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ABSTRACT  

This study examined the intervention potential for low-smoke fuels (LSFs) in the coal 

distribution chain. Premised on the assumption that after satisfying the technical and social 

aspects, the remaining challenge for LSF to enter the low-income household market is an 

economic one, the current study focused primarily on the economic challenges. In particular, the 

investigation examined issues pertaining to the production, distribution and consumption of coal 

now and low smoke fuels in future. As a consequence, a clear picture of the economics of 

distributing coal has emerged from the surveys conducted with the householders in various 

townships, local merchants, bulk distributors, coal mines and low smoke fuel producers.  These 

surveys have enabled us to provide an update of the DME model of coal distribution in the 

townships located within close proximity to the coal mines.  The merchant and household 

survey showed that a reasonable price mark-up for low smoke fuels that would enable these 

fuels to compete competitively with bituminous coal on a sustainable basis should be less than 

or equal to R5 more than the existing price of coal.  Since the target market is low income, and 

energy tends to take up a significant portion of household expenditure, it is important for low-

smoke fuels to be competitively priced if these cleaner fuels are to make inroads into the 

household coal market. This report makes recommendations on how to reduce the costs of LSF 

production and distribution so that the street price remains affordable to the target consumers. 
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EXECUTIVE SUMMARY 

As a result of the study of the intervention potential for low-smoke fuels in the coal distribution 

chain, a clear picture of the economics of distributing coal has emerged. This may be 

summarised as follows: Mines produce a sized coal for household use, largely B-grade with 

some C-grade. The sizes are typically 80x45mm (large nuts) and 45x25mm (small nuts). The 

total sales of each size are about equal. Sales are highly seasonal in nature, with the peak winter 

monthly demand being about five times the average demand in summer, and the average 

demand in the four winter months being about three times the average summer demand. As a 

result, mines tend to build stockpiles of coal during the summer months to help meet the surge 

in demand in winter. However, there is some risk of loss due to spontaneous combustion of the 

stockpiles. Moreover unexpectedly cold periods can result in shortages, while winters that are 

warmer than normal can result in some of the stockpile remaining unsold. As the stockpile 

represents a significant addition to the mine’s working capital, the seasonal demand has an 

impact on the mine’s profitability. 

The mines have sold B-grade coal during recent months at a basic R92,00/t before VAT, and C-

grade at R85,00/t before VAT. Sales are generally to independent hauliers contracted to the end 

merchants. About 25% of the total sales are to bulk distributors. The independent hauliers take 

lots of 20t and over, but there are some sales of smaller lots. Although many of the mines have 

rail sidings, shipment by rail is generally coal for industrial rather than household use. Railage 

of household coal comprises about 10% of the total household sales, and is mainly to the 

distributors rather than to the merchants. Rail costs are generally about 80% of road haulage 

costs. Haulage costs are not strongly dependent on distance. If outliers are ignored, the rate is 

between R0,24 and R0,44/t.km. Merchants who own their own transport claim costs of less than 

R0,20/t.km. Merchants who buy lots smaller than a full truckload pay as much as R1,50/t.km.  

Coal reaches merchants at between R120 and R200/t, with an average of close to R150/t. 

Similarly it reaches distributors at between R137 and R151/t, at an average of about R144/t, the 

difference being largely due to the greater use of rail by the distributors. Distributors sell largely 

(70%) bagged coal, and also have a far higher proportion of large nut sales than the general 

merchants (about 3t large to 1t small). Most (70%) of their bagged coal was sold in less than 1t 

lots. Prices of bagged coal were between R420 and R460/t for <1t and between R330 and 

R430/t for larger lots. Their bulk coal sold for R200-220/t in small lots and for R190-210/t for 

lots >1t. Their clientele is primarily small merchants.  

The merchants tend to buy in bulk direct from the mine and to employ their own hauliers. Most 

of their sales are of bagged coal, although there is a small market for 25 litre tins. Because the 

bags are packed rather than weighed, it is difficult to estimate the precise mass sold. However, 

in nominal terms, the street price of coal is about R350/t except in Mamelodi where it can fetch 

anything up to R650/t. The merchants averaged about 90 bags of coal sold per week during the 

winter, although there was a large spread in this estimate. In summer they averaged about 35 

bags per week. At no part of the distribution chain was credit a significant factor in sales. 

Merchants demonstrated a level of altruism in giving credit to a few pensioners for fuel 

purchases. This means that, contrary to the previous findings, the householders buy most of 

their coal in cash which gives them freedom to buy from any merchant. Thus the main criteria 

used are good quality coal and reliability of supply, which were the key factors mentioned by 

both people who buy from the same merchant and those who buy from different merchants. In a 

nutshell this particular finding suggests that the relationship between the merchants and 

householders is not a significant barrier as it was initially perceived in previous studies.  

The total tonnage sold seemed to be significantly less than the 3,5 million tons generally 

accepted as the size of the household coal market. Seen from the bottom up, the average 

household buys approximately 2 bags of coal every three weeks in winter and 1 bag per month 

in summer, which totals approximately1t/household.year. If the 3,5 million ton estimate were 

correct, about 3,5 million households would purchase coal. Census SA reports that in 1996 there 

were 321 000 households who used coal as their primary source of energy for cooking and 736 

000 who used coal for space heating. A total of less than 1 million tons thus seems likely. The 

mine supply identified in this study amounted to about 60% of the total. 
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There was widespread recognition of the health hazards presented by coal and a reasonable 

degree of acceptance that an alternative was desirable. About one third of all merchants 

interviewed accepted that the alternative fuel might cost a little more, and their median estimate 

was about R5/bag more. About half felt the cost should equal that of coal and about one sixth 

felt it should be less. 

While there was an understandable lack of knowledge about LSF, there was a very general 

willingness to consider its use at all levels of the market. Most stakeholders interviewed 

indicated a general willingness to assist in gaining wider acceptance of LSF. It was however 

stressed that it was critically important for LSF to perform at least as well as coal in the areas 

for which coal was selected as the energy source of choice, that is, space heating, cooking and 

water heating.  

Synthesis of the results 
An estimate of the likely cost of producing LSF has been made. A factory making 500 000 t/a 

was considered, remote from the mines, and delivering bulk coal to merchants and others at the 

factory gate. Including the cost of coal, and railage from the mines to a site in the PWV 

reasonably close to the end markets, a selling price of less than R250/t seemed achievable. With 

this background it is possible to look at a range of scenarios by which LSF might be introduced 

and be competitive with coal. 

Reduction in the coal price 
If a LSF industry were to be introduced, it would not be able to cope with the enormous 

seasonal variations in demand we have found, but would have to work year round. It would thus 

have to have significant working capital to build up stocks for the winter months.  

Equally, the mines would benefit from having a constant demand. They would not have to build 

up stocks. The economic benefit they would enjoy is easily calculated. Consider a mine 

producing some 60 000 t/a. If it were to meet the typical demand cycle, then it would have to 

build up a 14 000 t stockpile, valued at close to R1,3 million. At present interest rates, the cost 

of holding that stock for up to seven months would amount to about R80 000, or about R5,70/t. 

There would thus be grounds for arguing about a reduction of a similar magnitude in the base 

price, or about R6.50/t including VAT. 

There are also possibilities for negotiation with Transnet regarding rates for coal from the mines 

to plants conceptually situated in the PWV region. The selling price of LSF is already based on 

railage at about R33/t. However, this is for low-volume, sporadic traffic. It is understood that 

larger-volume, regular traffic industrial customers enjoy tariffs about 10% lower than this. The 

LSF industry would also offer Transnet similar logistics to other industrial users. Thus there 

may be opportunities for a further R3,50/t saving in the cost at which coal reaches the plants, or 

R10/t in total.  

Reductions in processing cost 
The technology for the production of LSF is well advanced, but production experience is 

lacking. The technology employed successfully by African Fine Carbon and evaluated by 

Eleftheriades incurred considerable costs in steam raising and power. An alternative technology 

generates steam as part of the process, and has excess steam for export. It also generates 

significant quantities of fines for which a market must be sought. Both technologies generate 

some tarry products; Eleftheriades took a minor credit for these, while the alternative 

technology largely consumes them (and in doing so generates excess steam). 

We believe that there are considerable opportunities for optimising the overall process. First, the 

credit Eleftheriades took for tar, of R6/t, seems unduly low. The closure of some of the Iscor 

coke ovens has led to a general shortage of tar in South Africa. This will be exacerbated when 

the Sasolburg gasifiers are closed, which is expected in the near future. Finally the increase in 

the oil price has led to an increase in the value of petroleum-derived pitch. The upshot is a very 

considerable increase in the price of tar, to the order of R600/t, which is expected to persist for 

the foreseeable future.  
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The process for producing LSF involves reducing the volatile content from about 25% by mass 

to about 10% by mass. 1 t coal fed produces 0,833 t LSF and 0,17 t volatiles. A 500 000 t/a LSF 

plant has associated with it some 58 000 t low-smoke fines, so the plant would require would 

therefore require 670 000 t coal and produce 112 000 t/a volatiles. If we assume about half the 

volatiles are valuable tar that can be captured; that the rest are low value light products which 

are best used as fuel; and that the fines can be burned to make good the loss of heat otherwise 

supplied by the tar, then the plant could produce about 56 000 t/a of tar worth and contribute the 

equivalent of about R65,00 to the costs of producing a ton of LSF. Thus it is not impossible that 

the factory gate value of LSF could be as low as R175/t.  

VAT obviously has a significant effect on the total increase in the price of LSF relative to that 

of coal, and a strong case could be made out for zero-rating LSF.  Few coal merchants are VAT-

registered, so the impact of zero-rating low-smoke fuel would be small. 

Distribution to the consumer 
There is little point in considering delivering LSF from the factory bagged. Firstly, the bagging 

process is expensive. If the commercial guidelines of the distributors are anything to go by, 

bagging must cost at least R150/t to be economic. The handling of bags during distribution costs 

significantly more than bulk handling, and losses due to breakage are higher. We are thus forced 

to consider how best to distribute the fuel in bulk. 

The obvious answer is by rail. The rolling stock that delivered coal to the processing plant 

should be used to deliver the product to a point reasonably close to the consumer. The question 

is then whether there are storage and distribution facilities reasonably close to consumers and 

adequate to handle about 10 000t of LSF annually. 

 An in-depth examination of this question was outside the scope of our study, which focused on 

existing transport links rather than potential future links.  However, a number of stations in 

Gauteng and Mpumalanga were examined, and it was found that they have the physical space to 

undertake such a task. Of course, there was a time when the railways were used to handling bulk 

fuel for themselves, but the quantities involved were generally not as large as those foreseen for 

this project. Moreover, the railways were selling to themselves, and did not have the problem of 

stock control.  

Lacking answers to these questions, it is obviously impossible to cost the use of rail, but 

certainly it should be investigated. The two-way use of rolling stock is always to be preferred to 

one-way traffic, and the saving on transport costs may be sufficient to justify additional 

expenditure on handling local stock. Then it would be a relatively short, cheap haul by road to 

deliver to merchants. 

It should be mentioned that when this recommendation was suggested to two merchants, they 

rejected it outright.  The secret of their business was being able to buy in bulk and bag for 

distribution to consumers.  Availability of bagged supplies within short range of householders 

would effectively destroy their business, they claimed.  If a State-supported low-smoke fuel 

industry were to be established, this surely is a key to getting affordable fuel to consumers.  

Bagging of, say, 10 and 20kg in 80μm plastic bags at railway depots would enable householders 

to meet their fuel needs in a more affordable way than relying on merchants. 

The alternative would be to operate the LSF production facility as the stockholder and 

wholesaler, and to sell to hauliers much as mines presently do. This brings into question the 

siting of LSF production. According to the 1996 census, coal was used for space heating by the 

number of households given in Table1 on the next page. 

Clearly the focus of the demand is on Gauteng, with an ellipse of lesser demand around it 

encompassing the east strongly, the north and south less strongly, and the west less strongly 

still. Indeed, about 83% of the demand is in the top four provinces. 
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Ranking of provinces by households using coal for heating 

Province Number of households 
using coal 

Gauteng 257 104 

Mpumalanga 133 542 

Free State 124 060 

North West 95 072 

Kwa-Zulu Natal 62 912 

Northern 36 369 

Eastern Cape 14 010 

Northern Cape 10 106 

Western Cape 2 458 

 

Such an analysis suggests that it would be difficult to service all these areas efficiently from a 

single plant located in, say, the East Rand. Reaching the North West or Free State from there 

would be difficult. Instead it is probably necessary to consider two or three plants: 

 The two-plant option would have one plant in Pretoria servicing parts of Mpumalanga, 

northern Gauteng and much of the North West, and the other in the south-eastern part of the 

PWV servicing the remainder of Mpumalanga, southern Gauteng, the Free State and the 

goldfields area of the North West. 

 The three-plant option would have one in Pretoria as before, one in the south-western part of 

the PWV such as Vanderbijl Park servicing that area, the Free State and the goldfields are of 

the North West, and a third at the end of the East Rand, serving Mpumalanga and eastern 

Gauteng. 

LSF would be distributed from these plants by rail, as outlined earlier, or by road, much as 

occurs at present, with the advantage that for the majority of hauliers, the travel distance would 

be significantly less. Consumers in Witbank and further east in Mpumalanga would be at a 

disadvantage to the present situation; those in Pretoria, Gauteng, the Free State and North West 

should be somewhat better off. 

For the purpose of comparison, we have chosen the three towns evaluated in the survey, and 

examined what the costs of LSFdelivered to merchants would be if the transport cost were the 

average of R0,37/t.km. The results are shown in Table 2. As anticipated, LSF would cost only 

about R70/t more than coal delivered in Mamelodi; about R90/t more in Qalabotjha and R105/t 

more in eMbalenhle. Moreover, between a quarter and a third of this price increase is a VAT 

effect. There may be merit in discussing temporary VAT-free status for LSF if it is introduced. 

The critical point is, however, whether this price increase is fatal. As we have seen, many 

merchants are able to contemplate with relative equanimity LSF costing R5/bag more than coal, 

and that is the order of magnitude which, it seems, is likely. Moreover, many merchants are 

already paying significantly above the average price for coal, as shown in the penultimate row 

of the Table.  

More importantly, however, is the impact on the merchant’s margins. As shown in the last row 

of the Table, the merchants of Mamelodi have such large margins that and extra R50-70 per ton 

delivered would hardly matter to them – indeed, if LSF were to be introduced on a trial basis, 

Mamelodi would be a good place to start for that very reason! In contrast, the merchants of 

Qalabotjha would see about a 35% reduction in their margins, and those in eMbalenhle would 

have their margins halved, if LSF were to be sold at the same price as coal. 

What this illustrates is that the opportunities for introducing LSF vary considerably from place 

to place – there are places, such as Mamelodi, that are clearly of high potential. There are 

others, such as eMbalenhle, of very low potential.  
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Estimated cost of low-smoke fuel delivered to merchants 

 Mamelodi Qalabotjha EMbalenhle 

Source Pretoria PWV Pretoria 

Cost of feed, R/t 131.36 127.25 131.36 

Processing, R/t 122.75 122.75 122.75 

Tar, R/t -65 -65 -65 

Subtotal 189.11 185 189.11 

VAT 26.48 25.90 26.48 

Factory, R/t 215.59 210.90 215.59 

Distance, km 20 120 100 

Transport cost, R/t 7.40 44.40 37.00 

Merchant, R/t 223 255 253 

Average coal, R/t 153 162 148 

Maximum coal, R/t 171 197 177 

Average street price, R/t 617 400 322 

 

One thought that came through from a fair proportion of the questionnaires was that of a 

subsidy. What our analysis illustrates is that, if any subsidy were to be introduced as an aid to 

the wider use of LSF, it would need to amount to about R5/bag or R100/ton. Thus the upper 

bound on the subsidy would be something less than R100 million per year, and if it were to be 

phased in over a few years, and then phased out, the long-term effect should be small. In 

addition, there would be about a R25 million gain in state revenue from the increase in VAT, 

and this would be a sustainable, long-term gain. At present, from the hauliers onwards, there 

were no VAT collections identified in the coal distribution chain; by introducing a LSF 

production plant in the chain, there would be additional VAT collection. A subsidy should be 

considered as part of the overall package of introducing LSF. In the workshop this was 

considered to be critical because small LSF producers and inventors are struggling to get 

funding in order to produce and promote LSF entry into the domestic market  

Meeting the consumer’s needs 
Low-smoke fuel will not succeed in replacing coal unless it meets consumers’ needs. First, of 

course, it must be of a satisfactory quality, which means, in this context, that it must light almost 

as easily as coal and burn with an equivalent heat output for as long as coal does, in the 

appliances employed in homes in South Africa. The specification for LSF originally developed 

by the CSIR was found to be fatally flawed during the macro-scale experiment. The specified 

size was too small. This flaw was compounded when the fuels were tested in a stove with a 

chimney in better condition than the usual home stove. The resulting better draft permitted the 

undersized fuel to burn satisfactorily. In the field, with poorer chimneys and therefore a poorer 

draft, and/or with damaged grates so that the fire bed was deeper than that tested, again leading 

to a poor draft, the fire often went out. 

There has therefore never been a demonstration of a satisfactory fuel prepared by coal 

devolatilisation in South Africa. Most of the essential parameters are known – it should light 

easily, it should stay alight, and it should give as much heat as coal. All are confident that they 

know how to attain satisfactory performance – but it has yet to be demonstrated in practice. So 

much work has been done that there is little doubt that coal devolatilisation is the correct route 

to prepare a LSF, but the results need proving in practice. It is therefore essential that any 

programme to introduce LSF address this problem. Size is also a quality that has not been 

discussed so far. There is a demand for large nuts in quantities about one-tenth of that for small 

nuts. The larger fuel is usually burned in an mbawula, in which the large size of the fuel permits 

the fire to propagate under what are essentially natural draft conditions. Introduction of LSF will 

need to take this particular demand into account. 

Finally it must be remembered that it will be necessary to back up the introduction of LSF by 

proper marketing. In this connection there is a general appreciation that the use of coal is 
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somehow unhealthy, and that LSF will remove the health risk. However, a marketing campaign 

built around a healthier environment would probably not succeed – the benefit “failing-to-fall-

ill” is a very negative one and essentially unquantifiable. If you cannot perceive the real benefit, 

then you are unlikely to give a product full support. 

