste, with 
the former significantly higher. It therefore resulted in the conversion to 
biomass/waste as a fuel since burning fossil fuel is much more expensive in 
Sweden. 

• High landfill taxes that assist in recycling and WTE and no tax for burning MSW for 
energy exists. It was noted that in the United States there is currently no landfill 
tax. 

• Recognition of WTE as a renewable energy. In Europe (and Sweden) the organic 
portion of waste is considered renewable, qualifying WTE for incentives which it 
otherwise would not have been eligible for. 

• Adequate supply of waste (feedstock). 
• Public support. The citizens are more supportive of recycling; however they are 

generally supportive of WTE plants. 
 
It is estimated that Eskom (a state owned company) generates about two thirds of the 
total sub-Saharan electricity output and 80% of the Southern African output (Odhiambo, 
2009) and that more than half of the electricity produced in Africa comes from South 
Africa, thus Eskom (Odhiambo, 2010). The energy mix in South Africa is predominantly 
coal (86% of total energy mix) based (Pegels, 2010). Eskom (2015) reported for the 
period 01 April 2014 to 31 March 2015 that it operated 23 power stations and that the 
energy mix for the period added up to a total nominal capacity of 42,090MW. It comprised 
of 35,721MW generated through coal fired power stations, 1,860MW of nuclear power, 
2,409MW of gas-fired, 600MW hydro and 1 400MW pumped storage stations, as well as a 
recently commissioned 100MW Sere Wind Farm. This equates to ~85% of coal within the 
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energy mix. Not much has changed compared to what was reported about the energy mix 
in 2010 (Pegels, 2010).  
 
Coal is a relative cheap fuel source especially given that South Africa has the 6th largest 
coal reserve in the world. In addition coal is easily accessible (Pegels, 2010), (Thopil and 
Pouris, 2015). This has led to average price of 0.75 R/kWh (0.06 USD/kWh1) for coal 
based bulk electricity being significantly cheaper (in spite of significant increases over the 
past 8 years) as compared to the indicated price of 0.94 R/kWh (0.07 USD/kWh) for 
electricity from landfill gas during the third bidding window of REI4P derived from waste 
(Green Cape, 2015). These numbers are seen as a likely barrier that hinders the 
establishment of a formal WTE industry in South Africa. Furthermore, South Africa’s low 
landfill tipping fees, which range from R 100-150/tonne (USD 7.7-11.5/tonne) for general 
waste (Linda Godfrey et al., 2013) with the highest tipping fee for certain municipalities 
being reported to be R 450/tonne (USD 34.6/tonne) (Green Cape, 2015), in combination 
with the absence of landfill taxes may contribute to a weak WTE industry/sector. These 
fees are in contrast to an average waste disposal fee (landfill taxes included) of 80-100 
Euro/tonne in Europe, with Sweden having a disposal fee as high as 150 Euro/tonne 
(EEA, 2014). This scenario has even led to waste from Europe being transported to be 
landfilled in South Africa (Infrastructure News, 2016).  
 
Given the legacy problems linked to landfilling in South Africa, waste diversion from landfill 
should be an important agenda item to address quality of life as well as the associated 
economic benefit by increasing electricity generation capacity. Although the waste 
quantities in South Africa is following global trends it is however not following the 
advanced and innovative waste management solutions seen in European countries and to 
a lesser extend the USA. South Africa has very little installed WTE capacity and thus 
demonstrates that such an industry does not exist. Based on the literature review of 
enablers that led towards an increasing trend (observed globally) in exploiting waste as a 
fuel for electricity generation, the following part of the paper frames a conceptual model 
required to develop a WTE in South Africa. Local enablers required to the overcome the 
identified barriers are then proposed and tested, after which a revised model for the South 
African WTE industry is developed. 
 
3. Methodology 
In order to advance and establish a South African WTE industry a conceptual model 
(figure 1) was proposed. The initial literature review and in particular the interventions in 
Europe to drive WTE towards the established industry it turned out to be today, informed 
the proposed conceptual model. Initially it was intended for application to the South 
African context without altering the model; however the data analysis revealed a 
framework that takes the local socio-economic constraints into consideration should be 
adopted. This conceptual model formed the basis to examine linkages between a non-
existent WTE industry in South Africa that currently demonstrates a reluctance to grow, 
and a number of possible barriers/obstacles that should be bridged. 
 