Accordingly we have looked for such a benefit, one that is immediately measurable. We believe 

the property of LSF, to leave no difficult-to-remove stains when handled, has precisely the 

necessary immediacy. The waxy components of coal, which are the very ones that give rise to 

smoke and which are removed during devolatilisation, make anything which touches coal 

difficult to clean. A marketing campaign for LSF built around its inherent cleanliness should 

have a good chance of success. It is advisable that such a campaign takes place over a longer 

period to improve its effectiveness in getting the message across to a wide range of 

communities. One of the possible options suggested at the workshop is to have an energy  

demonstration centre where people can be provided with general information about the various 

energy options available, and specific information about the costs, safety, health, and energy 

saving strategies. 

Recommendations 
In the light of the findings of this study, it is recommended that the State should seriously 

consider establishing, in partnership with the private sector, facilities to produce initially about 

300 000 tons of low-smoke fuel per annum, which would be introduced into the market by: 

1. Negotiating with mines for the offtake of sufficient coal to be converted into low-smoke 

fuel, at a lower-than-normal price 

2. Assisting private-sector partner(s) to firm the overall devolatilisation technology by 

improving its energy efficiency and yielding a saleable tar product as well as the LSF 

3. Negotiating with Transnet tariffs for the transport of coal from the mines to (initially) a 

single plant located close to a significant existing market for household coal, and 

possibly also the transport of low-smoke fuel to distribution points on the return journey 

to the mines. 

4. Negotiating long-term supply contracts with potential purchasers of tar products 

5. Negotiating with the State a short-term subsidy, of the order of R100/t, to reduce the 

costs of low-smoke fuel to the merchants to close to that of coal, with the subsidy being 

phased out as the volume of low-smoke fuel produced grew. 

6. Negotiating with the State for zero-rating of low-smoke fuel. 

7. Once in operation, further negotiating with Transnet for the establishment of low-smoke 

fuel storage and distribution facilities in close proximity to towns having a significant 

demand for coal. 

8. As the industry grew in maturity, negotiating with the State and mines to introduce 

legislation making illegal the sale of sized coal into the domestic market. 

To initiate this process, it is recommended that the State invite private-sector interests to prepare 

business plans around the above scenario, on the basis of which plans one or more private-

sector partners would be selected to implement the plan with the State’s assistance, particularly 

in the area of funding. Workshop participants including small LSF producers supported this 

recommendation. 
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1.  Introduction   

1.1 Background  
The towns within a few hundred kilometres of the coal mines in South Africa have long been 

characterised by massive air pollution, particularly in winter. The primary source of this air 

pollution is coal smoke. The smoke from burning coal forms a thick haze covering the 

townships in the morning and evening throughout the winter season. The haze results in poor 

visibility which has been observed in densely populated poor townships such as Soweto in the 

Gauteng province where a majority of people use coal for space heating in winter. It is clearly 

unhealthy to live in such an environment, and there are ongoing attempts to find alternative 

sources of energy that are both clean and affordable. 

Exposure to indoor air pollution from coal smoke also causes serious health problems to people 

who rely on coal for household fuel. In order to address the high levels of air pollution in urban 

areas that use significant amounts of coal as a household fuel the Department of Minerals and 

Energy (DME) initiated a Low Smoke Fuels Programme in 1994. One of the explicit objectives 

of this programme was the replacement of the household coal with low-smoke fuels (LSFs) by 

2000 through a phased approach. Phase I comprised the evaluation of the potential of LSF and 

characterisation of the household sector and has been completed. Phase II involved the 

strategisation and implementation of the low smoke fuels programme. Unfortunately the 

objective of replacing coal with LSF could not be realised within the recommended period. As 

part of Phase II the current project seeks to find possible ways in which LSF can be introduced 

into the household market. 

Low-smoke fuels are better alternatives to bituminous coal and smoky biomass fuels but their 

use is rather limited in South Africa. Various barriers such as the high cost of LSF arising from 

the need for more processing steps than the conventional methods have contributed to their low 

usage. Consumers are also suspicious of these fuels and need to be convinced that LSF can 

perform the energy services better than, or at least as effectively as, the fuels they would be 

replacing, mainly bituminous coal. Raising consumer awareness and increasing access to LSF 

could encourage their use. The widespread consumption of these fuels provides an opportunity 

for fuel market transformation and diversification and thus job creation. The use of these cleaner 

fuels has the potential to improve indoor air quality as well local atmospheric conditions. 

However, the introduction of LSF alone is unlikely to resolve all the problems associated with 

household coal use. Work is also necessary on the appliances used to burn coal and on the 

design of houses to recognise the need for cheap thermal energy.  

It is argued that after satisfying the technical and social matters, the main challenge for LSF to 

enter the market is an economic one. For instance, surveys demonstrate that a typical LSF is 

significantly more expensive than normal household coal. There is an assumption that these 

prices are the result of the coal distribution chain where coal has to be transported over long 

distances to the household user, resulting in significant price mark-ups. The price mark up is 

however not related to market forces. It is therefore important to investigate the buying and 

selling price at each stage of the distribution chain in order to establish the nature and potential 

level of government intervention (DME 1999: Terms of reference).  

1.2 Aims and objectives of the study  
The primary objective of this study is thus to assist the DME by identifying the intervention 

potential for low smoke fuels into the coal distribution chain. The key outputs are: 

 firstly, detailed information on the intervention potential for low smoke fuels in the coal 

distribution chain; 

 secondly, an update of the DME model of the existing coal distribution chain. 

Both outputs will assist the government in ensuring that LSF is economically competitive when 

introduced into the household market.  
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1.3 Research approach and methodology 
In order to produce the stated outputs, this study adopted the following approach, we sought to 

validate the reports that the end users would be happy to have an alternative fuel which was 

technically similar to coal but which made less smoke, as demonstrated in previous studies. In 

addition, the research team conducted surveys throughout the coal distribution chain in order to 

provide an update of the present day pricing in each step of the distribution chain, as well as to 

refine estimates of the volume price sensitivity of LSF production. As such, the study team 

aimed to survey a range of coal-using townships from a range of distances to the coal mines. 

We thought we would conduct the surveys in Qalabotjha and eMbalenhle in the first instance, in 

order to validate our methodology against previous findings and partly to train the interviewers. 

However this proved to be too costly and also impossible in certain townships. For example, our 

colleagues from Nova advised us that the community of eMbalenhle has a policy of using local 

community resources for fieldwork purposes, therefore researchers from outside the township 

would find it difficult to gain local acceptance and support.   

During the course of conducting household surveys we checked local retail prices of fuel and 

identified local merchants. The merchant survey was conducted in order to gain an 

understanding of the possible impact of an alternative fuel on their business, and to obtain some 

indication of the economics of their operations. In turn the local merchants were used to identify 

their source of supply including transport operators. We worked with the suppliers of coal, in an 

attempt to quantify the quantities and qualities of coal presently sold into the household market, 

and the primary distribution routes employed. In addition we also worked with the potential 

producers of LSF, in an attempt to refine estimates of the price/volume relationship for LSF 

production. Overall, this approach provided a clear picture of the existing market.  

The preliminary findings were presented in a workshop involving mainly the LSF producers, 

and representatives from the DME, Minerals and Energy Policy Centre and Sasol. Other key 

stakeholders who were invited were unable to attend their workshop, but noted their willingness 

to comment on the draft final report. The aim of the workshop was to present the findings of the 

study to all the stakeholders and to use this opportunity to discuss and analyse the barriers to 

entry of LSF into the domestic market, and as a result of these deliberations identify 

recommendations. 

In terms of the actual research, survey questionnaires were administered to gather data in low-

income households in various coal using townships. A total of 450 questionnaires were 

administered in eMbalenhle, Qalabotjha, Tembisa, Mamelodi, Soweto and Katlehong. Due to 

problems of access no fieldwork was conducted in Phokeng. A pilot was conducted in Protea 

South in Soweto to assess the ease of administering the questionnaires. Sample selection was 

based purely on the willingness of the research participants to be interviewed. Further surveys 

were conducted with mines, distributors, transporters and local merchants. A total of 30 

merchants in Mamelodi, Qalabotjha and eMbalenhle were interviewed. Four distributors in the 

PWV region completed questionnaires. Five mines provided detailed information and seven 

others did not return their questionnaires while three of the mines reported small sales, typically 

less than 100 tons per annum to nearby towns.  

1.4 Report outline 
Chapter One outlines the scope of this report as suggested in the terms of reference. 

Chapter Two provides a synthesis of available literature. In particular it highlights the key issues 

and problems concerning household coal especially with regards to air pollution, accessibility 

and functionality.  

Chapter Three analyses the data and highlights the research findings based on the survey of 

mines, transport, distributors and local merchants as well as household data.  

Chapter Four provides a synthesis of the findings and also identifies possible options of 

intervention in the household coal market. These interventions are assessed for their likelihood 

for success if implemented.  
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Chapter Five summarises results on the findings of the present day pricing in each step of the 

distribution chain and also provides an update of the DME model of the coal distribution chain. 

It provides the research results on the coal price from the mine until it reaches the final 

consumer. It also provides a conclusion and recommendations.  
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2.  Issues and problems relating to household coal use 

2.1 Introduction 
Despite access to electricity a majority of low-income households living in poor housing still 

require affordable energy for cooking, space heating and water heating. Since these energy 

services are high on energy consumption, low-income households find it too expensive to use 

electricity. The fuels commonly used where electricity is not available or found to be more 

expensive for certain end uses are paraffin, candles, fuelwood, coal, and liquefied petroleum gas 

(LPG). Coal is predominantly used in areas within a 150km radius from the coal mines (Lloyd 

1999). Coal is relatively cheaper in these areas because of the close proximity to the source. 

However, the use of this cheap source of energy is inherently problematic and costly to the users 

themselves. As Terblanche, Nel and Golding (1994) concluded: 

Air pollution caused by the burning of wood and coal to meet basic household energy 

needs such as cooking and heating is having a profoundly detrimental impact on the 

health, quality of life, productivity and aesthetic environment of a large part of the 

country’s population 

This chapter elaborates on some of the issues and problems relating to low-income households’ 

reliance on coal for thermal applications. It focuses on coal access, appliance access and use, 

health problems, distribution, and user perceptions regarding the problems caused by coal. 

2.2 Issues influencing household reliance on coal 
Coal is predominantly used in urban and peri-urban settlements to meet household energy 

needs. Although it is predominantly used in Gauteng province, low-income households in other 

parts of the country such as Western parts of KwaZulu-Natal and some areas of the Free State 

also use coal. The size of the household coal market was estimated at 3.3 million tons per 

annum (Lloyd 1999; PDG 1995). However, evidence was gathered in the present study that the 

actual tonnage sold to households was closer to one million tons. The statistics on coal usage 

given in Table 2.1 show that there are about one million households that use coal either 

primarily for cooking or primarily for space heating in South Africa.  

Table 2.1: Coal use in South African households 
Source: Census SA 1996 

 Number of households 

 Cooking Space heating 

Eastern Cape 3 785 14010 

Free State 43 874 124 060 

Gauteng 82 696 257 104 

Kwa-Zulu Natal 38 877 62 912 

Mpumalanga 106 621 133 542 

Northern Cape 2 573 10 106 

Northern 21 122 36 369 

North West 20 621 95 072 

Western Cape 662 2 458 

Total 320 830 735 632 

 

Looking at Figure 3.2 below, the average household consumes about 50kg coal per week in the 

cold period of about 10 weeks and less than 20kg per week in summer, or about one ton of coal 

per annum in total per household. Based on this finding, and related to the above estimates in 

Table 2.1 the total consumption of coal by households is unlikely to exceed one million tons per 

annum. 
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Coal is the fuel of choice for thermal applications in low-income households because it is more 

affordable and cost effective than available alternatives such as electricity and LPG (Qase 

2000). Furthermore a majority of households have already invested in the requisite appliances. 

As a result, purchasing new electrical appliances in areas that have been recently electrified is 

not prioritised. Sometimes low-income households find it too difficult to forego their current 

investments in coal stoves (White et al 1996). Others have developed such personal attachments 

to their coal stoves that even if they had sufficient financial resources they would find it difficult 

to abandon them. It is estimated that approximately one million coal stoves and an unknown 

number of mbawulas in the country are in use (Lloyd 1999). Mbawulas, which are usually 

home-made from metal tins, are relatively cheap and are predominantly used in informal shack 

settlements (Qase 2000). In contrast, coal stoves with several cooking plates and an oven cost in 

the range of R4000 and are mainly used in formal houses (Lloyd 1999:1). 

In addition to easy access to coal and availability of appliances, coal use is made easier by a 

well-established distribution infrastructure. Small mining companies are mainly responsible for 

supplying coal to the low-income household sector (Lloyd 1999). From the mines coal is 

transported by road and rail to the merchants who then distribute it to door to door to the 

household customers. Cost is the main determining factor for the choice of transport, and this is 

calculated using distance between the coal mine and the location or destination (Qase 2000). 

Rail transport is cheaper for bulk orders but road transport is seen as more efficient and reliable 

(PDG 1995:30). The merchants pay between R150 to R200 per ton and they sell coal in 

volumes rather than mass. For example, 50kg hessian bags are commonly used and consumers 

are charged between R16 and R30 per bag.  

Even though the use of coal has its advantages for low-income consumers, the problems caused 

by coal combustion cannot be ignored. With regards to this, the Constitution of the Republic of 

South Africa states in the Bill of Rights that everyone has the right to an environment that is not 

harmful to their health or wellbeing. As a result the DME has the responsibility to ensure that 

everyone has access to clean, healthy and safe energy sources. The discussion below highlights 

the problems caused by coal combustion together with a valuation of the health impacts.  

2.3 Smoke emission  
The smoke arises from the combustion of coal in appliances in which the flow of air is caused 

by a natural rather than a forced draft. To maintain as much flow of air as possible the pressure 

drop across the fire-bed must be kept as low as possible. This is achieved by using lump-sized 

coal. The stoves that are widely used have a chimney usually less than 2m high, and require at 

least 40x25mm lumps to operate satisfactorily. The mbawula, or brazier, has no chimney and 

therefore even less natural draft; it works best with –70x40mm lumps. 

The average coal in South Africa contains at least 25% by mass of volatiles. These volatile 

compounds can be driven off by heat. When the fire is lit, and heat begins to penetrate into the 

lumps of coal, the volatiles emerge. At first, the temperature is too low for the volatiles to burn, 

and they condense as smoke. After a while the temperature rises to the point where the volatiles 

can ignite, there are visible flames, and smoke formation ceases. However, as the fire 

progresses, more and more coals light, and so much oxygen is consumed that the air is too lean 

to support burning. The flames go out and smoke is formed again as the heat slowly penetrates 

the larger lumps. Smoke continues to be emitted, albeit in ever decreasing quantities, for several 

hours. 

The underlying causes of coal smoke are therefore: 

 The presence of volatile compounds in the coal; 

 The combustion of coal in relatively inefficient natural draft appliances; 

 The use of lump coal which continues to emit the volatile compounds from deep inside the 

lump long after the surface has ignited. 

The typical pattern of smoke emission from a stove is shown in Figure 2.1. These measurements 

were taken on the stove shown in Figure 2.2, which is fairly typical of the stoves in use in many 

homes. Measurements have not been carried out on mbawulas, but both observation and the fact 
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that they generally use a larger size of coal than the stoves strongly suggest that they emit more 

smoke than stoves per mass of coal burned. The mbawula is usually lit outdoors, and only taken 

indoors once smoke emission has dropped to low levels. 

2.4 Health problems associated with coal combustion  
From the above discussion it is clear that smoke is made up of substances that are volatile at 

moderate temperatures but condense into particles that form an aerosol as the temperature drops. 

In general the smoke contains a high energy content which represents a loss of energy to the 

consumer. Lloyd, Glasser and Hildebrand (1998) collected the smoke particles on an 

electrostatic precipitator for analysis. They found that the collected “smoke” contained large 

quantities of polynuclear aromatic hydrocarbons (PAHs).  

0 20 40 60 80 100
0

0.2

0.4

0.6

0.8

1

1.2

1.4

Time, minutes

Optical smoke density, per m

 

Figure 2.1: The emission of smoke after lighting a coal stove 

 

Figure2.2: A typical coal stove 

PAHs have long been implicated in cancer formation. Indeed, one of the first cancers to be 

positively linked to an industrial occupation was that suffered by chimney-sweeps, young 

English boys who climbed up large chimneys to remove the condensed smoke (“soot”) by 

brushing. It has long been known that exposure to significant concentrations of coal smoke has 

been linked to a high incidence of respiratory tract disease (Pondey 1989). The sector of the 

population most at risk is early teenage children (von Schirnding, Yach & Klein 1991). Studies 

in the Vaal Triangle have shown that such children have an approximately tenfold higher 

incidence of disease than that experienced by children living nearby but not exposed to smoke 
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(Terblanche et al 1993). The use of an mbawula for cooking was shown to be particularly 

disastrous, with nearly 100% of the 8-12 year old children growing up in such an environment 

suffering from both upper and lower respiratory tract infections (Terblanche 1996). About 55 

per cent of our respondents also complained about coal smoke (ref. Table 3.3). 

There are real prospects for improving the current health situation. Other countries have solved 

the health problems associated with burning coal inefficiently. For instance, in 1962 Britain 

enacted the Clean Air Act after some catastrophic “smogs” in the 1950s were shown to have 

caused as many as 6 000 deaths in Manchester. The Environmental Protection Act of 1990 has 

since superseded the Act, but during its 28-year life the Clean Air Act had a dramatic effect, as 

Figure 2.3 shows. Of course, this is the experience of a developed society, but it gives a measure 

of the impact that the will to change can have. 