1 1 USD = 13 ZAR (June 2017 exchange rates) Note: Exchange rates have to be treated with 
caution due to volatile nature of the South African Rand) 
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Figure 1: Conceptual model to develop a WTE industry in South Africa 

 
The proposed model suggests that in general there is very little initiative to implement 
effective waste segregation or to change behavioural patterns. This is mainly due to the 
abundance of land and the absence of policies to influence the behaviour of the 
population. The reason for this situation is because landfilling in South Africa is relatively 
cheap and is therefore an affordable means to handle and dispose waste. This situation 
has been relatively the same over the past decade and has shown hardly any signs of 
improvement (Trois and Simelane, 2010), (Nahman, 2011), (Nahman and Godfrey, 2010), 
(Matete and Trois, 2008), (Godfrey, 2008). The consequence is that WTE is assumed to 
experience a resource/feedstock constraint, which is a vital input to ensure the 
sustainability of WTE. On the other hand policy related constraints are believed to exist. 
The model highlights that the lack of government support, high capital costs of WTE, lack 
of public support and subsidies, limited access to the grid and cheap coal collectively 
contributes to restrain WTE from being established. This conceptual model suggest that 
both Eskom and a WTE industry should work together to diversify South Africa’s energy 
mix. Several interventions are however necessary to realise an environment wherein both 
entities can contribute meaningfully towards a diversified energy mix. A number of 
research propositions/enablers based on the preliminary examination of the literature was 
therefore put forward and will be carefully tested as part of this research.         
  
Research propositions 

• The South African policy makers must implement reasonable tax and production 
credits to stimulate its WTE industry.  

• The implementation of a carbon tax policy that is aimed to divert waste away from 
landfill will stimulate the South African WTE industry.  
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• The introduction and effective administration of landfill taxes will stimulate a South 
African WTE industry.  

• South Africa should introduce policies that define the organic portion of waste as 
renewable energy in order to stimulate the South African WTE industry.  

• A gradual or significant increase in disposal cost in South Africa will stimulate the 
South African WTE industry 

• Increasing the cost of electricity will stimulate the South African WTE industry 
• Influencing public perception by means of awareness and the corresponding 

visible enforcement of air pollution will stimulate the South African WTE industry 
 
Research approach 
This research followed a qualitative exploratory research design to investigate linkages 
between the proposed barriers and a non-existent WTE industry in South Africa and to 
propose enablers to overcome the identified constraints.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Research design framework 

 
The research relied on two main sources of information to reach convergence. Source 1 
(primary data), a qualitative data collection process through semi-structured interviews 
referred to as round 1. Professionals active in the field of waste management and with 
varying backgrounds (commercial, environmental management, government officials, 
consultants, research and development in private as well and public sector) informed this 
study, see Table 1. Though only 17 interviews (11 in round one & 6 in round 2) were 
conducted as part of the study, this was deemed as a sufficient sample based on the 
expertise of the personnel and also because of the nascent nature of the WTE industry in 
South Africa. Future studies would require larger samples if the trajectory of the industry is 
in the positive direction, as one would expect. Round 1 merely collects opinions from 
experts and may be based on a semi structured or structured questionnaire drawn and 
developed from the literature search previously undertaken (Powell, 2003). The approach 
for this paper was to undertake face to face semi-structured interviews. It incorporated 

Proposed barriers that hinders 
the establishment of a WTE 
industry in South Africa: 

• Lack of policies 
• Economic barriers  
• Public perception 
• History of poor air quality 

management 

Qualitative (1st round Delphi 
method/technique) – Semi-
structured interviews with key 
role players in the field of 
waste management to: 

• Explore which  barriers (if 
any) contributes to a non-
existent WTE industry 

 

Quantitative (2nd round Delphi 
method/technique – Interviews 
on a smaller number of 
respondents  

• Determine convergence, 
complimentary or  in 
contradiction with results 

• Rank and/or rate barriers in 
terms of relevance 
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open ended questioning with some control exercised by the researcher to navigate the 
process. 
 
 

Table 1: List of industry experts interviewed 

Interviewee reference 
in report 

Role in Industry Interviewed during 2nd 
round interviewing 

Interviewee 1 Senior Research Manager: 
Alternative Waste management 

Yes 

Interviewee 2 Divisional Director: Major Waste 
Management company 

Yes 

Interviewee 3 
 

Commercial Waste Specialist No 

Interviewee 4 Director: Environmental Affairs 
(Waste division) 

No 

Interviewee 5 Technical Director: Major Waste 
Management company 

Yes 

Interviewee 6 Environmental Engineer-Waste 
Beneficiation 

No 

Interviewee 7 Environmental consultant 
(associate partner) 
 