 
Figure 2.3: Reduction of smoke in UK as a result of the Clean Air Act 

Knowledge of the impact of particulates on respiratory function has grown in recent years. For 

instance, Stedman (1999) has quantified the health effects of smoke. He found a dose response 

coefficient of 0,75% for hastened deaths and 0,8% for respiratory hospital admissions for every 

10 g/m
3
 increase in the PM10 averaged over 24h. The dose response coefficient is effectively 

the slope of the curve of deaths or admissions vs dose in the region of a base death/admission 

rate. So, for instance, in Britain in 1996, when the PM10 was approximately 10 g/m
3
, the base 

rates for advanced deaths and hospital admissions were approximately 1100 and 1350 per 100 

000 (COMEAP 1998). Doubling the PM10 to 20 g/m
3
 would have increased the death rate by 

750 and the hospital admissions by 800, to 1850 and 2150 per 100 000 respectively. 

These data provide some background to evaluate the health impacts of smoke levels in South 

Africa, although the data are not directly comparable. Measurements in Qalabotjha in June-July 

1997 when coal and wood were the only fuels being burned gave PM10 levels of between 81 and 

174 g/m
3
 (Engelbrecht & Swanepoel 1997). This would imply advanced death rates of 

between about 6500 and 13500 per 100 000 of population, which are probably too high because 

of the non-linearity of the dose-response curve. Nevertheless, it gives an indication of the 

potential seriousness of the problem.  

The aerosols measured at Qalabotjha were typical of those measured elsewhere in townships 

(Engelbrecht et al 1993, 1994; Annegarn, Sithole & Grant 1996). Annegarns’ findings are given 



Intervention potential for low-smoke fuel  8 

ENERGY & DEVELOPMENT RESEARCH CENTRE 

in Figure 4, which also shows the typical diurnal pattern.
1
 As much as 98% of the mass could be 

ascribed to coal fires, with additional contributions from traffic and soil. 

There have been comparatively few studies of particulates indoors. The study by Graham (1997) 

focused on the efficiency of cookers and heaters, so indoor concentrations were expressed in 

g/MJ of useful heat. Nevertheless, it is clear from this study that coal fires are major 

contributors to indoor air particulates. 

Smoke is not the only source of health problems. Dangerous levels of carbon monoxide are 

widespread (Freeman et al 1997). Levels exceeding 600 ppm for 10h were observed, 

particularly when mbawulas were employed for space heating. In the laboratory, Ballard-

Tremeer and Jawurek (1997) observed CO levels as high as 1500 ppm when an mbawula was 

used for space heating. However, Graham (1997) found lower levels of CO when an mbawula 

was employed than when the coal was burned in a stove, which is surprising as mbawulas do 

not have chimneys to remove offgases. 

 

Figure 2.4: Sources of particulates, Soweto, June 1991 

These findings should be placed in the context of a threshold limit value of 50 ppm and an LD50 

(lethal dose for 50% of the population) of 4 000 ppm for 30 minutes. There are few data on 

chronic exposure to high levels of CO, but the industrial hygiene literature generally 

acknowledges that chronic exposure is associated with cardiovascular disease. Deaths from 

carbon monoxide poisoning in homes are regularly reported, but we have so far been unable to 

locate any quantitative data on the annual death rate from this source in South Africa. 

It has been estimated that about three million tons of coal are burned annually in South Africa, 

and that there are at least one million households using the fuel. With such a clear indication of 

problems derived from the use of coal under the usual conditions pertaining in many homes, it is 

obviously desirable to seek all possible means of meeting the energy needs of householders and 

avoiding such risks.  

2.5 Valuation of the health costs  
In 1996 van Horen estimated the health costs associated with the burning of conventional coal 

in households. First, the incremental pollution concentrations to which people are exposed were 

calculated. Then the physical burden of morbidity and mortality on the six million people (one 

million households) exposed to coal smoke were estimated, using dose-response relationships 

developed in the United States to quantify externalities in the New York State power sector. 

                                                      
1  Note that Figure 2.4 shows total particulates, not the PM10measured in the Qalabotjha studies. 
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Finally, the physical health outcomes were translated into economic values based on the 

opportunity costs in terms of treatment costs, lost productivity and pre-mature death. Table 2.2 

below contains the health cost estimates updated to 2000 Rands. 

Table 2.2: Valuation estimates for the annual mortality and morbidity burden of household  
coal pollution (2000 Rmillion) 

Source: Van Horen (1996) 

Health outcome Low estimate Central estimate High estimate 

Asthma attacks 

Acute bronchitis 

Chronic bronchitis 

Outpatient/GP visit 

Mortality 

Resp. symptom day 

Resp. hospital adm. 

Restricted activity 

6.45 

120.62 

38.29 

0.14 

11.22 

3.37 

0.14 

11.64 

15.15 

241.24 

103.65 

0.28 

28.61 

10.52 

0.42 

31.00 

63.96 

361.00 

197.48 

0.56 

63.96 

20.06 

0.84 

60.59 

Total 191.87 430.86 769.44 

. 

The above estimates are limited in a sense, as they relate only to one aspect of the indoor air 

environment - particulate matter. Although a range of other pollutants such as carbon monoxide, 

sulphur dioxde, nitrogen dioxide, polycyclic aromatic hydrocarbons and benzo(a)pyrene are also 

produced by coal combustion, the costs of these could not be estimated due to a lack of 

exposure data. Furthermore, the estimates excluded the impacts of burning coal on the health of 

people living outside of coal-using areas. Clearly these people would also be affected. Taking 

the above factors into consideration, the estimates need to be viewed as conservative. 

2.6 Low-smoke fuels 
Since the target market for LSF is similar to that of coal and biomass, it is logical to use the 

same distribution system. However, introduction of LSF into the market might not be smooth. 

For example, previous work done on testing user acceptability of LSF in South Africa found 

that coal dealers are opposed to trading them. Innovative strategies sensitive to underlying 

currents in the market are necessary if LSFs are to make a breakthrough into such markets. 

A wide variety of LSFs have been proposed and tested. In 1997, it was necessary to acquire 

approximately 400t for a macroscale experiment on their use and effectiveness in combating air 

pollution, which was carried out in Qalabotjha, Free State. The fuels are not generally in routine 

manufacture in South Africa. The logistics of acquiring them were therefore important. 

The first issue concerned the establishment of a preliminary standard of what constituted a LSF. 

Eleftheriades (1996) had proposed a standard based upon international experience. It seemed 

adequate for a mature market, but too prescriptive for an emerging market, where one was 

seeking to encourage as many potential producers into the market as possible. Attempts to 

specify the fuel too rigorously were likely to prove self-defeating. 

Nine potential LSFs were tested in Soweto during 1996. In a report on their acceptability, Hoets 

(1996) identified several negative factors, mainly difficulty in ignition and, for the lower heating 

value fuels, a lack of heat. Accordingly, Lloyd (1996) formulated a less stringent standard that 

called for an LSF which: 

 produced “significantly less” smoke than that produced by a normal coal, when burned under 

standard conditions in a conventional appliance; 

 had a moisture content less than 12% by mass and a volatile matter content less than 20% by 

mass; 

 was not significantly more difficult to ignite than normal coal; 

 had a heating value greater than 21 MJ/kg; 

 had no more than 5% by mass smaller than 9.5mm or larger than 106mm. 
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Eight potential suppliers offered a total of nearly 1000t of fuels that they claimed met this 

simple standard. They were asked to quote for the supply of between 20 and 200 tons, and to 

indicate whether there was any price/volume relationship. Eight offers were received. None 

varied the price with the quantity offered. The offers were evaluated as follows: 

 It was assumed that each supplier would receive an order of equal value. 

 If the offer price for any LSF was such that an equal value order would have resulted in an 

order for less than 30 tons, then that LSF was eliminated from further consideration. 

 The calculation was then repeated for the remaining LSFs, and the process repeated until all 

producers received the same value of order and all producers were asked to deliver more 

than 30t of LSF for test. 

Two fuels were eliminated on grounds of excessive cost (both were offered at over R3000/t). 

Conditional orders were then placed on the six remaining suppliers, which required predelivery 

of a check sample to confirm that the material met specification. The tonnages ordered were 

2x190t, 110t, 95t and 65t, and each order totalled R65 000. 

The check samples were tested in the stove shown in Figure 2.2, which had been modified to 

determine smoke emission according to the Standards Act (1982). The results for smoke 

emission of a satisfactory LSF are shown in Figure 2.5. One fuel, a form of devolatilised wood, 

failed to test satisfactorily, consistently showing more smoke than coal and having too low a 

heating value and too much moisture. The order on that supplier was cancelled and orders (at 

the same price) for additional tonnage negotiated with the remaining suppliers. 
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Figure 2.5: Emission of smoke from LSF (NB Change of vertical scale from Fig 2.1) 

The tests on the remaining fuels were by no means as satisfactory as had been hoped. Only one 

fuel met specification on first trial. The volatiles of two products were inherently high, but this 

proved no real disadvantage. One high-volatile product passed the smoke emission test 

satisfactorily, while the other passed the smoke emission test after reformulation. One 

devolatilised coal was initially too low in volatiles, and proved difficult to ignite. It too was 

reformulated, and duly passed the tests. The tonnages ordered, and their key qualities, are 

shown in Table 2.3. 
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Table 2.3: Tonnages and qualities of LSF  

LSF Type
 a
 MJ/kg Volatiles, % Price R/t Tons 

Chartec Devolatilised 25.5 13.5 350 250 

Klea Devolatilised 25.3 10.3 350 220 

Wundafuel Char 23.9 32.8 600 100 

Flame Africa Wax & paper 27.8 88.2 1000 65 

(a) “Devolatilised” means coal devolatilised to about 10% residual volatile content; “char” means an LSF 
prepared by briquetting a charred substrate to which various proprietary binders and co-fuels had 
been added to improve ignitability and cohesion during burning; “Wax & paper” was manufactured 
from waste wax impregnated into waste paper. 

 

In practice (Lloyd 1997), one supplier could not deliver more than 2t timeously, which was too 

little to be of use in the experiment; one supplier delivered material significantly finer than both 

specification and sample; and one devolatilised coal supplier experienced plant problems which 

led to delays in supply in time for the experiment. He distributed some of his production instead 

of delivering it at the experiment’s cost to Qalabotjha. 

What this illustrated was that the LSF production industry was in a fledgling state. Of the six 

smaller producers who had originally offered LSF, only one was able to deliver material to a 

simple specification in quantities greater than a few tons. It would clearly be a long time before 

any of them could seriously compete in a million-ton-a-year business. 

The manufacturers of devolatilised coals, on the other hand, had difficulty in producing 

quantities as low as 200t. They were already in the business of supplying a million-ton-a-year 

market for metallurgical char, and had to derate their equipment to produce a small quantity of 

partially devolatilised material. This demonstrates that devolatilised coals must be the LSF of 

choice in the immediate future – not only are they the lowest priced, but also they can be 

produced on a realistic scale.  

A further advantage is that the devolatilised coal will integrate seamlessly into the existing 

distribution channels for coal. In contrast, both the other fuels delivered to the experiment 

required different handling techniques to coal, being bagged and of a bulk density totally 

different from that of coal. 

On the question of whether the preliminary specification met the users’ requirements, the 

answer must be in the negative. It was found that the “less than 5% – 9mm” parameter, which 

had been taken uncritically from the original draft specification, was inappropriate. Fires made 

with fuel of this size had too great a pressure drop across the bed. This problem had not 

appeared during laboratory testing using the stove shown in Figure 2.2. There were two reasons 

for this. First, the chimney employed in the laboratory was somewhat higher and certainly in 

better condition than the majority of those in the field. The result was a significantly better 

natural draft than most field stoves could generate, so the disadvantage of the smaller size did 

not appear during laboratory testing. Secondly, many of the stoves in use in the field had 

fractured grates that allowed the fuel to form a deep bed, with much combustion taking place in 

the ash pit. The deep bed increased the pressure drop over the fire, further reducing the airflow 

and exacerbating the effect of the small size of the fuel. 

Two ameliorating steps were taken late in the experiment. The first was to screen the coal at 

13mm, which improved its acceptability slightly (Hoets 1998). The second was to manufacture 

a few temporary grates to reduce the bed depth. Again, this seemed to improve its acceptability. 

Other findings were that:  

 The devolatilised coal ignited satisfactorily; 

 The wax-paper fuel had, if anything, too high a heating value; at least one user who 

overfilled his stove saw it become red hot; 

 There was indeed less smoke produced than when coal was burned; 
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 The devolatilised coal was cleaner to handle than normal coal; the lack of waxy compounds 

in the devolatilised coal meant that clothing or hands were far easier to clean than when 

soiled with coal. 

Nevertheless it must be recognised that there has been no large-scale test of an LSF that truly 

meets the consumers’ needs. At best it can be said that devolatilised coal appears technically 

satisfactory, and that an excellent understanding of the base for a suitable specification has been 

gained; but that the acceptability of devolatilised coal to the user requires further proof. 

A revised LSF specification might therefore be as follows: 

 Produces significantly less smoke than that produced by a normal coal, when burned under 

standard conditions in a conventional appliance; 

 Has a low moisture content; 

 Is not significantly more difficult to ignite than normal coal; 

 Has a heating value greater than 21 MJ/kg; 

 Has no more than 5% by mass smaller than 25mm or larger than 40mm when designed for 

use in stoves, or smaller than 40mm or larger than 70mm when designed for use in 

mbawulas. 

2.6.1 Possible reductions in health costs due to LSF use 
The costs associated with conventional coal use can be adjusted in order to estimate the 

reduction in health costs that are likely to occur if it is replaced by low-smoke coal. In the 

devolatilisation process required to manufacture low-smoke coal, low temperature volatiles are 

driven off first. It is these volatiles that produce the majority of the smoke that leads to harmful 

health effects. The process effectively leads to a 90% reduction in harmful smoke. Though it is 

not certain that this reduction will lead to the same percentage reduction in health costs, it stands 

to reason that the reduction should be of this magnitude bearing in mind that it remains 

conservative for the reasons mentioned above. Table 2.4 contains estimates of annual reduction 

in mortality and morbidity cost that could be realised through the use of low-smoke coal. 

Table 2.4: Valuation estimates for the annual reduction in the mortality and morbidity burden  
of household coal pollution if low-smoke coal was used (2000 Rmillion) 

Annual cost reductions 

Low estimate Central estimate High estimate 

172.68 387.77 692.50 

 

Regardless of which estimate is nearest the true figure, these are all substantial annual savings. 

Noma – I thinkwe merely need to reference this.  Isn’t it Hugo’s?  Didn’t it come from one of 

van Horen’s papers? 

2.6.2 Factors affecting the wider use of LSF 
Much research in recent years has been focused on the economic challenge without great 

success. In early work, LHA (1986) identified the needs for an alternative fuel as: 

 price between 0,3 and 0,5c/MJ; 

 price in compliance with budgetary constraints, R80-R150/t; 

 ease of use; 

 packaged in lots of 20kg; 

 distributed within easy walking distance of the household; 

 low capital requirement – if any capital is needed, it should be subsidised. 

In what follows, we re-examine LHA’s findings in the light of current knowledge. 
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2.6.3 Price 
There have been many studies of competitive price of LSF. The basic problem is the street price 

of coal. Table 2.5 gives the pithead price of domestic coal.  

Table 2.5: Changes in the pithead price of coal over the past 25 years
# 

Year R/t Year R/t 

1975 2.80 1988 24.21 

1976 4.35 1989 27.65 

1977 6.57 1990 43.25 

1978 7.86 1991 48.13 

1979 9.29 1992 56.01 

1980 10.54 1993 71.17 

1981 12.43 1994 80.27 

1982 15.19 1995 70.93 

1983 15.20 1996 76.86 

1984 13.92 1997 89.31 

1985 17.10 1998 94.65 

1986 19.65 1999 102.28 

1987 21.71   

 # Source: Chamber of Mines of SA and Department of Minerals & Energy  

Transport from mine to the town where the coal is to be sold costs of the order of R0.70 to 

1.00/t.km (Lloyd 1998). Thus transport from Witbank to Gauteng adds about R85-120 to the 

Witbank pithead price. The coal therefore costs the local merchant about R180-220/t today. 

Coal retails on the street for about R18 for a nominal 50kg bag, probably closer to 45kg of 

actual coal mass, or about R400/t (Lloyd 2000). The merchant’s mark-up is therefore of the 

order of R180-220/t. High merchant mark-ups are a feature of the lower end of the economic 

scale.  For instance, paraffin is nominally price controlled.  In June 2000, when the controlled 

price was R2.28/litre, the street price was typically R3.50 for 750ml, or about 105% higher than 

the controlled price. 

The problem comes down to how to get LSF on to the street at a price that would enable it to 

compete with coal. Conversion of coal to LSF costs about R250/t in low volumes. Some work 

by Lloyd (1998) suggested that in large volumes the cost of devolatilisation might fall to as little 

as R175/t, and transport cost should be similar to that of coal. If the merchant mark-up remains 

at about R200, then the street price would be about R460-495/t or a street price of R21-22/bag. 

It is generally believed that an increase of R3-4/bag would be difficult to sustain. 

It seems unlikely that mere volume will be sufficient to reduce the price of LSF anywhere near 

that of coal. Van Horen (1995) did not study the price/volume relationship explicitly, but gave 

sufficient details of capital and operating costs for the production of a wide variety of LSFs that 

reasonable estimates of the sensitivity may be made. Eleftheriades (1998) studied the economics 

of LSF production, and concluded that a cost below R400/t at the factory gate was unlikely. He 

noted that “[t]he differences in selling price require a re-visit of the assumptions and a more 

accurate estimate of plant cost and operating staff by the producer.” Lloyd (1998), working 

more closely with the potential LSF producers, was able to obtain capital and operating costs 

which strongly suggested levels of the order of R275/t at quantities of the order of 250 000 t of 

LSF per annum. 

However, the situation is not quite as bleak as it might seem from the above analysis. Hoets 

(1992; 93) first explored the acceptability of LSFs in Evaton, then extended her studies into 

Soweto in 1996 and Qalabotjha in 1997. The results were unequivocal – the users preferred 

LSFs as long as they were technically satisfactory and competitively priced. They would even 

be prepared to pay a small premium for them if they were freely available. They fully 

recognised the problems that coal caused.  
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Moreover, the simple cost analysis is not quite as straightforward as it appears at first. Palmer 

(1995) attempted to establish a baseline cost for coal in a number of towns, and found that while 

transport costs were significant, they did not necessarily determine the local retail price. Towns 

further from the coal mines often had street prices for coal that were lower than those in towns 

closer to the mines. Lloyd (1998) observed that a merchant who undercut the local coal price by 

as much as 20% did not see any significant shift in purchasing patterns, even though in the area 

of Qalabotjha where he worked as much as 30% of the household income was being spent on 

fuel in winter. The inelastic relationship between price and volume strongly suggested non-

market forces at play, and Lloyd (1999) identified a one-to-one relationship between local 

merchant and user, based on cash loans, as a factor in this inelasticity. 