Yes 

Interviewee 8 
 

Director of waste recovery entity Yes 

Interviewee 9 
 

Environmental Specialist No 

Interviewee 10 
 

Environmental Scientist Yes 

Interviewee 11 Manager: Waste Research, 
Development and Innovation 
Roadmap Implementation 

No 

 
The data collected was analysed by means of a Computer Assisted Coding (CAC) 
program called Atlas.ti (“Atlas.ti,” 2016). It works on the basis of coding statements 
(referred to as quotations) made by respondents in relation to a subject matter. Codes 
was created keeping in mind the research objectives and research propositions. The 
amount of quotations embedded in a code was at this very early stage of the data analysis 
process used to filter data. It assisted with the identification of commonalities, distinct 
differences and emerging patterns. It gave rise to emerging themes common to all 
interviews. Atlas.ti has been used to analyse governance and legislation in the nuclear 
industry (Heffron, 2013), (Ruuska et al., 2011), assess innovation in the power sector 
(Rogge et al., 2011) and to identify barriers in the renewable energy sector (Ahlborg and 
Hammar, 2014). 
  
The second round of analysis was based via a 2nd round of interviews with a selected 
number of interviewees from round 1. The aim of round 2 was to rank and rate barriers 
(identified during round 1) with the aim of establishing convergence. Table 1 (column 3) 
highlights which experts were interviewed during this round of interviews. 
 
Data analysis was conducted in accordance to the method (figure 3) outlined below:  

• Manual coding of primary data sources 
• Identification of broad/emerging themes 
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• CAC of the primary data resulting in a quotation database 
• Analysis of CAC results by looking at code co-occurrence as well as frequencies 

within the data 
• Compare coded data with initial and rival propositions 
• Triangulation of data (outcome of theory developed through the above steps) 

through a 2nd round of interviews. This was to construct internal validity 

  
Figure 3: Research Methodology  

 
4. Results 
 
For the 1st round a total of 15 respondents were invited to participate in this research and 
11 responded positively to this request. The data analysis tools available as part of the 
Atlas.ti qualitative data analysis software (“Atlas.ti,” 2016) that was utilised are, coding 
(code count and complementary groundedness) and code co-occurrence. In addition 
these tools assist with structuring and filtering of the primary data. The initial coding 
(primary data analysis) process highlighted 4 dominant emerging themes. A secondary 
coding step followed and revealed emerging patterns as well as dominant views within 
individual themes. The results/analysis of the 4 emerging themes and identified emerging 
views is listed in Table 2 below. 
 

4.1. First round analysis 
Table 2: Emerging themes and emerging views 

Emerging themes  
(ET) 

Emerging views (EV) 

Theme 1: Explaining 
the difference 
between Europe and 
South Africa 

Emergent view 1a: European countries have a more mature and 
healthy economy where the public are generally supportive of 
alternative sources of energy 
Emergent view 1b: Europe is constrained for land and needed to 
advance into alternative waste management opportunities 
Emergent view 1c: Europe experienced a legislative push 
towards WTE by promulgating key policy documents 

Theme 2: Explaining 
why South Africa’s 
energy mix remains 
un-diverse 

Emergent view 2a: Eskom is hindering Independent Private 
Power Producers (IPPP) access to the national electricity grid 
Emergent view 2b: A power purchase agreement application is a 
long protracted process and not easy to come by 
Emergent view 2c: Coal is cheap and in abundance in South 
Africa and allows the country to produce cheap electricity 
otherwise not possible through alternatives. 

Theme 3: Reasons 
why in the current 

Emergent view 3a: A secure supply of feedstock cannot be 
guaranteed 

Literature review Formulation of 
likely barriers 

Conceptual 
Framework 

Qualitative data 
collection (1st 

round) 
Data analysis 

Quantitative data 
collection 

(2nd round) 
Data analysis Rank barriers in 

order of relevance 
Recommend 

enablers 
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environment a WTE 
industry is not 
feasible/established 
in South Africa 

Emergent view 3b: South Africa is lacking a culture of waste 
segregation and recycling 
Emergent view 3c: WTE is a capital intensive solution and 
negatively affects its financial feasibility 
Emergent view 3d: The present cost to landfill waste weakens 
the financial feasibility of a WTE industry/facility 
 
Emergent view 3e: Coal is cheap, available in abundance and 
therefore WTE cannot compete financially with coal fired power 
stations 
Emergent view 3f: The price of electricity in South Africa is not 
supportive of a WTE industry 
Emergent view 3g: There is a lack of government support and 
incentive for green energy 

Theme 4: Proposals 
to enable a 
Sustainable South 
African WTE 
Industry 

Emergent view 4a: Raising the cost of landfilling is not advised 
 
Emergent view 4b: Hiking the electricity price is unacceptable 
given the socio-economic status and economy of South Africa 
Emergent view 4c: Several financial instruments (carbon-, landfill 
tax and production levies) can be used as a lever to bridge the 
barriers to a WTE industry, but caution must be taken 
Emergent view 4d: Technically waste cannot be classified as 
renewable energy source 
Emergent view 4e: Allow IPPs access to the national electricity 
grid and simplify the application process 
Emergent view 4f: In South Africa a WTE industry must be         
subsidised (with applicable levies) to kick start investor interest. 

 
Theme 1: Explaining the difference between Europe and South Africa 
 
Emergent view 1a: European countries have a more mature and healthy economy where 
the public are generally supportive of alternative sources of energy 
Emergent view 1b: Europe is constrained for land and needed to advance into alternative 
waste management opportunities 
Emergent view 1c: Europe experienced a legislative push towards WTE by promulgating 
key policy documents 
 
The above analysis suggests that the general South African public is not necessarily 
aware of the benefits associated with WTE and the wide-ranging alternatives (including 
WTE) available to beneficially handle waste. The population has different priorities 
primarily to provide for its basic needs in the form of shelter, food, water and clothing. 
Enabling a WTE industry through efficient waste segregation and recycling is therefore not 
a priority. There is overwhelming consensus amongst interviewees that the lack of 
available and cheap land steered the European strategy towards WTE as an alternative 
for waste management. Seemingly the necessity to limit the distances waste is hauled 
played a pivotal role in the move towards WTE as a solution to the land challenge in 
Europe. Unavailability of land further resulted in financial support from governments to 
keep these facilities in operation. Contrary to this South Africa does not have a problem 
with land although the challenge (in the major metropolitan cities) for continued disposal in 
close proximity to economic activity is increasingly faced by municipalities. Legislation 
binding member states in the EU called for radical changes in the approach to both the 
management of waste as well as the combined makeup of its energy mix which pushed 
WTE. 
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Theme 2: Explaining why South Africa’s energy mix remains non-diversified 
 
Emergent view 2a: Eskom is hindering Independent Private Power Producers (IPPP) 
access to the national electricity grid 
Emergent view 2b: A power purchase agreement (PPA) application is a long protracted 
process and not easy to come by 
Emergent view 2c: Coal is cheap and in abundance in South Africa and allows the 
country to produce cheap electricity otherwise not possible through alternatives. 
The storage of electricity in huge quantities is not technically feasible and therefore the 
overall generation must equal distribution capacity and demand from consumers. Eskom 
through its coal fired electricity generation capability provides for the base load into the 
national grid and sacrificing some of the electricity supply to accommodate private 
producers implies cutting back on its own production volumes. For the sake of stability in 
the grid additional generating capacity may be required during peak loads which Eskom 
may be willing to offer to IPPPs since it is often forced to commission less cost effective 
auxiliary plants fuelled by diesel and gas to satisfy the peak demand. Private investors 
would expect their investment (a WTE facility) to operate all day long in order to be 
considered economically feasible. It implies an IPPP’s wish to contribute towards the base 
load and not only just during peak load periods. This may perhaps be a recipe that 
contributes to an IPPP’s avoidance of entering into this market and therefore WTE is not 
able to attract much needed investment to stimulate it. In addition the overall sentiment 
based on responses was that gaining access to the grid is an onerous process and that 
the government must intervene to streamline the process to better accommodate private 
producers who wish to gain access to feed electricity into the national electricity grid. 
PPAs are extremely difficult to obtain and government should revise its strategy for 
electricity generation and develop an electricity generation roadmap to provide for a 
charter to pursue the diversification of the country’s energy mix. Further, ideally all 
stakeholders (government, industry and the public) should collaborate and jointly develop 
a strategy that intends to serve the needs of the country. The current state of affairs gives 
the impression that the willingness to create a forum to enable such discussions appears 
to the absent within a South African context. Currently in excess of 90% of electricity 
generation capacity in South Africa is based on coal as a fuel. Cheap and readily available 
coal is being put forward as a hindrance to the diversification of South Africa’s energy mix. 
Furthermore, South Africa cannot reach the same efficiencies for WTE facilities. On the 
other hand and efficient WTE facility contributed significantly to a booming European 
market due to it’s feed-in towards district heating. Finally the responses hinted at South 
Africa’s economic sustainability that relies heavily on the availability of cheap coal to 
produce cheap electricity to realise acceptable economic growth in the short to medium 
term.   
 