There is even some doubt about the costs in some legs of the distribution chain, which should be 

relatively easily determined. Van Horen (1995) suggested a transport cost between mine and 

user of R173/t. Lloyd (1998) found a cost of R100/t over a distance of 140km, or R0,70/t.km, 

between mine and merchant, leaving R160/t as the cost of packing and transport between 

merchant and user in Qalabotjha (although the merchant he identified as undercutting the price 

charged only R100/t to bag and distribute).  

However, there are also non-cash considerations. There are clearly barriers to the entry of 

additional merchants in the townships. These may be merely those of reliability of supply, but 

anecdotal evidence suggests other forces at play. This evidence includes identifying merchants 

as sources of both cash and coal loans, thus tying a customer to a particular merchant. Equally 

merchants appear to have a specific relationship with particular carriers, and the individual 

carriers tend to have specific relationships with particular mines. The fuel distribution sector 

may be informal, but it shows every sign of vertical integration, and thus consequent barriers to 

entry, as formidable as any in the formal sector.  

We may conclude that while price is highly significant – users use coal in preference to other 

fuels because it is the most cost effective way of meeting their needs – there is a degree of 

flexibility in pricing that does not rule out the possibility that LSF could be price-competitive in 

spite of its apparent cost disadvantage at the producer’s factory gate.  

The estimate of 0,3-0,5c/MJ made in 1986 seems high today. Coal is selling for 1,5c/MJ, and a 

target price of R21-22/50kg LSF or 24 MJ/kg is 1.75-1.83c/MJ. Inflation would take the 1986 

estimate to 3-5c/MJ. 

2.6.4 Ease of use 
From the previous section, it is clear that LSFs that meet the ease-of-use criterion have been 

identified. A final demonstration of their acceptability is desirable, but in general they meet 

user’s needs. 

2.6.5 Packaging 
While LHA may have identified a user wish to buy packaged coal, there are four factors that 

militate against packaging: 

 Packaging early in the distribution chain adds considerably to the transport cost because the 

bulk density of packs is significantly lower than that of the fuel. 

 The handling of packs is more time consuming, and thus more costly, than the handling of a 

bulk fuel. 

 Breakage of fuel during the handling of packs is likely to generate considerable fines – in 

contrast, many merchants often do a final sizing by, for instance, using a fork for loading 

coal into sacks, so reducing the fines content of the product delivered to the consumer. 

 Any package would require to be strong enough to contain 40-50kg of abrasive, dense 

material without loss, and preferably also keep the contents dry, and such a package is likely 

to be expensive.
2
 

                                                      
2  In the macroscale experiment at Qalabotjha, the LSF suppliers packed the fuel in 200 micron LDPE at a cost of 

R1,00/bag, and even that thickness of packing was too low to preserve the integrity of the packs during 

handling. 
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On the positive side, a pack could assure the customer that the mass of fuel sold was constant, 

unlike the hand-packed bags currently used for delivery. However, worries about undermass did 

not appear during earlier social surveys, so the utility of true-mass packaging as a marketing 

tool is doubtful. Nevertheless, much of the above is predicated on the distribution system 

remaining unchanged. Changes in the system might remove some of the objections and thus 

make deeper consideration of packaging worthwhile. Also, the concept of a 20kg bag may be 

viable if the low-smoke fuel can be bagged close to the point of final sale. 

2.6.6 Distribution within easy walking distance 
The existing distribution system meets this criterion. A few who own their own wheelbarrows 

collect from merchants directly, but this is definitely the exception in all the towns studied to 

date.  

Whether there should be an alternative distribution system is a very moot point. At the street 

level, it would provoke conflict with the existing merchants, which is probably not desirable 

particularly in the light of the close dealer-customer relationship that exists. An alternative to 

the present system of deliveries to the local merchants is also problematic. It appears to be 

competitive and efficient – or, to put it another way, we have no evidence that it is not efficient 

in the economic sense. Entry seems open, and there is little spare capacity. Lloyd reported 

(1998) that when one LSF supplier had production delays, and it was necessary to delay 

transport that had been ordered, then it proved difficult to reschedule the original transported 

when production re-started, and equally difficult to find an alternative carrier. 

There may however be opportunities to modify the overall logistics and so reduce costs by: 

 Careful siting of any LSF plant to optimise the balance between shipment of coal to the plant 

(probably by rail) and transport to dealers (largely by road); 

 Creation of stockyards close to final distribution points ; and 

 Creation of bagging facilities close to final distribution points. 

In regard to the last point, two issues need to be borne in mind. First, the solid-fuel business is 

extremely seasonal. This means that any LSF production plant would either have to be hugely 

oversized, or else would need considerable storage capacity in the off-peak season. This would 

increase working capital demands significantly, and also introduce risk factors to take into 

account the possibility of a late or even of a warm winter, when annual demand would be lower 

than expected. 

Secondly, bulk loads handled by Transnet have dropped, and there now exists a considerable 

storage infrastructure at many stations that is underutilised. There is thus merit in considering 

use of this infrastructure for coal storage during the summer months. It may be further possible 

to set up bagging operations at the stations, and retail directly from the station, though this 

would clearly not be possible in every case. 

2.6.7 Low capital requirements 
Undoubtedly the estimate of R175/t for the devolatilisation of coal at 250 000 t/a and upwards 

has a component of capital charges. A first pass at the cost of a 250 000 t/a plant suggests a 

capital cost of the order of R35 million, which, with land acquisition, coal handling and other 

costs would probably mean an all-in capital cost of about R50 million. In turn this would imply 

an expected EBIT of around R60/t and production costs of R115/t. 

In more detailed calculations, Eleftheriades (1998) estimated the capital cost of a 120 000 t/a 

plant to be between R22.5 and R44 million, with operating costs of the order of between R180 

and R190/t, or break-even costs (EBIT plus production costs) of around R205 to R235. A 

smaller 42 000t/a plant had a capital cost of R22.5 million and production costs of R195/t, or 

break-even costs of R220. Clearly these estimates point in the same general direction. A plant of 

at least 250 000t/a is needed, to reduce the capital charges and operating costs per ton to below 

R200/t.  
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2.7 Conclusions 
This chapter provided a synthesis of available literature in respect of coal use in urban 

townships with particular emphasis on the economics of coal distribution and health costs of 

coal to the users. It argues that coal is the most cost-effective fuel for thermal applications in 

low income households that are in close proximity to the coal mines, and field research in these 

households shows a strong preference for coal especially for space heating. Despite these 

positive attributes, the use of coal is costly to the people because of the negative impacts on 

health which impacts on quality of life, productivity and incomes since people have to spent a 

significant portion of their incomes on health bills. The cost implications emanating from coal 

use are due to the smoke and exposure to harmful emissions such as carbon monoxide, which 

are exacerbated by burning coal in inefficient appliances and houses with poor ventilation. It is 

for these reasons that an alternative fuel to coal that meets the consumer needs for an affordable 

fuel for thermal applications is required.  

The alternative of introducing LSF as a potential substitute for coal in low-income households 

has been under examination for the past six years.  The pr1616esent study builds upon the 

technical and social studies conducted previously and highlights the economic challenges for 

the successful introduction of LSF into the domestic coal market. These include the production 

or manufacture of coal in quantities large enough to meet customer demand, an efficient and 

reliable distribution system, and an open minded clientele that is willing to adopt the new fuel. 

From the previous studies it became clear that the LSF production industry was in a fledgling 

state. Of the six smaller producers who had originly offered LSF, only one of them was able to 

deliver material to a simple specification in quantities greater than a few tons. Therefore it 

would be a long time before any of them could be able to compete in a million-ton-a-year 

business. This situation makes the use of devolatilised coal more favourable, and more 

economical. In other words, devolatilised coal must be the LSF of choice in the future as they 

are cheaper to manufacture, and can be produced on a realistic scale to meet the anticipated 

demand.  

However, the acceptability of devolatilised coal to the users requires further confirmation. There 

has not yet been a satisfactory demonstration of an LSF that meets the South African 

householder’s requirements.  Those who enter the market will have to recognise the need for 

futher market research, to ensure that their product is acceptable to the consumer.  

Since LSF will cost more than ordinary coal for obvious reasons, it is generally believed that an 

increase of R3-4 a bag would be difficult to sustain. Recommendations are that the distribution 

of LSF should be within easy walking distance in order to reduce transport costs, which requires 

a careful siting of the LSF production plant. Furthermore, since packaging early in the 

distribution chain also adds considerable costs, clearly it would be advisable not to adopt this 

option without careful consideration of all the possible implications.  
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3.  An analysis of the survey results 
This chapter provides an analysis of all the survey data. In order to gain an insight into the 

economics of coal distribution and possible mechanisms to successfully introduce the LSF into 

the household coal market, a survey of coal users, and coal producers and distributors was 

undertaken. More specifically four surveys including the households, local merchants, bulk 

distributors and mines were conducted and the results are provided below. Throughout the 

distribution chain we sought to establish the price mark up of the coal from the mines until it 

reaches the householders. In addition we sought to understand the attitudes and perceptions 

towards the introduction of LSF into the household coal market, as well as to identify possible 

routes and demand for the distribution and retailing of LSF. 

3.1 Households 
The household survey included both electrified (50%) and non-electrified households (50%). Of 

the 450 households interviewed in this study, about 446 questionnaires provided useful 

responses. Similar to other findings, the results of this survey demonstrate that coal is used in 

both electrified and non-electrified households mainly for energy intensive thermal activities 

such as cooking, water heating and space heating. In electrified households electricity 

predominates in lighting, entertainment and ironing activities. In contrast un-electrified 

households tend to rely on less convenient and often more expensive fuels such as candles, 

paraffin lamps, dry cell and car batteries and diesel-powered generators to obtain the same 

services.  

3.1.1 Coal uses 
A majority of the interviewees indicated that they use coal for cooking, space heating and water 

heating. Although coal played an important role for water heating fewer people used it for this 

service compared to space heating and cooking. The assumption is that water heating is often 

combined with either services, as such households do not often prepare fire for heating water 

only. About 85% of the households surveyed indicated that they use coal for water heating. The 

tables below indicated the significance of coal for space heating and cooking. 

Table 3.1: Household coal usage for cooking  

 Frequency Percentage  

Households using coal  397 89  

Households not using coal  49 11 

Total  446 100 

 

About 89% of the respondents indicated that they use coal for cooking. Only a few households 

(11%) were not using coal for cooking. The fuels used in these households included electricity, 

LPG and paraffin. The figures for space heating were significantly higher as indicated in Table 

3.2. 

Table 3.2: Household coal usage for space heating 

 Frequency Percentage 

Households using coal 427 96  

Households not using coal 19 5.4 

 

About 96% of households reported that they use coal for space heating. Only 4.3% of 

households did not use coal for space heating. These findings demonstrate that coal plays a very 

important role for space heating, and if these thermal applications are rated against one another 

this service is the highest priority while water heating is the least priority. This means that any 

fuel, which is intended to replace coal in low-income households must be able to meet this 

specific need. 
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3.1.2 Appliances commonly used for thermal applications  
The main appliances commonly used for space heating, cooking and water boiling are stoves 

(68 percent of households), mbawulas (27%). Coal stoves are generally preferred because they 

can perform all these activities at the same time. Mbawulas are commonly found in informal 

shack settlements. Only a few (0.8%) households have fireplaces which use coal.  

Table 3.3: Appliances used with coal for thermal applications 

 Frequency Percentage 

Coal stoves 304  68.2 

Mbawula 119 26.7 

Fireplace 4 0.8 

Total 427 96 

 

In this connection it is noteworthy that few of the formal houses have proper chimneys.  

Generally sections of thin galvanized steel piping are used to extract the smoke from 

combustion. The lack of chimneys is particularly noticeable in the recently constructed (RDP) 

houses. This strongly suggests that the building codes should be reviewed in those areas where 

coal burning is prevalent, to ensure that chimneys are provided.  This would go a long way to 

alleviating the problems caused by the release of the products of combustion inside the homes. 

3.1.3 The reasons underlying the choice of coal for thermal applications  
The economic determinants of fuel choice and allocation revolve around fuel availability, 

efficiency and affordability.  

Table 3.4: Motivations underlying the choice of coal for thermal applications  

Motivations Frequency Percentage 

Easy to use 168 38 

Fast 19 4.3 

Lasts long 148 33.2 

No alternative fuel 23 5.4 

 

This table shows that most people find it easy to use coal. One of the reasons for this is that a 

coal fire can be used for many activities at the same time. This is due partly to the appliances 

used with coal as well as the length of time the coal fire takes before it loses its heating power. 

About 33% of respondents argued that a coal fire lasts long. 

3.1.4 Coal procurement patterns 
This study investigated coal procurement patterns in order to assess the extent to which low-

income households collected or bought coal. Directly related to this question was a desire to 

assess the role of local merchants in making coal accessible to the communities.  

Table 3.5: Coal procurement patterns  

 Frequency Percentage 

Number of households buying coal 416 93 

Number of households collecting coal 30 7 

 

A majority of the interviewees (93%) indicated that they buy coal compared to those who 

collect it. Only 7% of households indicated that they do not buy all the coal they use. This 

finding indicates that low-income households constitute an important market for coal dealers 

who are mainly men from the same localities. 64% of respondents suggested that there are no 

women coal merchants in their neighbourhood. Only 4% suggested that there are a few women 

who sell coal but these respondents were not sure of the actual figure of women coal merchants. 

It is however clear from this study that the retail and distribution of coal is an important source 
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of income for many low- income households. As a result of the prevailing use of coal in the 

townships around the mines there is a well-established retail and distribution system. 

Figure 3.1 shows that a majority of people buy more coal in winter and this increase in coal 

demand is as a result of the need for space heating. 

Figure 3.1: Seasonal variations in coal demand 

The seasonal variations in coal quantities used per week are shown in Figures 3.2 and 3.3 

below.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2: Amount of coal used per week in summer and winter (bags) 
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Figure 3.3: Amount of coal used per week in summer and winter (tins) 

Figure 3.2 shows that more people use a about 50kg of coal per week in winter. Although in 

Figure 3.3 we see that a significant number of people buy coal in tin sizes, when comparing 

Figures 3.2 and 3.3 it is clear that more people buy coal in bag quantities, and this is also 

confirmed in Table 3.6. Some of the people who buy coal in small quantities in summer, 

increase their purchases during winter, and some people who do not use coal in summer, use it 

for space heating in winter. Consequently the total number of people using coal in summer and 

winter is greater than the total number of households interviewed in this study.    

Table 3.6: Coal quantities normally bought 

Quantity Frequency Percentage 

Bag 311 69.8 

Tin 123 27.6 

Both 12 2.7 

 

Table 3.6 demonstrates that most households (about 70% of households) buy coal in bags. Only 

28% of respondents reported buying coal in tins. A further 2.7% suggested that they buy coal in 

both bags and tins, which is typical of households who do not have stable incomes. In other 

words, where there is sufficient cash flow, these households would buy coal in larger quantities, 

and reduce these accordingly when their cash flow is low. 

 

Table 3.7: How people pay for coal 

Coal buying patterns Frequency Percentage 

Cash each time they buy 397 89 

Cash at the end of the week 9 2 

Cash at the end of the month 20 4.5 

In kind 2 0.4 

Advance at the end of the month 2 0.4 

 

About 89% of households buy coal in cash. Only about 7% bought coal on credit. These 

households indicated that they pay for coal at the end of the week or month. This indicates that 

coal dealers give credit to individuals who have a reliable source of income such as pensioners 

for example.  

  

Table 3.8 Cost of bag per township 

Township 
Name 

No. of 
respondents 

Size of the bag and price (R) 

25kg  50kg  70kg 80kg 

Qalabotjha 2 

28 

10 

 

 

20 
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Embalenhle 6 

10 

10 

 21  

21 

 

 

21 

Soweto 11 

6 

37 

14 

28 

30 

 

 

26 

  

 

 

28 

Katlehong 35 

16 

 

 24 

25 

  

Tembisa 47 

14 

10 

 25 

22 

30 

  

Mamelodi 4 

16 

8 

4 

1 

17  

28 

22 

20 

 25 

 

It is important to highlight that respondents were not apparently aware of the differences in init 

prices.  In some cases the prices given for 80kg were equivalent and sometimes less than that of 

50kg bag within the same township. Table 3.8 shows that the frequently quoted sizes were 50 

kg and these cost less R30 in all the townships.  

Again, Table 3.9 demonstrates that even though a majority of households buy coal there are a 

significant number of households who receive coal for free, as 9% of the respondents indicated. 

This includes those households who collect coal and those who pay in kind. 

Table 3.9: Is there some coal you get free?  

 Frequency Percentage 

Yes 40 9 

No 406 91 

 

Table 3.10 shows that a majority of households (about 78%) get their coal from a dealer who 

roams the street. This system reduces the burden on women and children who are predominantly 

responsible for fuel procurement. 

Table 3.10: Where do households get their coal? 

Source Frequency Percentage 

Dealer at the door 349 78.3 

Supermarkets 96 21.5 

Mine 1 0.2 

Table 3.11: Households’ use of coal merchants  

Are households buying from same 
or different coal merchants? 

Frequency Percentage 

Same  234 52.5 

Different  201 45 

 

About 53% of households buy coal from the same merchant. However, a significant number 

(about 45%) buy from different dealers. This is contrary to the assumption that households are 

often tied into close relationships with the merchants, but is in line with the coal purchasing 

patterns, which are predominantly on a cash basis. While households who buy coal on credit are 
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more likely to depend on a single coal merchant, those who rely on cash have more flexibility to 

choose merchants.  

It is important to bear in mind that most of the local coal merchants live in the same townships 

as their customers, hence some of the interviewees indicated friendships as one of the reasons 

they relied on the same dealer. The main reasons given for relying on one merchant included the 

quality of coal sold, about 25% of respondents appreciated the quality of coal, while 11.4% 

suggested proximity and reliability as their main criteria (Table 3.12). Since coal is used for key 

activities such as cooking, it is not surprising that reliability is an important quality valued by 

customers. Even those who buy coal from different dealers mentioned reliability as a basis for 

selecting to buy coal from different dealers. 

Table 3.12: Reasons for buying coal from a single merchant 

Reasons Frequency Percentage 

Merchants are all the same 127 28.5 

One may not have coal all the time 40 9 

Like this pattern 5 1 

Do not like relying on one person 25 5.6 

All the above 4 0.9 

 

About 9% of respondents argued that one coal dealer may not have coal all the time, while 6% 

said they do not like to rely on one supplier. As can be expected, a secure energy supply is 

important to householders. About 29% felt that all the dealers are the same, and it does not 

matter whom you buy from. This is particularly true in terms of the price of coal reported by the 

households, which seemed to be consistent within the various townships. Further to the 

significance accorded reliability, the use of coal is also convenient because, as indicated above, 

merchants deliver to their customers. 

3.1.5 Problems experienced with coal 
In order to assess the respondents’ openness to an alternative fuel, this study probed whether 

they experienced any problems they attributed to coal use. About 55% complained about the 

smoke; other problems were dirtiness (7.2%), and that coal ‘makes us sick’ (6%). 

Table 3.13: Problems experienced because of coal use 

Problem Frequency Percentage 

Smoky 246 55.2 

Dirty 32 7.4 

Requires wood or paraffin to ignite 9 2 

Takes time to burn 16 3.6 

Makes us sick 26 5.8 

All of the above 66 14.8 

 

In terms of the health problems, the respondents voluntarily identified lung tuberculosis, eye 

irritation and headaches as the main illnesses they experienced.  

The burning of coal leaves residual ash and fines hence it is labelled as dirty by household 

users. It also leaves the clothes and hands dirty on contact. Often the fines and ash are a waste, 

as a result 91% of households throw away ash, and 74% discard fines. Only a few households 

(22.2%) made use of the fines by mixing them with other materials to make them burn.  

3.1.6 Knowledge about LSF 
The survey was conducted in townships that were exposed to LSF and those that were not. 

About 11% of the respondents were aware of LSF while 86% did not know about it. Of these 

households, 8% heard about LSF from their coal dealers while the majority of respondents 

gained this information from their neighbours or friends. Since there was no public media 
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campaign there was no other way in which respondents could know about LSF. This means that 

information about LSF is generally unavailable save for those communities who were involved 

in the macro-scale experiment. At the same time, it is it is important to note that those 

respondents who were not familiar with LSF simply assumed that it was like anthracite coal. 

About 11.4% of the respondents experienced using LSF in their households.  

Despite the lack of knowledge and exposure to LSF, a significant number of respondents were 

open to using it (see Table 3.14). Even though 45% were not willing to pay more than the 

ordinary coal price, some showed a willingness to pay a premium for a fuel that would reduce 

some of the problems they experience from coal. About 24% of the respondents were willing to 

pay between R1 and R2 per bag extra for LSF. About 13% of households would be willing to 

pay between R2 – R3.50. Only 10% of the respondents suggested willingness to pay about R5 

for LSF. In total about 47% demonstrated willingness to pay more for the LSF. However it 

seems that any amount above R5 will not be affordable to many low-income households. 

Table 3.14: Reasons for wanting to use LSF  

Reason Frequency Percentage 

Health concerns 161 36 

Burns better than ordinary coal 13 2.9 

To see how it works 155 34.8 

Not interested 89 20 

 

There is a general recognition that household coal use impacts negatively on health. It is for this 

same reason that many people (36%) were open to LSF as an alternative fuel for thermal 

applications. 

3.1.7 Retail and distribution of LSF  
The attitudes of the respondents regarding the retail and distribution of LSF could be linked to 

the existing coal purchasing patterns. As indicated above, some respondents prefer to buy coal 

from one merchant while others buy from any merchant who knocks at their door.  

 Table 3.15: Attitudes regarding the retail and distribution of LSF 

Who should sell LSF? Frequency Percentage 

Anyone  142 31.8 

Coal merchants 135 30.3 

Other merchants 26 5.8 

Do not mind who sells it  130 29.1 

  

About 32% of respondents felt that anyone should be able to sell LSF while 30.3% suggested 

that it should be sold by existing coal dealers. A significant 29.1% did not care. From this it can 

be argued that the coal users do not mind where they get their fuel supplies as long as that 

supply is credible. 

3.2 Coal merchants  
The operations of thirty merchants were surveyed in three towns, eMbalenhle, Mamelodi and 

Qalabotjha. Attempts to survey merchants in Soweto met with great resistance.  The merchants 

refused to co-operate with the investigators, and in some cases were threatening.  Accordingly 

the survey had to be abandoned.in Soweto. 

The survey questionnaire is given in the Appendix. In terms of characteristics, the surveyed 

merchants had worked at selling coal for, on average, over five years although the distribution 

of their experience was somewhat skewed – about one-third had worked for less than two years 

in the business. For most of them, selling coal was their only means of livelihood – less than 

25% supplemented their income from coal by providing other services. Those other services 
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were mainly the letting of rooms or running a spaza. One supplemented his income through 

loan operations. They all lived in the townships where they worked.  

3.2.1 Sources of coal 
Twelve mines, listed in Table 3.16, were identified. However, five of these have not been 

positively located (Boesman (probably Boschmans), Cheapside, Mineral, Side Minerals, and 

Witkos). It was interesting that the merchants liked to go direct to the mines, and not deal with 

any of the wholesalers identified as a significant source of coal elsewhere in the study (although 

Site Minerals may be a wholesaler). On average these sources were estimated to be about 100 

km from the towns concerned, although there were significant differences between the towns. 

Merchants from eMbalenhle had to travel as little as 45km and on average 95 km to get coal; 

those from Mamelodi had to travel as little as 90km and on average 115km; while those from 

Qalabotjha all had to travel over 130 km.  

Table 3.16: Merchants’ sources of coal 

Boesman Mineral & Witkos 

Cheapside S Witbank 

Delmas Site Mineral 

Devon Tavistock 

Graspan Tweefontein 

Lakeside Witbank 

 

Twenty percent of the merchants could have purchased coal cheaper than they did from the 

mines they preferred. In every case the main reason for this was that they had a good 

relationship with the mine. However, a significant number also noted that they preferred to 

avoid the queues at other mines. Only a third of those who paid more than necessary did so 

because the mine was closer.  

All felt that transport costs were a major factor in their business. However, as we shall see in the 

next section, the transport market is clearly not efficient in normal market terms. Indeed, some 

merchants preferred to travel further than necessary to obtain supplies. 

3.2.2 Quantities and costs of coal 
The merchants purchased on average 27t of coal at a time, with a smallest load of 9t and a 

largest of 60t. While the primary reason for buying a particular lot size was shortage of funds, 

only 25% of those buying 20t or less at a time (30% of all merchants) gave this as their reason, 

whereas over 45% of those buying 21t or more cited lack of funds as a reason for their choice of 

lot size. In the group buying more than 21t, 20% said the reason for their choice was that it was 

the only lot size available (presumably they had to buy a truckload), and another 20% said that 

it was all that they could sell at any one time.  

The impression is thus gained that the market tends to be in two parts, the small merchants who 

are struggling to enter it, and are faced by a host of constraints, and the larger merchants whose 

primary constraint is lack of capital. This hypothesis was supported by an analysis of lot size vs. 

years in business, which showed that the merchants purchasing the smaller lots had been, on 

average, in the business for half the time (3.3 years) of those purchasing larger lots (6.4 years). 

There was little data on the tonnage of coal purchased in Qalabotjha. The annual total of 

Mamelodi and eMbalenhle was a little over 3500 tons. No particular significance can be 

attached to this, as the completeness of the survey is not known. However, it does give a clear 

indication that small players dominate the market. 

There were 25 estimates of the price paid for coal at the mine. These ranged from R92 to 

R145/t, with an average of R115/t. The distribution is shown in Figure 3.4. 
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Figure 3.4: Distribution of pithead prices for coal 

This finding was surprising, as the survey of the mines had strongly suggested that the market 

for coal was efficient in the sense of being highly competitive. Ruling prices in 2000 were 

approximately R105 for B-grade and R92 for C-grade. As can be seen from the Figure, nearly 

half of all purchases were close to the ruling price. We therefore enquired into the possible 

causes of the higher prices. 

There was no correlation of price with lot size. Some of the largest lots had been bought at 

nearly the highest price, and the average price paid for the lots of 20t and less was the same as 

that paid for larger lots. There was no correlation with mine – for instance, four merchants had 

sourced material from Lakeside, and had paid between R105 and R125/t with an average of 

R115. It was suspected that transport costs might have been included erroneously, but a check 

soon showed that in nearly every anomalously high case transport costs were separately 

identified. The only hints of a possible source of the problem were negative ones – all the 

higher-priced coals had been delivered by an unidentified road haulier; all merchants who had 

hired specific transporters had paid close to or somewhat above the ruling price; and the few 

who used their own transport all paid very close to the ruling price. Thus what we suspect is that 

there are some unscrupulous hauliers who tell their unsuspecting clients that the coal price is 

higher than it really is (and their haulage costs lower than they really are). The closer the 

relationship between the haulier and the merchant, the better is the merchant’s information 

about the real price of coal. 

Another feature may be differences in the price of coal because of differences in grade. We did 

not enquire specifically about the quality of coal purchased, as we had been assured that only C 

and D grade coals entered the household market (In fact, later data shows B grade to be 

commonest). The mines reported that when demand was at its highest, they sold A grade in 

order to meet the demand. We do not know if they were able to charge a premium for this grade. 

Some of the higher priced fuel may be higher grade fuel, but this seems unlikely as the tonnages 

of higher grade fuel sold into this market seem to be too small for the higher prices to have been 

detected with such frequency. 

3.2.3 Delivery of coal to merchants 
Nearly half the merchants used an unidentified road haulier; slightly less hired transport 

specifically; and 10% used their own transport. The distribution of delivered costs is shown in 

Figure 3.5. The average cost is slightly over R150. The range of costs is normally distributed, 

with a relative standard deviation of 11%. 
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Figure 3.5: Distribution of costs of coal delivered to merchants 

There was a very slight tendency for delivered price to vary with distance, but it was not 

statistically significant. The only (highly) significant variable was the relationship between the 

merchant and the haulier. Only three (20%) of those paying <R150/t delivered did not have a 

definite relationship with the haulier, whereas 60% of those paying >R150/t did not have a 

relationship with the haulier. The three merchants who collected their own coal reported a 

delivered cost of slightly over R140/t. 

The distribution of haulage costs is shown in Figure 3.6, where costs are given in R/t.km rather 

than R/t. As noted above, there is a slight influence of travel distance on rates, and the variance 

of the distribution was significantly lower when costs were expressed on a t.km basis. The 

average cost is R0,44/t.km but this is clearly strongly influenced by the four high values. If 

these are excluded, the average falls to R0.32/t.km. Investigation showed that each of the four 

high values was the result of a merchant using a (typically) 30t truck to collect a smaller load. 

The haulier charged per trip, not per mass of coal transported, so the relative cost per ton.km 

was high. On these grounds, the high values were omitted from further analysis, and an average 

rate of R0,32/t.km accepted as realistic. In a similar vein, incidentally, all the owner-hauled coal 

was given a very low cost per t/km, but these data were not included in the analysis, as they 

would obviously have also skewed the results. 

Interestingly, a number of merchants (6) reported purchasing small lots of coal even though they 

had to pay a fixed price for transport. A thirty-ton truck would be hired for R1000 to collect 20 

or even 10t of coal. Clearly this must affect the price per ton dramatically. There was general 

recognition that transport costs played a major role – almost every merchant identified these 

costs as one of the most important in setting the price of coal. Indeed, two merchants 

independently volunteered the suggestion that the economics would improve if they could form 

an association and co-ordinate transport arrangements better. 
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Figure 3.6: Distribution of costs of coal haulage 
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Over 95% of deliveries were paid for either in advance or on delivery. Credit is not a feature of 

this market. In Mamelodi and eMbalenhle, the hauliers were generally based in the town. In 

eMbalenhle, merchants often used hauliers recommended to them by “the Committee”, 

presumably the local arm of SANCO. The rates charged by such recommended hauliers seemed 

in line with those charged by others. All hauliers serving Qalabotjha were based outside the 

town. 

The coal purchased was generally the small nut (nominally –45+20mm). There were some 

reports of larger nuts (-70+40mm) being handled, but no evidence of the relative volumes of 

each size. Few (only two) merchants handled –70mm material alone, and four dealt in both –45 

and –70mm material (out of 20 who reported the size of their coal).  

3.2.4 Merchant sales 
Nearly all merchants sold bagged coal. In all but three cases the coal was packed rather than 

being weighed. The claimed mass of coal was very much a function of the town concerned. 

Both Mamelodi and Qalabotjha dealt with a nominal 50kg bag; eMbalenhle had nominal bag 

masses ranging from 60 to 70kg. The three merchants who weighed their bags sold 60, 65 and 

70kg bags respectively, so it seems as if the differences are real.  

The price realized was also a function of the town; in Qalabotjha, the price of a bag was R20 

without exception; in eMbalenhle, the price per bag varied from R21 to R21.50 regardless of 

mass; in Mamelodi the price varied from R30 to R32.50, again irrespective of the bag mass. The 

distribution of bagged coal prices per nominal kg is shown in Figure 3.7. The average price 

works out at R0,41/kg, but this is clearly a poor measure because of the far higher price paid in 

Mamelodi. 
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Figure 3.7: Distribution of unit prices of coal sold in bags 

Over 60% of the merchants also sold coal in 25 litre tins – “in” must be understood figuratively, 

because the practice is not only to fill the tin but also to heap as much coal on top as can be 

balanced there. This practice is unknown in Qalabotjha, so it means virtually every merchant in 

Mamelodi and eMbalenhle sells coal via this route. The price of a tin varied from R5 to R7, 

with an average of R6.30 per tin. There was no obvious determinant of price – there was a range 

of prices in both towns. 

Various other units of sale were noted – there was one merchant who offered 20kg bags, and 

several who offered a range of tins sizes from 5 to 25 litres. The sample size was too small to 

permit analysis. Also, it appeared as if large nut sizes fetched the same price as the small nut 

equivalent, but again the sample size was small. 

The average merchant sold about 90 bags and 50 tins of coal per week in winter, with a large 

spread from 10 to over 240 bags. In summer, average sales dropped to 35 bags and 15 tins per 

week. The average merchant claimed to service about 80 customers, although there was a very 

large spread from 5 to over 200. This estimate may be a little low, as many studies have shown 

that the average coal consumption in winter is about two bags every three weeks. Eighty 

customers would imply a bag a week. About one third of the customers were regulars, and the 

majority paid cash on delivery. Less than 20% of the customers enjoyed any form of credit, the 
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terms of which were usually four weeks interest-free. Many of the merchants noted that credit 

was only given to pensioners. Granting of credit is thus a form of charity. Certainly the 

merchants kept very careful records of their lines of credit. Very few (less than 5%) of the 

customers pay for fuel in advance. 

3.2.5 Merchants’ knowledge and attitudes towards LSF 
About half of the merchants had previously encountered LSF, and two-thirds of them were keen 

to learn more. Most of those who had previously heard of LSF had encountered researchers who 

had partially briefed them. 

Few (10%) had, however actually dealt with LSF, but 30% had asked their suppliers to source it 

for them. The most common response from suppliers was usually that they were still looking for 

suitable material. There was, however, an interesting response from some – “We are already 

providing you with an LSF – you don’t need this new, expensive stuff.”  

Two-thirds of the merchants indicated a willingness to sell LSF. Some recognized explicitly the 

health problems caused by coal. Others saw opportunities to widen their service and make more 

money. However, it should be noted that the merchants of Qalabotjha, who had the greatest 

exposure to LSF of any merchants in SA, were generally the most resistant to selling the 

material. Of those who were not willing to consider selling LSF, the fear that “people might not 

like to buy it,” was most prevalent. 

About one-third of all merchants saw sufficient benefit in LSF that they would countenance 

paying more for it than for coal. The median increase in price they would contemplate was 

R5/bag. Those who were resistant to any price increase were fearful of losing customers and 

also thought that their profits would come under pressure because the fuel was too expensive. 

The suggestions for launching LSF successfully encompassed further demonstrations with or 

without the issue of a free sample; marketing via an educational programme or advertisement; 

and reduction in price via subsidy. 

Over two-thirds of the merchants would be willing to demonstrate the fuel to their customers, 

usually because they wanted to show that this new product could be healthier than coal 

(although some of a less altruistic bent wanted to increase their profits!).  

3.2.6 General comments  
Many merchants took the opportunity to make general comments at the end of the 

questionnaire. Several expressed the thought that, while they were inherently in favour of LSFs, 

it needed to have very similar qualities to coal in terms of ease of lighting and heat output. Some 

went so far as to suggest that the ideal fuel would be like anthracite but easier to light. This 

suggests an interesting marketing device – to sell the LSF as artificial anthracite (with which 

many are already familiar). Some made their complaints known – they had too little business 

expertise to be able to run their businesses efficiently; they were worried about crime 

(particularly in eMbalenhle); and the diesel price was having a very adverse influence on their 

business. One merchant found the questionnaire “insensitive”. 

3.3 Distributors 
There are a number of distributors, defined as those who purchase in bulk from mines, and 

package or sell in bulk with a relatively small retail trade of their own. Surveys of these 

distributors were carried out by correspondence, using the questionnaire given in the Appendix.  

The distributors identified were Cassojee, Chandler, Coalbrite, Express, McPhail, and 

Vereeniging Coal . 

The distributors were typically significant businesses, with large premises and sophisticated 

operations. They were equipped with weighbridges, and the premises were secure (unlike the 

coal merchants, whose premises were often virtually open to the street). They handled anything 

between 5 000 and 25 000 tons of household coal per annum in a highly seasonal trade. The 

only distributors we managed to identify were in the PWV region – there may be others in the 

Witbank area, but we could not locate contacts in the limited time frame of the project. 
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3.3.1 Sources of coal 
The coal was sourced from a number of mines as given in Table 3.17. Comparison with Table 

3.16 shows that several of these mines were also the sources for merchants. There was no 

particular trend apparent in the choice of source. One distributor reported that he preferred a 

more remote mine because of slow deliveries from a nearer mine during the peak period. 