Theme 3: Reasons why in the current environment a WTE industry is not 
feasible/established in South Africa 
 
Emergent view 3a: A secure supply of feedstock cannot be guaranteed 
 
Emergent view 3b: South Africa is lacking a culture of waste segregation and recycling 
 
Emergent view 3c: WTE is a capital intensive solution and negatively affects its financial 
feasibility 
Emergent view 3d: The present cost to landfill waste weakens the financial feasibility of a 
WTE industry/facility 
Emergent view 3e: Coal is cheap, available in abundance and therefore WTE cannot 
compete financially with coal fired power stations 
Emergent view 3f: The price of electricity in South Africa is not supportive of a WTE 
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industry 
Emergent view 3g: There is a lack of government support and incentive for green energy 
 
 
A secure feedstock for WTE facilities is an important aspect that contributes to its long 
term sustainability and must be addressed to attract investors towards this market. Adding 
value to waste threatens the sustainability of a WTE industry and the likely competition for 
waste has the potential to drive the value creation of waste. Respondents argued that an 
adequate quantity of waste is being generated in South Africa. Generally there is 
consensus that informal and suboptimal waste segregation and recycling practices 
prevails in South Africa, however a spilt appears on opinions put forward on who the 
benefactor(s) of the segregated waste streams should be. Some argue that waste 
volumes should be evenly distributed to all concerned parties, whereas the opposite 
arguments supports the waste hierarchy which implies that the recycling industry (formal 
or informal) should be preferred.  Some respondents argued that a failing recycling 
industry favours a WTE industry however in most cases (dependant on the technology 
used) a homogenous waste stream is required and better waste segregation and recycling 
improves the chances of this happening. WTE is an expensive technology and the 
economics does not compare favourably with landfilling of waste, especially since it is 
argued that both technologies competes on the same footing as far as environmental 
protection is concerned. The capital intensity therefore impacts negatively on a WTE 
industry. The present cost to landfill weakens the financial feasibility for a WTE 
facility/industry. The true cost incurred to landfill is not yet fully understood. Further coal is 
cheap resulting in a low electricity price that severely impacts on the feasibility of a WTE 
industry. The quotes extracted from transcripts suggest that the electricity price appears to 
be a barrier and that a hike in electricity price will result in a more favourable business 
case for WTE. Commenting on the hiking of electricity prices to support a WTE industry 
was however extensive and is further dealt with within theme 4 where this study explores 
interventions aimed at enabling a WTE industry. This section highlights the importance of 
government support to enable a WTE industry in South Africa. It suggests that 
government holds the key in light of its privileged position held in society, being able to 
implement policies to support WTE. It can also exercise its authority over Eskom should a 
decision be made that the electricity generation agenda includes WTE. The general 
consensus is however that there is a lack of appetite from government for WTE although 
waste diversion has been identified as a key strategic objective.  
 
Theme 4: Proposals to enable a Sustainable South African WTE industry 
 
Emergent view 4a: Raising the cost of landfilling is not advised 
 
Emergent view 4b: Hiking the electricity price is unacceptable given the socio-economic 
status and economy of South Africa 
Emergent view 4c: Several financial instruments (carbon-, landfill tax and production 
levies) can be used as a lever to bridge the barriers to a WTE industry, but caution must 
be taken 
Emergent view 4d: Technically waste cannot be classified as renewable energy source 
 
Emergent view 4e: Allow IPPs access to the national electricity grid and simplify the 
application process 
Emergent view 4f: In South Africa a WTE industry must be subsidised (with applicable 

ies) to kick start investor interest. 
 
There is consensus that the true cost of disposal is not realised in South Africa, largely 
due to cheap and abundant land. It negatively impacts on the financial feasibility of a WTE 
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plant which will also require a gate fee to be cost-effective. Generally interviewees do not 
support inflating the price of disposal but recognise that the proposed pricing strategy is 
likely to result in a waste management cost increase. An electricity price hike is not 
supported and especially not in the interest of financially supporting a non-existent WTE 
industry. There is however support for the introduction of cleaner electricity into the market 
in the form of green energy. Generally respondents did not favour the idea of a production 
levy. The ideal of a self-sustaining WTE especially in relation to the financial feasibility 
was generally preferred. This is a novel idea and interviewees did not comment with 
confidence. Some agreed but most did not support the idea of creating a funding 
opportunity for WTE through this mechanism. There is overwhelming consensus that 
access to the electricity grid must be less onerous, but most interviewees shares the 
sentiment that it appears as if Eskom (maybe in partnership with the government) is 
resisting the entry of IPPP’s into its market. The reason for Eskom’s position in this regard 
is not known nor will it be further discussed in this study (outside of scope). Subsidising 
the WTE was put forward as a necessary intervention needed for WTE, however most 
interviewees prefers to introduce a stand-alone WTE industry able to sustain itself 
financially given that the technology is proven and therefore is not a limiting factor. 
 

Table 3: Summary of Industry expert opinions on emerging views 

Emergi
ng 
view 

Interviewee nr 
1 2 3 4 5 6 7 8 9 10 11 

1a Agree Agree Agree No 
comm
ent 

Agree No 
comm
ent 

Agree No 
comme
nt 

No 
comme
nt 

Agree No 
comm
ent 

1b No 
comm
ent 

No 
comm
ent 

Agree No 
comm
ent 

Agree No 
comm
ent 

Agree No 
comme
nt 

No 
comme
nt 

Agree Agree 

2a No 
comm
ent 

Agree 
 

No 
comm
ent 

Agree No 
comm
ent 

No 
comm
ent 

Agree Agree Agree Agree No 
comm
ent 

2b No 
comm
ent 

Agree No 
comm
ent 

Agree No 
comm
ent 

Agree No 
comme
nt 

No 
comme
nt 

Agree No 
comm
ent 

No 
comm
ent 

2c Agree Agree Agree Agree Agree Agree Agree Agree Agree Agree Agree 
3a Disagr

ee 
Agree Agree Agree Agree Agree Agree Agree Disagr

ee 
Disagr
ee 

Agree 

3b No 
comm
ent 

Agree Agree Agree Agree Agree Agree Agree No 
comme
nt 

Agree Agree 

3c Agree Agree Agree No 
comm
ent 

Agree Agree Agree Agree No 
comme
nt 

Agree Agree 

3d Agree Agree Agree No 
comm
ent 

Agree Agree Agree Agree Agree Agree Agree 

3e Agree Agree Agree Agree 
 

Agree Agree Agree Agree Agree Agree Agree 

3f Agree Agree Agree Disagr
ee 

Agree No 
comm
ent 

No 
comm
ent 

Agree No 
comme
nt 

No 
comm
ent 

Disagr
ee 

3g Agree Disagr
ee 

Agree Agree Disagr
ee 

Agree Agree Agree Agree Agree Disagr
ee 

4a Agree Agree No 
comm
ent 

Agree Disagr
ee 

Disagr
ee 

Agree Disagre
e 

Disagre
ed 

No 
comm
ent 

Disagr
ee 

4b Disagr
ee 

Agree Agree Agree Agree Agree No 
comme
nt 

Agree Agree Disagr
ee 

No 
comm
ent 

4c Agree Agree No 
comm
ent 

No 
comm
ent 

Agree Agree Agree Disagre
ed 

No 
comme
nt 

No 
comm
ent 

Agree 

4d Disagr
ee 

Disagr
ee 

Agree No 
comm

Agree Agree Agree Agree Agree No 
comm

No 
comm
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ent ent ent 
4e Agree Agree Agree No 

comm
ent 

No 
comm
ent 

Agree Agree Agree Agree No 
comm
ent 

No 
comm
ent 

4f Agree Agree No 
comm
ent 

disagr
ee 

No 
comm
ent 

Agree Agree Disagre
e 

Agree Agree No 
comm
ent 

 
4.2. Second round analysis 

A total of 6 respondents whom were also interviewees during the 1st round, were 
requested to rank these barriers in order of relevance. The outcome of this investigation is 
summarised in the Table 4 below, and is measured between 1 and 8, where 1 is most and 
8 least relevant. There is convergence between respondents on these barriers. Some 
descriptive statistics (median and mode) were used to analyse this data. 
 
 

Table 4: Proposed barriers ranked by 6 respondents in terms of relevance 

Proposed 
barriers 

Respondent Relevance Median Mode Comments 

Low cost of 
landfilling 

Respondent 1 2 2.5 1 and 3 The set of data is bi-modal 
and a mode of 1 and 3 is 
presented. Regardless the 
median and the mode are 
very close to each other. 
 
Overall this barrier is 
ranked as the 2nd most 
relevant 

Respondent 2 4 
Respondent 3 3 
Respondent 4 1 
Respondent 5 1 
Respondent 6 3 

No landfill 
taxes (linked to 
low cost of 
landfilling) 

Respondent 1 3 4 2 and 5 The set of data is bi-modal 
and a mode of 2 and 5 is 
presented. Regardless the 
median and the mode are 
very close to each other. 
 