 Table 3.17: Mines from which distributors sourced household coal 

Boschmans Tavistock 

Leeuwfontein Tweefontein 

Stuart Van Dyk’s Drift 

 

3.3.2 Quantities, qualities and costs 
The consumption of household coal is highly seasonal. Four distributors provided quantitative 

information on the magnitude of the variations. The data are shown in Figure 3.8. The ratio of 

lowest to highest monthly demand is nearly 5:1, but the ratio of the total during the five peak 

months to that during the seven off-peak months is a little over 2:1.  

 

Figure 3.8: Coal purchases by four distributors in PWV 

Typically the distributors keep about two weeks stock throughout the year, although this is 

likely to get drawn down during the peak period if there is a sudden very cold period. It is 

probably this stock flow that slightly skews the distribution shown in Figure 3.8 – the peak flow 

is in June, whereas the coldest month in the region is July. 

Two merchants also provided information on the approximate tonnage of coal sold each month 

in two sizes, namely –45+20mm (small nuts) and –70+45mm (large nuts). These data are shown 

in Figure 3.9, and indicate the relatively large proportion (3:1) of large nuts handled by these 

distributors.  This was initially a cause for concern, because it was a far higher ratio than 

observed by us in the marketplace. Later, however, it became apparent that there were reasons 

for this discrepancy. Most of the distributor’s sales were of bagged coal, and because there tends 

to be degradation of coal size when handling bags, it makes sense to start with a larger size. 

Then the bagged coal was sold in less than 10t lots largely to “supermarkets”.  This was an 

outlet we had not previously identified.   

It is nevertheless something of a puzzle as to who the supermarket’s customers are – virtually 

all the householders we surveyed purchased coal from a merchant, and nearly all the merchants 

bought in bulk, not prebagged.  Some is clearly going to farmers and other rural households for 

use in space heating; some may be going to urban lower-income households outside the 

townships. More research is needed into this aspect. 
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Figure 3.9: Coal sales by size 

The purchase price at the pithead was R92.00/t plus VAT, or R104.88 total for B-grade coal, 

and R75.50/t plus VAT, or R86.07 total for C-grade. It was the same for small and large nuts. 

Comparison with Figure 3.4 shows that many township merchants purchased coal at the same 

price, so there is evidently no discount with quantity. 

3.3.3 Delivery of coal to distributors 
Distributors received coal by road and rail. Road costs averaged R40.14/t (incl Vat) to 

Johannesburg and R45.60 to Pretoria. The average rail charge to Johannesburg was R32.37/t 

(incl VAT) and to Pretoria R 36.48. One of the distributors used his own transport (and rail); 

commercial hauliers in the business were Coal Trans, Spiros and Libra. When questioned why 

he did not use rail transport entirely, one distributor said that, when demand was high, rail 

deliveries became uncertain whereas road transport was reliable, delivering on time and with 

minimal problems. At such times, he did not have the management capacity to sort out the 

railway’s problems for them. 

The delivered costs of coal to distributors thus fell in the range of R137 to R151/t. Comparison 

with other data shows that this is much in line with what merchants pay, apart from the outliers 

at the low and high ends of the distribution given in Figure 3.2, and discussed in the text.  

3.3.4 Sales by distributors 
Distributors sold coal both pre-bagged and in bulk. Sales of bagged coal tended to be mainly 

(70%) in less than 1t orders, and all of it was in less than 10t orders. In contrast, bulk sales were 

40% in orders for less than 10t and 60% for between 10 and 20t. There was no price difference 

between small and large nuts. About 70% of the total tonnage sold was bagged. 

Terms of sale were mainly (60%) for cash at the yard; about 40% was cash on delivery. No 

customers were given credit terms. None of the distributors appeared to have any significant 

long-term customers – instead, many small dealers and end users characterized their trade. 

Bagged coal in small (<1t) lots fetched between about R420 and R460/t; and in lots of over 1t 

between about R330 and R430/t, the higher prices generally being in Pretoria. There was a 

similar pattern in the bulk sales, with small lots fetching between R200 and R 220/t and >1t 

between R190 and R210/t. All these prices include VAT. Markup of about 40% on cost price 

(about 20% before VAT) does not seem to be excessive for this type of market – indeed, it 

seems rather low.  

3.3.5 Distributors attitudes towards LSF 
All distributors indicated a willingness to handle LSF, and would be prepared to handle LSF 

instead of coal exclusively if the need arose. They were unanimous that it should cost no more 

than coal, and should enter the market at slightly less than the cost of coal. All would be 

prepared to assist educating their customers about the benefits of LSF if LSF were to be 

introduced widely. 
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3.4 Mines 
Five mines, Leeuwfontein, Bankfontein, Lakeside, Boschmans and Delmas, provided the 

detailed information requested in the questionnaire given in the Appendix. In some ways, this 

was a disappointing return, as over 50 mines had been contacted either directly or via their head 

offices, and two major groups failed to respond in spite of repeated requests. However, there 

were several nil returns – the mines concerned indicated that they did not sell sized coal into the 

household market – and several mines reported that they sold minimal quantities, typically less 

than 100t/a, to nearby towns. Moreover, all the mines that responded had been identified as 

suppliers elsewhere in the survey, and there were 11 other mines identified which were not in 

the sample, so our sample probably reflects over 50% of the total market. 

Total sales are given in Table 3.18 as a function of the size sold. It seems probable that there 

are, in effect, two size classes, the “large nuts” , nominally –80mm in size, destined for use in 

mbawulas and the “small nuts”, nominally – 50mm in size, for use in stoves. 

Table 3.18: Annual sales of household coal as a function of size 

Size, mm Tons 

80x45 191 759 

70x25 781 

55x25 41 453 

45x25 339 995 

Total 573 988 

 

The ratio of large to small, about 1:2, seems a little high in comparison with what we have 

observed in the end market. However, we did not obtain data on size from the householders, 

only from the merchants and distributors. The merchants had a far lower ratio, and the 

distributors a higher one, so overall our sample of the mine output appears reasonable. 

The total of some 575 000 tons is interesting. There have been many attempts to determine the 

scale of the household market, and a figure of 3 to 3,5 million tons per annum has been accepted 

generally. However, if the above figure indeed represents 50% of the market, it suggests a total 

market of the order of 1 million tons. Determination of the market size was not one of the 

primary outputs of this study, although it should perhaps, with hindsight, have been so.  

Nevertheless, both the data on the consumption of coal by households, and the data on the 

number of households nationwide using coal, lead to the same conclusion. In further discussion 

we therefore accept the revised estimate of approximately one million tons of coal burned by 

households annually. It is worth noting that the data presented here is definitely sales into the 

household market, as far as the sellers were able to ascertain. Sales into other markets of coal 

from the same mine were identified separately in the questionnaire. These sales are 

considerable, and amounted to over 800 000t, i.e. more than the household coal. It seems 

possible that previous studies may not have been so careful to differentiate between household 

sales and general sales, and that there was accordingly an overestimation of the tonnage sold to 

households. 

As has been seen before, the market is highly seasonal. Figure 3.10 shows the data for coal 

mines, giving a very similar pattern to that shown in Figures 3.2 and 3.3, although the peak 

early in the new year is unusual. Again a pattern of about 3:1 winter peak to summer is 

0

5000

10000

15000

20000

25000

30000

35000

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

T
o

n
s
 p

e
r 

m
o

n
th

 



Intervention potential for low-smoke fuel  32 

ENERGY & DEVELOPMENT RESEARCH CENTRE 

apparent.  

Figure 3.10: Seasonal variations in coal sales by mines 

The mines cope with this rise in demand by building up a stockpile in the warmer months and 

drawing it down in the winter months.  This is illustrated in Figure 3.11. The rate of production 

is fairly constant throughout the year.  In the early months, production exceeds consumption.  

From April onwards, sales rise rapidly, and stay at a higher level until the end of September.  

For the mines whose data is summarised in the figure, it is necessary for them to hold about 

80 000 tons in stock to meet the winter demand.  For a small mine, the locking-up of about 25% 

of the annual production in this way is a significant expense. 

 

Figure 3.11 Cumulative production and sales from some coal mines 

The quality of coal sold came as a surprise, because it had generally been understood that C and 

D grade coal was supplied to the household markets. The returns in the present study showed 

that B- and C-grade were the norms. There was a further report that A-grade was sold when B-

grade was not available, but no details of prices or volumes were given. The weighted average 

analysis of the coal supplied was 25% volatiles, 55% fixed carbon, 4% inherent moisture, 16% 

ash and 26.5 MJ/kg, which is a relatively high quality material. This is a significant finding, as 

there have been repeated suggestions that the household market could be met with discard coal. 

Cleaning the average discard to this quality would be possible, but the yield would be low.  

3.4.1 Marketing of coal by mines 
Mines generally sold in bulk, as Table 3.19 indicates. That being said, much of the product was 

sold to individual hauliers – about half of the total volume went to bulk distributors such as 

MacPhail, Chandler and Cassojee (who were identified as such by mines). 

Table 3.19: Lot size of household coal sold by mines 

Lot size Percent of all sales by mines 

<1t 3.7% 

1-2t 4.1% 

2-5t 7.4% 

5-10t 14.2% 

>10t 70.6% 

 

Although most sales were in bulk, there was no discount for volume purchases. The average 

price fetched during the year June 1999 to May 2000 was R84 per ton before VAT for B-grade 

and R82.50 per ton for C-grade coal. All transport of household coal from the mines sampled 
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was via road, although they had rail links and generally railed coal for industrial use. No 

specific hauliers were identified. 

3.4.2 Attitudes to the introduction of LSF  
While the questionnaire did not specifically address the possible approach of mines to the 

introduction of LSF, several were approached informally on their views. The consensus was that 

it made little difference what their customers wished to do with the coal – once they had bought 

it, that was their business. As long as the mines met their customers’ needs, and continued to do 

so cost effectively, they would remain in business, which was their prime objective. 

We also enquired whether the mines would see any advantage to a customer whose demand for 

coal was not as seasonal as the household market. The response was very positive. It was clear 

that the mines viewed the household market as a necessary evil. The seasonal nature of the 

demand put particular stresses on operations that were barely justified at the narrow margins 

household coal commanded. The business was a nuisance, particularly during cold winters 

when stockpiles were depleted and would-be buyers viewed the lack of stock as the mine’s 

fault. Holding larger stocks was not justified, not only because of the excessive tying up of 

working capital, but also because of the risk of spontaneous combustion. Stockpiles of sized 

coal could not be compacted to reduce the risk. 

3.5 LSF production, distribution and retail possibilities 
Of the manufacturers who had originally produced LSF for the macro-scale experiment, only 

two, Flame Africa and African Fine Carbon, were still active. The Flame Africa product, being 

based on waste paper and waste wax, might be expandable to perhaps 50 000 t/a of product, 

although even that seems unlikely. Moreover, the cost of the product is close to R1000/t at the 

factory gate, so it has little chance of competing with coal. It is a product that has an excellent 

niche market, but shows little promise as a low-smoke replacement for bulk household coal. 

African Fine Carbon was approached to see if might be interested in moving into a 500 000 t/a 

operation. They indicated their interest in doing so, and stressed that they possessed the 

necessary technology that they would employ. There is little doubt that technically they could 

produce a satisfactory fuel, but the data on the commercial aspects of their operations strongly 

suggests it would not be economic. A 120 000 t/a plant was costed. Major costs included 

process steam (R30/t LSF) and electricity (R6.60/t LSF) and there was a small credit for tar 

produced. Capital expenditure was close to R20 million. The plant was relatively labour-

intensive and had a salary bill of close on R1 million per annum. Services included the cost of 

packaging the product and of delivery. For the lower cost option explored, the fixed costs were 

R8 million per annum and the variable costs R250/t, giving total costs at full capacity of R316/t 

LSF. Of this, coal was about R96/t, so the cost of conversion was about R220/t. If packaging 

and delivery of product were excluded, the factory-gate price fell to R256/t. 

However, there have been technological developments that reduce costs significantly. Another 

group, which has asked that it remain nameless at this stage, has recently exported a plant to 

produce 320 000 t/a of LSF to Europe. An excellent cost estimate, with a base date of late 1999, 

was available for this plant. Updating it to June 2000, and applying some scaleup factors to take 

the capacity to 500 000 t/a of LSF, gave a cost estimate of US$28.5 million for the plant without 

a contingency allowance but including a negotiable $3 million technology licence fee. 

Infrastructure would add about R80 million to this. The plant would produce 500 000 t/a of 10% 

residual volatiles and 56 000 t/a of fines from 667 000 t/a of 25% volatile feed. The volatiles 

would be used to provide internal heat for the plant, so that steam would essentially come free, 

and there would even be excess steam that would be used to drive the plant with a consequent 

saving in electricity. The variable costs are estimated to be R182/t product, including R140/t 

cost of coal feed. Fixed costs (on the same basis as Eleftheriades) would be about R180/t 

product, giving a June 2000 factory gate price estimate of R361/t. 

Evaluating the differences between these two estimates, firstly there is a significant inflation due 

to the difference in base date between June 1997 and June 2000, shown particularly in the coal 

price (Eleftheriades used a base price of R60/t coal). Secondly, the price of equipment has 

moved due to the weakness of the rand vs. international currencies over the past three years. If 
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these two effects are removed, the equivalent June 1997 factory gate price for LSF via the new 

technology drops to R212/t. 

What the new technology does is significantly reduce the operating cost by increasing the 

capital employed. Accordingly we modeled several financing structures to attempt to reduce the 

cost of capital.. If the project were structured with a combination of loan stock and international 

social funding to achieve a hurdle rate of 10%, then we found that the factory gate price would 

be only R237/t LSF in June 2000 terms.  
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4. Synthesis of the research findings 
An estimate of the likely cost of producing LSF has been made. A factory making 500 000 t/a 

was considered, remote from the mines, and delivering bulk coal to merchants and others at the 

factory gate. Including the cost of coal, and railage from the mines to a site in the PWV 

reasonably close to the end markets, a selling price of less than R250/t seemed achievable. With 

this background it is possible to look at a range of scenarios by which LSF might be introduced 

and be competitive with coal. 

 

Figure 4.3: Distribution of household use of coal 

4.1.1 Reduction in the coal price 
If a LSF industry were to be introduced, it would not be able to cope with the enormous 

seasonal variations in demand we have found, but would have to work year round. It would thus 

have to have significant working capital to build up stocks for the winter months.  

Equally, the mines would benefit from having a constant demand. They would not have to build 

up stocks. The economic benefit they would enjoy is easily calculated. Consider a mine 

producing some 60 000 t/a. If it were to meet the typical demand cycle, then it would have to 

build up a 14 000 t stockpile, valued at close to R1,3 million. At present interest rates, the cost 

of holding that stock for up to seven months would amount to about R80 000, or about R5,70/t. 

There would thus be grounds for arguing about a reduction of a similar magnitude in the base 

price, or about R6.50/t including VAT. 

There are also possibilities for negotiation with Transnet regarding rates for coal from the mines 

to plants conceptually situated in the PWV region. The selling price of LSF is already based on 

railage at about R33/t. However, this is for low-volume, sporadic traffic. It is understood that 

larger-volume, regular traffic industrial customers enjoy tariffs about 10% lower than this. The 

LSF industry would also offer Transnet similar logistics to other industrial users. Thus there 

may be opportunities for a further R3,50/t saving in the cost at which coal reaches the plants, or 

R10/t in total.  

4.1.2 Reductions in processing cost 
The technology for the production of LSF is well advanced, but production experience is 

lacking. The technology employed successfully by African Fine Carbon and evaluated by 

Eleftheriades incurred considerable costs in steam raising and power. An alternative technology 

generates steam as part of the process, and has excess steam for export. It also generates 

significant quantities of fines for which a market must be sought. Both technologies generate 
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some tarry products; Eleftheriades took a minor credit for these, while the alternative 

technology largely consumes them (and in doing so generates excess steam). 

We believe that there are considerable opportunities for optimising the overall process. First, the 

credit Eleftheriades took for tar, of R6/t, seems unduly low. The closure of some of the Iscor 

coke ovens has led to a general shortage of tar in South Africa. This will be exacerbated when 

the Sasolburg gasifiers are closed, which is expected in 2004. Finally the increase in the oil 

price has led to an increase in the value of petroleum-derived pitch. The upshot is a very 

considerable increase in the price of tar, to the order of R600/t, which is expected to persist for 

the foreseeable future. 

The process for producing LSF involves reducing the volatile content from about 25% by mass 

to about 10% by mass. 1 t coal fed produces 0,833 t LSF and 0,17 t volatiles. A 500 000 t/a LSF 

plant has associated with it some 58 000 t low-smoke fines, so the plant would therefore require 

670 00t coal and produce 112 000 t/a volatiles. If we assume about half the volatiles are 

valuable tar that can be captured; that the rest are low value light products which are best used 

as fuel; and that the fines can be burned to make good the loss of heat otherwise supplied by the 

tar, then the plant could produce about 56 000 t/a of tar and contribute the equivalent of about 

R65,00 to the costs of producing a ton of LSF. Thus it is not impossible that the factory gate 

value of LSF could be as low as R175/t.  

4.1.3 Distribution to the consumer 
There is little point in considering delivering LSF from the factory bagged. Firstly, the bagging 

process is expensive. If the commercial guidelines of the distributors are anything to go by, 

bagging must cost at least R150/t to be economic. The handling of bags during distribution costs 

significantly more than bulk handling, and losses due to breakage are higher. We are thus forced 

to consider how best to distribute the fuel in bulk. 

The obvious answer is by rail. The rolling stock that delivered coal to the processing plant 

should be used to deliver the product to a point reasonably close to the consumer. The question 

is then whether there are storage and distribution facilities reasonably close to consumers and 

adequate to handle about 10 000t of LSF annually. 