Overall this barrier is 
ranked as the 4th  most 
relevant 

Respondent 2 5 
Respondent 3 6 
Respondent 4 2 
Respondent 5 2 
Respondent 6 5 

Cheap and 
readily 
available coal 

Respondent 1 1 1.5 1 The median and the mode 
are very close to each 
other. 
 
Overall this barrier is 
ranked as the most relevant 
(1st) 

Respondent 2 2 
Respondent 3 1 
Respondent 4 3 
Respondent 5 3 
Respondent 6 1 

Lack of 
support from 
government 

Respondent 1 4 3 2 and 4 The set of data is bi-modal 
and a mode of 2 and 4 is 
presented. Regardless the 
median and the mode are 
very close to each other. 
 
Overall this barrier is 
ranked as the 3rd most 
relevant 

Respondent 2 1 
Respondent 3 2 
Respondent 4 4 
Respondent 5 5 
Respondent 6 2 

Absence of a 
carbon tax 
(linked to 
government 

Respondent 1 7 7 7 The median and the mode 
are similar values. 
 
Overall this barrier is 

Respondent 2 8 
Respondent 3 7 
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support) Respondent 4 7 ranked as the 7th most 
relevant. Respondent 5 8 

Respondent 6 4 
Securing 
feedstock 

Respondent 1 6 5.5 5 and 7 The set of data is bi-modal 
and a mode of 5 and 7 is 
presented. Regardless the 
median and the mode are 
very close to each other. 
 
Overall it appears if this 
barrier is ranked as the 
5th  most relevant 

Respondent 2 7 
Respondent 3 5 
Respondent 4 5 
Respondent 5 4 
Respondent 6 7 

Lack of public 
awareness, and 

Respondent 1 8 8 8 The median and the mode 
are similar 
 
Overall this barrier is 
ranked as the 8th most 
relevant 

Respondent 2 6 
Respondent 3 8 
Respondent 4 8 
Respondent 5 7 
Respondent 6 8 

Access to the 
national 
electricity grid 

Respondent 1 5 5.5 6 The median and the mode 
are very close to each 
other. 
 
Overall this barrier is 
ranked as the 6th most 
relevant 

Respondent 2 3 
Respondent 3 4 
Respondent 4 6 
Respondent 5 6 
Respondent 6 6 

 
There are consensus between the respondents that cheap coal and cheap landfilling 
hinders the establishment of a WTE industry. The respondents are also in agreement that 
public awareness does not play that big a role, nor the implementation of a carbon tax. 
 
5. Discussion and Conclusion 
 
The electricity generation mix in South Africa is predominantly built on coal as the primary 
fuel source and up to now little attempt has been made to evolve into alternatives apart 
from nuclear and off late renewable energy (solar, hydro and wind). Numerous incidences 
of a shortfall in electricity generation capacity have been experienced that gave rise to 
periods of load shedding. Diversification of the South African electricity generation mix 
towards WTE has been slow compared to the rapid pace at which this energy source has 
been introduced in the European Union (EU). There are a number of key differences that 
exists between South Africa and Europe. This study set out to highlight these differences 
with the objective to leverage the European model to inform the establishment of a 
sustainable South African WTE industry. 
 
Europe had to overcome several limitations in order to steer them into WTE as a viable 
alternative. Shortage of cheap and available land was one such constraint. A waste 
management solution was needed that consumes a smaller footprint and avoid hauling 
waste for long distances. In addition the public expresses support for the thermal 
destruction of waste given the guarantee of a secure supply of electricity at reasonable 
prices. In contrast South Africa has an abundance of land available and its economy 
needs cheap electricity to achieve the growth needed to support the population’s needs. 
The EU made a conscious decision through legislative instruments to push member states 
towards WTE as a waste management solution. The analysis of data gathered for this 
investigation strongly put forward that South Africa has the legislative framework in place 
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to divert waste away from landfills but that enforcement lacks; however the respondents 
generally preferred recycling to WTE.  
 
Most European countries further created an environment conducive for WTE by escalating 
the cost to landfill waste through the introduction of a landfill tax. In many instances the 
tax portion of the gate fee was more than the cost of disposal. This essentially pushed the 
avoidance of waste disposal to land aiding in feedstock security. Generally in the South 
African context the true cost of disposing waste to landfill is not fully understood by 
municipalities as well as the SA population (who is not paying proportionately for the 
service rendered by local authorities). A shortage of land, legislation together with the 
adjustment in the cost to landfill waste enabled the European WTE industry and resulted 
in a secure feedstock available to WTE. This created a foundation to attract private 
investments towards WTE activating rapid growth in the industry. Although there is 
agreement that the true cost for disposal is not realised in South Africa and is therefore a 
barrier to a WTE industry, the data analysis suggests that inflating the cost for disposal 
will not be effective in the South African context.  Prior to any such measure a shift in 
mind-set of the general public towards the negative cost associated with waste disposal is 
required. Therefore there is little to no guarantee of a secure feedstock (waste) that will be 
directed to a WTE facility which will need to charge a gate fee at a much higher premium 
compared to current landfill rates. The data analysis does however support the 
introduction of a landfill tax to reduce waste to land and channel the waste into more 
economically beneficial schemes such as WTE.  
 
The low cost of coal fired electricity (identified as a barrier) is an element that was 
discussed to improve the economics of a WTE industry. However, increasing the price 
coal fired grid connected electricity it is not advised from a socio-economic perspective, 
since the vulnerable portion of the population is likely to feel the brunt of such increase. 
The logical option would be to have WTE economically competitive (while creating the 
options for co-combustion & co-generation) at a localised scale. While co-combustion and 
co-gasification in existing coal power plants would mean a range benefits (Psomopoulos 
and Themelis, 2015) the likelihood of such occurring in South Africa is limited because of 
the monopolistic nature of South Africa’s grid infrastructure maintained by South Africa’s 
single electricity utility, Eskom (Khan et al., 2016). This sentiment is corroborated by the 
feedback received from industry experts within this study. In order to maximise the 
benefits, IPPPs should have access to grid infrastructure and be willing to share the cost 
of maintenance of the infrastructure. The data analysis clearly highlights that the process 
to access the grid must be streamlined and support given by government to IPPPs. 
Further a lack of support for WTE from government where highlighted as a barrier.   
 
Though the WTE industry provides a range of socio-economic benefits not just for 
developing countries (Psomopoulos and Themelis, 2014); (Psomopoulos et al., 2014) the 
situation in South Africa is slightly complex as a result of the importance of coal. Coal 
mining is a major foreign exchange supplier for South Africa, contributing 51billion ZAR 
compared to gold which contributed 31billion ZAR, during the year 2013 (Statistics SA, 
2015). From a social perspective, the coal mining industry employees more than 91000 
individuals which is almost 17% of the total mining workforce. Therefore to create socio-
economic benefits in South Africa from WTE, a structured and formal WTE industry with 
adequate waste collection and recycling streams have to be developed, while gradually 
reducing the dependency on coal. These benefits will be in addition to the benefits related 
to reduced GHG emissions (Psomopoulos, 2014) which can achieved by reducing the 
amount of landfill. A detailed investigation of the cost-benefits related to GHG mitigation 
for South Africa on a national scale, which extends beyond policy measures would be 
required as continuation. 
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Government intervention (through subsidies & recycling interventions) is considered very 
important especially in the early stages of a WTE industry’s life cycle to get it going. 
Government’s lack of appetite is therefore currently hindering the establishment of a WTE 
industry and the inclusion of WTE within the strategic energy roadmap is proposed. The 
barriers to a WTE industry were confirmed, however the enablers were revised based on 
this research’s outcome. Based on this a revised model to enable a South Africa WTE 
industry is presented in figure 4. In addition an improved recycling efficiency, subsidising 
the WTE industry (in the beginning only) and including WTE as a source of electricity in 
the long term planning is called for. A hike of electricity prices, public acceptance and 
production taxes were not seen as viable enablers in support of a WTE industry.  
 

 
Figure 4: Recommended model for South Africa to enable a waste to energy 
industry 

In conclusion, the development of the WTE is dependent on how landfill and carbon taxes 
will evolve in South Africa. Though land is generally abundant in South Africa, a lack of 
available land in cities and metropolitan areas will be one incentive for increasing landfill 
taxes. Doing so would alleviate pressures on the rising waste streams caused by 
migration from rural parts of the country, which is a characteristic in developing countries. 
The secondary reason will be based on the environmental costs and benefits that arise 
from shifting away from landfills. However this would require additional quantitative 
investigation on a municipal and national level and the findings from such studies would 
act as an add-on for any policy based interventions. Such cost-benefit investigations will 
also aid in determining the level of subsidies required for a nascent WTE industry. The 
impending implementation of a carbon tax will also have to be taken into consideration as 
part of the cost-benefit analysis. 
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