 An in-depth examination of this question was outside the scope of our study, but a number of 

stations in Gauteng and Mpumalanga were examined, and they have the physical space to 

undertake such a task. Of course, there was a time when the railways were used to handling bulk 

fuel for themselves, but the quantities involved were generally not as large as those foreseen for 

this project. Moreover, the railways were selling to themselves, and did not have the problem of 

stock control.  

Lacking answers to these questions, it is obviously impossible to cost the use of rail, but 

certainly it should be investigated. The two-way use of rolling stock is always to be preferred to 

one-way traffic, and the saving on transport costs may be sufficient to justify additional 

expenditure on handling local stock. Then it would be a relatively short, cheap haul by road to 

deliver to merchants. 

The alternative would be to operate the LSF production facility as the stockholder and 

wholesaler, and to sell to hauliers much as mines presently do. This brings into question the 

siting of LSF production. According to the 1996 census, coal was used for space heating by the 

number of households given in Table 4.1. 
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Table 4.1: Ranking of provinces by households using coal for heating 

Province Number of households 
using coal 

Gauteng 257 104 

Mpumalanga 133 542 

Free State 124 060 

North West 95 072 

Kwa-Zulu Natal 62 912 

Northern 36 369 

Eastern Cape 14 010 

Northern Cape 10 106 

Western Cape 2 458 

 

Clearly the focus of the demand is on Gauteng, with an ellipse of lesser demand around it 

encompassing the east strongly, the north and south less strongly, and the west less strongly 

still. Indeed, about 83% of the demand is in the top four provinces. 

Such an analysis suggests that it would be difficult to service all these areas efficiently from a 

single plant located in, say, the East Rand. Reaching the North West or Free State from there 

would be difficult. Instead it is probably necessary to consider two or three plants: 

 The two-plant option would have one plant in Pretoria servicing parts of Mpumalanga, 

northern Gauteng and much of the North West, and the other in the south-eastern part of the 

PWV servicing the remainder of Mpumalanga, southern Gauteng, the Free State and the 

goldfields area of the North West. 

 The three-plant option would have one in Pretoria as before, one in the south-western part of 

the PWV such as Vanderbijl Park servicing that area, the Free State and the goldfields are of 

the North West, and a third at the end of the East Rand, serving Mpumalanga and eastern 

Gauteng. 

LSF would be distributed from these plants by road, much as occurs at present, with the 

advantage that for the majority of hauliers, the travel distance would be significantly less. 

Consumers in Witbank and further east in Mpumalanga would be at a disadvantage to the 

present situation; those in Pretoria, Gauteng, the Free State and North West should be somewhat 

better off. 

For the purpose of comparison, we have chosen the three towns evaluated in the survey, and 

examined what the costs of LSFdelivered to merchants would be if the transport cost were the 

average of R0,37/t.km. The results are shown in Table 4.2. As anticipated, LSF would cost only 

about R70/t more than coal delivered in Mamelodi; about R90/t more in Qalabotjha and R105/t 

more in eMbalenhle. Moreover, between a quarter and a third of this price increase is a VAT 

effect. There may be merit in discussing temporary VAT-free status for LSF if it is introduced. 
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Table 4.2: Estimated cost of low-smoke fuel delivered to merchants 

 Mamelodi Qalabotjha eMbalenhle 

Source Pretoria PWV Pretoria 

Cost of feed, R/t 131.36 127.25 131.36 

Processing, R/t 122.75 122.75 122.75 

Tar, R/t -65 -65 -65 

Subtotal 189.11 185 189.11 

VAT 26.48 25.90 26.48 

Factory, R/t 215.59 210.90 215.59 

Distance, km 20 120 100 

Transport cost, R/t 7.40 44.40 37.00 

Merchant, R/t 223 255 253 

Average coal, R/t 153 162 148 

Maximum coal, R/t 171 197 177 

Average street price, R/t 617 400 322 

 

The critical point is, however, whether this price increase is fatal. As we have seen, many 

merchants are able to contemplate with relative equanimity LSF costing R5/bag more than coal, 

and that is the order of magnitude which, it seems, is likely. Moreover, many merchants are 

already paying significantly above the average price for coal, as shown in the penultimate row 

of the Table.  

More importantly, however, is the impact on the merchant’s margins. As shown in the last row 

of the Table, the merchants of Mamelodi have such large margins that and extra R50-70 per ton 

delivered would hardly matter to them – indeed, if LSF were to be introduced on a trial basis, 

Mamelodi would be a good place to start for that very reason! In contrast, the merchants of 

Qalabotjha would see about a 35% reduction in their margins, and those in eMbalenhle would 

have their margins halved, if LSF were to be sold at the same price as coal. 

What this illustrates is that the opportunities for introducing LSF vary considerably from place 

to place – there are places, such as Mamelodi, that are clearly of high potential. There are 

others, such as eMbalenhle, of very low potential.  

One thought that came through from a fair proportion of the questionnaires was that of a 

subsidy. What our analysis illustrates is that, if any subsidy were to be introduced as an aid to 

the wider use of LSF, it would need to amount to about R5/bag or R100/ton. Thus the upper 

bound on the subsidy would be something less than R100 million per year, and if it were to be 

phased in over a few years, and then phased out, the long-term effect should be small. In 

addition, there would be about a R25 million gain in state revenue from the increase in VAT, 

and this would be a sustainable, long-term gain. At present, from the hauliers onwards, there 

were no VAT collections identified in the coal distribution chain; by introducing a LSF 

production plant in the chain, there would be additional VAT collection. 

 Thus, we would argue, a subsidy should be considered as part of the overall package of 

introducing LSF. In the workshop this was considered to be critical because small LSF 

producers and inventors are struggling to get funding in order to produce and promote LSF 

entry into the domestic market.  

4.1.4 Meeting the consumer’s needs 
Low-smoke fuel will not succeed in replacing coal unless it meets consumers’ needs. First, of 

course, it must be of a satisfactory quality, which means, in this context, that it must light almost 

as easily as coal and burn with an equivalent heat output for as long as coal does, in the 

appliances employed in homes in South Africa. The specification for LSF originally developed 

by the CSIR was found to be fatally flawed during the macro-scale experiment. The specified 

size was too small. This flaw was compounded when the fuels were tested in a stove with a 

chimney in better condition than the usual home stove. The resulting better draft permitted the 
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undersized fuel to burn satisfactorily. In the field, with poorer chimneys and therefore a poorer 

draft, and/or with damaged grates so that the fire bed was deeper than that tested, again leading 

to a poor draft, the fire often went out. 

There has therefore never been a demonstration of a satisfactory fuel prepared by coal 

devolatilisation in South Africa. Most of the essential parameters are known – it should light 

easily, it should stay alight, and it should give as much heat as coal. All potential manufacturers 

are confident that they know how to produce a product which will perform to the user’s  

satisfaction. So much work has been done that there is no doubt that coal devolatilisation is the 

correct route to prepare a LSF, but the results need proving in practice. This is no different from 

any other new product on the market; there has to be some marketing to develop the market.   

Size is also a quality that has not been discussed so far. There is a demand for large nuts in 

quantities about one-tenth of that for small nuts. The larger fuel is usually burned in an 

mbawula, in which the large size of the fuel permits the fire to propagate under what are 

essentially natural draft conditions. Introduction of LSF will need to take this particular demand 

into account. 

Finally let us consider what might be necessary to back up the introduction of LSF. In this 

connection there is a general appreciation that the use of coal is somehow unhealthy, and that 

LSF will remove the health risk. However, a marketing campaign built around a healthier 

environment would probably not succeed – the benefit “failing-to-fall-ill” is a very negative one 

and essentially unquantifiable. If you cannot perceive the real benefit, then you are unlikely to 

give a product full support. 

Accordingly we have looked for such a benefit, one that is immediately measurable. We believe 

the property of LSF, to leave no difficult-to-remove stains when handled, has precisely the 

necessary immediacy. The waxy components of coal, which are the very ones that give rise to 

smoke and which are removed during devolatilisation, make anything which touches coal 

difficult to clean. A marketing campaign for LSF built around its inherent cleanliness should 

have a good chance of success. It is advisable that such a campaign takes place over a longer 

period to improve its effectiveness in getting the message across to a wide range of 

communities.  

One of the possible options suggested at the workshop was to have energy demonstration 

centres where low-income householders could be provided with general information about the 

various energy options available and specific information about the costs, safety, health, and 

energy saving strategies.  From a development perspective this intervention would produce 

more sustainable outcomes than mere assistance concentrating on the supply side of the coal 

distribution chain.  
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5.  Conclusions and recommendations 
This study aimed to provide information on the intervention potential of the LSF into the coal 

distribution chain. The demand for household coal was highly seasonal, with a winter peak 

monthly demand about five times that during the average summer month, and an average during 

the colder months about three times that during the warmer months. This seasonal demand is a 

nuisance to mines, who must tie up significant working capital in stockpiles for, on average, 

about four months. The stockpiles themselves present a risk of loss by spontaneous combustion. 

There was widespread recognition of the health hazards presented by coal, and a reasonable 

degree of acceptance that an alternative was desirable. About one third of all merchants 

interviewed accepted that the alternative fuel might cost a little more, and their median estimate 

was about R5/bag more. About half felt the cost should equal that of coal and about one sixth 

felt it should be less. 

While there was an understandable lack of knowledge about LSF, there was a very general 

willingness to consider its use at all levels of the market. Most stakeholders interviewed 

indicated a general willingness to assist in gaining wider acceptance of LSF. It was however 

stressed that it was critically important for LSF to perform at least as well as coal in the areas 

for which coal was selected as the energy source of choice. 

In terms of the key outputs this chapter provides a revised model of the coal distribution chain. 

In order to highlight the key changes to the original model, the model, which emerged from 

previous work conducted for the DME is provided first, followed by the revised model. Second, 

based on the discussions and findings in this study we provide detailed information on the 

intervention potential for low smoke fuel in the coal distribution. To this end, recommendations 

are provided. 

 

5.1 The economics of the coal distribution chain  

Figure 5.1: The pricing of coal in the distribution chain found previously.  (Prices are in R/t). 
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Figure 5.2 The Coal distribution chain and the pricing of coal at each stage, in R/t, found in the present 
study.  

In summary this model shows that coal costs R105 at the mine, inclusive of VAT. Some 

merchants were paying significantly more than this, possibly unintentionally. This figure is not 

discounted for bulk purchases. However, there would be opportunities to negotiate the price if a 

consistent monthly off-take were achievable (as it would be if a LSF facility were to be 

established). Mines produce a sized B- or C-grade coal for household use. The sizes are 

typically 80x45mm (large nuts) and 45x25mm (small nuts). The total production is about 2t 

small nuts to 1t large nuts. Sales are highly seasonal in nature, with the peak winter monthly 

demand being about five times the average demand in summer, and the average demand in the 

four winter months being about three times the average summer demand. As a result, mines tend 

to build stockpiles of coal during the summer months to help meet the surge in demand in 

winter. However, there is some risk of loss due to spontaneous combustion of the stockpiles. 

Moreover unexpectedly cold periods can result in shortages, while winters that are warmer than 

normal can result in some of the stockpile remaining unsold. As the stockpile represents a 

significant addition to the mine’s working capital, the seasonal demand has an impact on the 

mine’s profitability. 

The mines have sold coal during recent months at a basic R84,00/t before VAT for B-grade and 

R82.50/t for C-grade. Sales are generally to independent hauliers contracted to the end 

merchants. Less than 20% of the total sales are to bulk distributors. The independent hauliers 

take lots of 20t and over, but there are some sales of smaller lots. Although many of the mines 

have rail sidings, shipment by rail is generally coal for industrial rather than household use. 

Railage of household coal comprises about 5% of the total household sales, and is mainly to the 

distributors rather than to the merchants. Rail costs are generally about 80% of road haulage 

costs. Haulage costs are not strongly dependent on distance. If outliers are ignored, the rate is 

between R0,24 and R0,44/t.km.  

Transport of coal for household use is generally by road. The cost varies somewhat with 

distance, but we were not able to determine this with any precision. The cost also varied with 

the nature of the business of the haulier. An informal haulier typically charged R35/t for haulage 

from the Witbank area to Johannesburg, whereas a formal sector haulier charged R39/t for the 

same trip. Road transport was generally chosen in preference to rail even though rail was 

significantly cheaper per ton – the comparable rate for Witbank-Johannesburg by rail was R31/t. 

Merchants who own their own transport claim costs of less than R0,20/t.km. Merchants who 

buy lots smaller than a full truckload pay as much as R1,50/t.km. 

Coal reaches merchants at between R120 and R200/t, with an average of close to R150/t. 

Similarly it reaches distributors at between R137 and R151/t, at an average of about R144/t, the 

difference being largely due to the greater use of rail by the distributors. Distributors sell largely 

(70%) bagged coal, and also have a far higher proportion of large nut sales than the general 

merchants (about 3t large to 1t small). Most (70%) of their bagged coal was sold in less than 1t 
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lots. Prices of bagged coal were between R420 and R460/t for <1t and between R330 and 

R430/t for larger lots, comparable to the street price. Their bulk coal sold for R200-220/t in 

small lots and for R190-210/t for lots >1t. Their clientele is mainly ”supermarkets” but we have 

yet to detemine precisely who purchases coal from these supermarkets – they were not 

identified in extensive surveys of the townships.. Distributors also had some sales of loose coal 

at prices between R190 and R210/t. This clearly sets an upper bound on what merchants would 

be prepared to pay. As we have seen, the most they paid was R196/t. The merchants sold mainly 

(90%) small nuts. 

The merchants, as we have seen, tend to buy direct from the mine and to employ their own 

hauliers. Most of their sales are of bagged coal, although there is a small market for 25 litre tins. 

Because the bags are packed rather than weighed, it is difficult to estimate the precise mass sold. 

However, in nominal terms (nominal because in the majority of cases the coal was not weighed 

before final distribution), the street price of coal averaged about R350/t except in Mamelodi 

where it can fetch anything up to R650/t.  Similarly, the mass of a 25-litre lot is not known, and 

therefore the tonnage sold this way is unknown. Clearly, however, it is significantly lower than 

the tonnage sold bagged. The merchants averaged about 90 bags of coal sold per week during 

the winter, although there was a large spread in this estimate. In summer they averaged about 35 

bags per week. At no part of the distribution chain was credit a significant factor in sales. 

Merchants demonstrated a level of altruism in giving credit to a few pensioners for fuel 

purchases. 

The total mass of coal sold into the household market has not been quantified, but there are 

strong suspicions from the present study that it is likely to be close to about 1 million tons 

annually. The average household uses about 20kg coal in summer and 55kg coal per week in 

winter (Figure 4.3). These data are admittedly approximate, and required some assumptions 

about the mass of coal sold in tins, but the error cannot be more than about ±20%.  Extending 

this to the full year gives an average consumption of around 1500kg.  Over 735 000 households 

this equates to close to 1 million tons per annum.  

In other words, the total tonnage sold seems to be significantly less than the 3,5 million tons 

generally accepted as the size of the household coal market. If the 3,5 million ton estimate were 

correct, then nearly 2,4 million households would purchase coal. This is so far apart from the 

census data quoted in Table 2.1 that a total of less than 1 million tons seems far more likely.  

The coal sold into the household market was of a good grade, typically B grade with moderate 

ash and a >26 MJ/kg heating value. It seems likely that LSF could reach the factory gate at less 

than R250/t in June 2000 terms, particularly if low-cost capital could be accessed. This figure is 

based on coal at R105/t, and there may be opportunities for negotiating lower prices for this if 

the seasonal demand pattern could be levelled out. 

5.2 Model for low-smoke fuel 
This study has identified a variety of interventions, which could be employed to assist the entry 

of low-smoke fuel into the market in competition with coal.  These start at the mine, where, it is 

believed, long-term supply contracts could be negotiated with the mines for the supply of a 

sized coal similar to that currently being supplied to the domestic market.  This would then be 

supplied by rail to the low-smoke fuel producer – again, rail constitutes an “intervention” 

because it displaces the dominant road link presently leaving the mines. 

The coal is processed into low-smoke fuel at a site close to a significant part of the market.  

Two interventions are sought – a source of relatively low-interest capital for the funding of the 

plant, and offtake for volatiles removed from the coal in the course of producing the low-smoke 

fuel.  This stream of volatiles improves the revenue stream of the project. 

Distribution takes place in two ways.  The initial primary focus is on nearby users, where rail 

deliveries take place to a station close to the consumers.  The primary intervention is to set up 

fuel-handling facilities and possibly also bagging facilities to supply consumers and local 

merchants.  There is also a level of intervention in the support for working capital to allow the 

build up of stocks during the warmer months.  The producer would also make sales at marginal 

rates to the existing coal users, for supply via the normal routes. 
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As the market developed, a similar model would be used to extend the supply of fuel to outlets 

close to end users, and slowly the final intervention would be introduced, namely the banning of 

coal sales or smokey appliances, whichever was easier to police.  This process would start in 

central Gauteng and spread outwards in a westerly direction.  It would be explicitly recognised 

that markets close to the coal mines would probably be closed to low-smoke fuel for a relatively 

long while, but in the Gauteng/North West/Free State region where over half the total coal-

burning households in the country are located, low-smoke fuel should take over from coal 

relatively rapidly. 

Figure 5.3 highlights the economics of the LSFmarket.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.3 The Low-smoke fuel distribution chain, with prices in R/t. 

5.3  Recommendations 
In the light of the findings of this study, it is recommended that the State should seriously 

consider establishing, in partnership with the private sector, facilities to produce initially about 

300 000 tons of low-smoke fuel per annum, which would be introduced into the market by: 

1. Negotiating with mines for the off-take of sufficient coal to be converted into low-

smoke fuel, at a lower-than-normal price 

2. Assisting private-sector partner(s) to firm the overall devolatilisation technology by 

improving its energy efficiency and yielding a saleable tar product as well as the LSF, 

probably best accomplished by assisting with the funding of a small demonstration 

plant 

3. Negotiating with Transnet tariffs for the transport of coal from the mines to (initially) a 

single plant located close to a significant existing market for household coal, and 

possibly also the transport of low-smoke fuel to distribution points on the return journey 

to the mines. 

4. Negotiating long-term supply contracts with potential purchasers of tar products 

5. Negotiating with the State: 

a. A short-term subsidy for the producer, of the order of R100/t, to reduce the 

costs of low-smoke fuel to the merchants to close to that of coal, with the 

subsidy being phased out as the volume of low-smoke fuel produced grows. 

R95/t Mine 

R130/t Rail 

LSF producer Tar offtake R215/t 

Local distributor 

Rail Road & rail 

Merchants &  distributors R225-250/t 

Supermarkets R250-300/t 

Householder R350-500/t 

Rail 

Road & rail 

Road & rail 
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b. For zero-rating of low-smoke fuel when it becomes the dominant fuel 

6. Once in operation, further negotiating with Transnet the establishment of low-smoke 

fuel storage and distribution facilities in close proximity to towns having a significant 

demand for coal. 

7. As the industry grew in maturity, negotiating with the State and mines to introduce 

legislation making illegal the sale of sized coal into the domestic market. 

To initiate this process, it is recommended that the State invite private-sector interests to prepare 

business plans around the above scenario, on the basis of which plans one or more private-

sector partners would be selected to implement the plan with the State’s assistance, particularly 

in the area of funding. 
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Appendix 1: Survey questionnaires 

 

A. Questionnaire for households 
 

Date: Name of interviewer 

Household location Household number 

Name of interviewee:  Gender of interviewee: 

Relationship of interviewee to household head: 

household head          spouse (i.e. wife or husband to household head)  

son          daughter        relative         not related  

Gender of the household head  male    female    

General household characteristics 
How many people live in the house most of the time?  

How many rooms does the house have?  

What are the occupations/jobs of the household members  

What are their weekly or monthly incomes?  Please note that the job does not have to be formal. Also, 

please use the name of the person to check the incomes.  

 

Member Occupation/job WEEKLY income MONTHLY income 

    

    

    

    

 

Do you get money/remittances from elsewhere? Yes      No   From whom __________(check 

relationship) How much?_________ How often do you get this amount in a year?  At least once per 

month     At least twice per year At least thrice per year   

Other (e.g. pension, child maintenance etc)_____________________________ How much? R______ 

 

What does the household spend money on in a month? List. 

 

 

 

How much do you spend on each of these items per month? (Start with the items that have been listed by 

the interviewee). 

Food  

Clothes  

House rent  

Transport (traveling)  

School fees  

Entertainment  

Servicing loans  

Coal  

paraffin  
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electricity  

gas  

dry-cell batteries  

lead-acid batteries (charging)  

fuelwood  

Other (specify)  

 

A: Energy Uses 
Please list answers by priority with the most important being number 1 followed by 2, 3. 

What do you 

use coal for? 

List services. 

Is coal 

the 

main 

fuel for 

this 

service? 

Why do you 

use coal for 

this service?   

In what type of 

appliances do 

you burn coal 

for each of the 

services? 

Why do you 

use this 

appliance? 

What other 

energy 

sources do 

you use for 

this service? 

 

When do you 

prefer to use 

these other 

energy 

sources? 

 

Who makes 

the decision 

on the fuel to 

use for this 

service? 

a) cooking Yes   

No  

a) easy to 

use 

b) fast 

c) lasts 

long 

d) no 

alternati

ve fuel 

e) other 

(specify) 

________ 

f) mbaula 

g) stove 

h) other 

(specify) 

a) cheap 

b) already 

has it 

c) no 

alternative 

d) other 

 gas 

 electr

icity 

 firew

ood 

 paraf

fin 

 other 

a) hh male 

head 

b) hh 

female 

head 

c) daughter 

d) son 

e) other  

 

 

b) space 

heating 
Yes   

No  

i) easy to 

use 

j) fast 

k) lasts 

long 

l) no 

alternati

ve fuel 

m) other 

(specify) 

a) mbaula 

b) stove 

c) other 

(specify) 

 cheap 

 alread

y has it 

 no 

alternative 

 other

____ 

a) gas 

b) electricity 

c) firewood 

d) paraffin 

e) other____ 

f) hh male 

head 

g) hh 

female 

head 

h) daughter 

i) son 

j) other  

__________ 

 

c) water 

heating (for 

bathing and 

washing 

clothes 

only) 

Yes   

No  

n) easy to 

use 

o) fast 

p) lasts 

long 

q) no 

alternati

a) mbaula 

b) stove 

c) other 

(specify) 

a) cheap 

b) already 

has it 

c) no 

alternative 

d) other____ 

a) gas 

b) electricity 

c) firewood 

d) paraffin 

e) other____ 

k) hh male 

head 

l) hh 

female 

head 

m) daughter 
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ve fuel 

r) other 

(specify) 

________ 

n) son 

o) other  

__________ 

 

 

Do you use more or less or the same amount of coal 

during the winter and summer? 

a) more in winter or cold days 

b) less in winter 

c) the same in cold as in hot season  

How much coal do you use in a week during the 

winter? 

 

Number of bags _______ 

________ 5 litre tins 

_________25 litre tins 

                    Kg  

______ Rands 

How much coal do you use in a week in summer? Number of bags _______ 

________ 5 litre tins 

_________25 litre tins 

 ________ Kg  

______ Rands 

 

What main energy sources do you use for lighting, radio and TV? Indicate the answers in the table below. 

Indicate only the fuel used most of the time.  

 

Lighting a) electricity 

b) gas 

c) paraffin 

d) candles 

e) torches 

f) generator 

g) other (specify) __________________ 

Radio a) electricity 

b) lead-acid batteries 

c) dry cell batteries 

d) generator 

e) other (specify) __________________ 

TV a) electricity 

b) lead-acid (car) batteries 

c) dry cell batteries 

d) generator 

e) other (specify) __________________ 

  

 

Do you like using coal for each of the services? Why or why not? Please indicate the order of priority 

starting with the most important as 1 followed by 2, 3.  
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a) do you like using coal 

for cooking 

 

Yes   No  a) cheap 

b) easily available 

c) easy to use 

d) familiar fuel and used to it 

e) only fuel available 

f) only fuel can afford/cannot afford to other 

fuel 

g) fire starts easily 

h) burns for a long time 

i) have no other appliances 

j) other (please specify) 

k) smoky 

l) dirty 

m) unsafe 

n) expensive 

o) takes time to burn 

p) other comments_____________________ 

 

 

b) do you like using coal 

for space heating 
Yes   No   cheap 

 easily available 

 easy to use 

 familiar fuel and used to it 

 only fuel available 

 only fuel can afford/cannot afford to other 

fuel 

 fire starts easily 

 burns for a long time 

 have no other appliances 

 smoky 

 dirty 

 dangerous/unsafe 

 warmer than other fuels 

 takes time to burn 

 expensive 

 other comments ____________________ 

 

 

c) do you like using coal 

for water heating 

 a)    cheap 

b)    easily available 

d) easy to use 

e) familiar fuel and used to it 

f) only fuel available 

g) only fuel can afford/cannot afford to use other 
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fuel 

h) fire starts easily 

i) burns for a long time 

j) have no other appliances 

k) smoky 

l) dirty 

m) expensive 

n) dangerous/unsafe 

o) takes time to burn 

p) other comments _______________________ 

  

 

 

 

Coal procurement and use patterns 
 

Do you buy all the coal that you use?  Yes   No  

Is there some coal that you obtain free? (i.e. without 

having to pay for it) 
Yes   No  

 

 If yes, how much coal do you get free without 

paying?  

 

Number of bags _______ 

________ 5 litre tins 

_________25 litre tins 

 ________ Kg  

______ Rands  

Where do you get this free coal from?  

Where do you buy coal from?  a dealer coming to the door 

 a dealer at market/shop you have to go to 

 from the mine 

How many times in a week or month do you buy 

coal?  

_______per week 

_________per month 

 

Do you buy coal from the same dealer each time or 

different dealers? 

a) same dealer 

b) different dealers  

How many dealers do you normally buy coal from?  

Why do you buy from the same dealer OR why do you buy from different dealers? Indicate  the most 

important answer by number 1, 2, 3 etc. 

Same dealer:  

 he/she has good coal 

 he/she is a friend OR I know the dealer 

 he/she gives us coal on credit  

 he/she is my relative 

  we borrow money from dealer  

 other (specify) 

Different dealers: 

 they are all the same 

 one dealer will not always have coal 

 I like this pattern? 

 I don’t like relying on one person 

 Other (specify) 
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How do you pay for the coal? Indicate what they do 

most as 1 and others 2, 3- by order of priority 

a) in cash each time I buy 

b) in cash at the end of the week 

c) in cash at the end of the month 

d) in advance at the start of month 

e) by check or credit card in advance 

f) by check or credit card at the end of the month 

g) in kind (exchange for something else) 

h) other________________________ 

What happens when you cannot pay for the coal? 

Indicate what they do most as 1 and others 2, 3- by 

order of priority 

 dealer gives credit 

 dealer gives a loan 

 obtain coal from another dealer 

 borrow money from friends or relatives 

 borrow coal from friends or relatives 

  other____________ 

(If buying on credit directly from the dealer)  

How long are his or her credit terms  

Weeks __________  

Months ____________ 

Do you always make your payments in the agreed 

time? 
Yes   No  

What quantity of coal do you normally buy?  a tin (indicate size and quantity) 

_____ 5-litre tins 

_____25 litre tines 

 a bag (indicate size and quantity eg. 2 

bags) 

_________bags 

 other___ 

How much money do you spend in one week on 

coal? 

 

How long does the amount you buy last? How much does this amount cost?  

a) 5 litre tin –_________ Lasts:____________days Costs____________ 

b) 25 litre tin_________ Lasts:____________days Costs____________ 

c) bag– size _________ Lasts:____________days Costs____________ 

Other________ Lasts:____________days Costs____________ 

Do you buy different sizes of coal?  

 

Yes   No  

What size of coal do you normally buy? Large 

Medium 

Small 

All of them  

Do coal dealers give people money loans? Yes   No  

Have you ever got money loans from any of the coal 

dealers? 
Yes   No  
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Why do you get the loan from the dealer and not from 

other sources? Indicate what they do most as 1 and 

others 2, 3- by order of priority 

 I know him/her- a friend 

 It is easy 

 The dealer is my relative 

 There are no other sources here 

 Other sources are more 

expensive/have higher interest rates 

What problems do you experience with coal? Indicate 

what they do most as 1 and others 2, 3- by order of 

priority 

a. Smoke 

b. dirt 

c. requires wood/paraffin to ignite 

d. takes time to burn 

e. makes us sick 

f. other ___ 

Are you aware of any health problems caused by coal? 

Which ones? 
Yes   No  

List health problems experienced 

 

Has anyone in the households suffered from these health 

problems? What was the problem? 
Yes   No  

What do you do with fine coal dust? Indicate what they 

do most as 1 and others 2, 3- by order of priority 

a. Throw it away 

b. Feed it into the fire slowly 

c. Mix it with something (specify) to make it 

burn 

d. Other? 

What do you do with the ash? Indicate what they do 

most as 1 and others 2, 3- by order of priority 

a. Throw it away 

b. Build something 

c. Anything else? 

How many coal dealers operate in the area? How many 

are men and how many are women? 

Estimated Total Number _______ 

Men:______________ 

Women:___________ 

 

 

Low smoke fuels 
Do you know about Low Smoke fuels? Yes   No  

If you know about these fuels, how did you know 

about low smoke coal? 

 

  

If not, would you like to know more about low 

smoke coal?  

 

Yes   No  

Have you ever used low smoke fuels? Yes   No  

Would you like to use low smoke fuels? Yes   No  Why/why not? 

 

Would you like to replace coal with low smoke 

fuels? 
Yes   No  Why/why not? 

 

Would you buy this lesser smoking fuel compared 

to coal if it cost slightly more than coal? 
Yes   No  

How much more would you be willing to pay? _______Rand per 5 litre tin 
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Would you like the low smoke fuel to be sold by 

coal dealers or other dealers?  

a) Anyone must be able to sell it 

b) coal dealers 

c) other dealers (e.g supermarkets, spaza 

shops etc.) 

d) I do not mind who sells it 

 

Electricity 
Is the household electrified? Yes   No  

How long has it been electrified?  

What do you use electricity for?  Cooking 

 space heating 

 space cooling 

 water heating-kettle  

 water heating -geyser 

 lighting 

 ironing 

 TV&radio 

 

 

Comments from the interviewee relating to coal 

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

__ 
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B. Questionnaire for merchants 
 

General 

Date: Interviewee name: 

Area: Merchants name: 

 

Merchants location 

 

Duration merchant has been selling coal  

Months __________Years __________ 

What are your other sources of income?  List. 

Types of services offered by merchant a) Selling coal 

b) Selling other goods (specify) 

c) giving cash loans 

d) other (specify) 

 

  

 

Coal procurement and cost 

Where do you get coal from? How far are these places from here? 

Sources: ____________________  Distance _____________________ 

How many places do you buy coal from?  How 

far are these places from here? 

Number of alternative coal sources ___________ 

Distance _________________ 

Could you get coal from other places at a 

cheaper price? 
Yes      no   

If yes:- why then do you buy it from this more 

expensive place? 

 It is closer 

 It is more reliable  

 Have an established relationship with the 

supplier 

 Other 

How much coal do you buy each time? OR 

What is the most common amount that you 

purchase? 

a) Tons _______ 

b) Bags _______ 

c) Kilograms ______ 

d) Truckload  

e) Other _________ 

How much does this amount cost? Note: Only 

the frequently purchased quantity. 

a) Amount ___________ cost________ 

b) Amount ___________ cost________ 

c) Amount ___________ cost________ 

 

 

How is the coal delivered to you? a) Road 

b) Rail 

c) Use own transport 
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d) Use hired transport 

e) other 

If using hired transport, whose transport is this? 

Do you have their contact details. 

Name _________ 

Contact Details _________ 

Do you pay for transport? Yes      no   

Do you pay for the transport in advance, per 

service /trip, on credit?  

a) in advance  

b) on delivery 

c) on credit  

d) other (specify) 

If paying on credit, what are the credit terms? Length of credit period _________ 

Interest rate __________ 

 

Does the cost of transport depend on the 

amount of coal purchased?  
Yes      no   

How much do you pay for the transport 

depending on amount of coal purchased?  

 amount ____________cost of transport_______ 

 amount ____________cost of transport_______ 

 amount ____________cost of transport_______ 

 

(the amount may be in tons, truckloads or bags) 

Why do you buy this amount instead of more 

or less?  

a) expensive to buy more and do not have money  

b) easy to transport 

c) only amount available 

d) only amount that can sell at a time 

e) does not have more storage space 

What size or sizes of coal do you buy? --mm x –mm 

--mm x –mm 

--mm x –mm 

 

Selling infrastructure 

In what quantities do you sell the coal?  

a) bags ________________ _______________(state type and size) 

b) tins ____________________________(state type and size) 

Do you weigh the coal or just pack it in bags or tins?  

a) weigh  

b) pack in bags  

c) use tins 

 

How much does each of this sell for? 

Quantity Selling price 
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Why do you charge a certain price? Or what do 

you consider when setting the price of the coal?  

a) Size of the coal 

b) Transport costs 

c) Accessibility  

d) Profit 

e) Other 

 

What is the largest component of the cost of the 

coal?  

 

 

How many customers do you have?  

How many of these are regular customers?  

How many customers pay cash all the time in 

general? 

 

How many of your customers take coal on 

credit all OR most of the time?  

How long are your credit terms? 

Number ____ 

Credit period : Weeks ____ Months_____ 

How many of the regular customers pay for the 

coal in advance? 

 

  

How much coal do you sell during the cold 

season in a week? 

Kilograms __ 

Bags____ 

Tins_____ 

Other______ 

How much coal do you sell during the hot 

season in a week? 

Kilograms_____ 

Bags_______ 

Tins_________ 

Other________ 

How many different sizes of coal do you sell?  

Number ____ 

 small size 

 large size 

 other  

 

Low smoke fuel 

Do you know about LSF? Yes      no   

If no, would you like to know more about LSF? Yes      no   

If yes, how did you get to know about LSF? a) a merchant 

b) researchers who came to our area 

c) Department of Minerals and Energy 

d) Other (specify) _______________ 

What do you know about the LSF?  
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Have you ever sold LSF? Yes      no   

Have you ever asked a supplier about the 

possibility of selling LSF? 
Yes      no   

What was the response of the supplier you 

asked? 

 

Would you like or be interested in selling LSF? Yes      no   

If Yes- why? a) More money 

b) increase range of products sold 

c) other (specify)_____ 

If No – why not? a) have enough business selling coal 

b) do not like to sell LSF  

c) it is too expensive 

d) people might not like to buy it 

e) other ____________________ 

Would you be willing to pay a higher price for 

LSF compared to coal?  
Yes      no   

If yes – how much more? Why? a) R5 more 

b) R10 more 

c) R15 more 

d) other 

 

If no – why not?  

What problems do you think you would face if 

you started selling LSF?  

a) Lose customers 

b) Low returns 

c) No suppliers 

d) Inadequate supply 

e) Other  

How do you think these problems could be 

solved or avoided? 

 

Solution to Problem 

(a)__________________________ 

Solution to Problem 

(b)__________________________ 

Solution to Problem 

(c)__________________________ 

Would you be willing to show people how to 

use the LSF? 
Yes      no   

If yes- why?  

If no- why not?  

General comments from the merchant:  
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C. Supply of coal to the household market questionnaire 
 

Name of mine____________________ Tel ( 0   ) ____________  

 

     Fax (0     )______________ 

 

Name of person completing questionnaire ____________________________ 

 

Contact telephone: (0      )___________________ 

 

Date completed ______________________ 

 

1. Do you produce one or more grades of coal that you have reason to suppose are used for 

household purposes?  Yes  No (Please circle answer) 

If the answer is “No” please return this questionnaire without answering further questions 

 

2. Sales of household coal in latest year: 

Grade Tons sold in year to May 31 2000 

A 
 

B  

C  

D  

Total  

 

 

3. Do you produce household coal in more than one size?  Yes  No   (Please circle 

answer) 

a. If the answer to 3. is “No”, what is the size?   ____mm x _____mm 

b. If the answer to 3. is “Yes”, what are the sizes? ____mm x _____mm 

           ____mm x _____mm 

          ____mm x _____mm 

 

4. If each size has essentially the same quality, please give the quality.  If there are significant 

differences in the qualities of the various sizes, please give the qualities of each size: 

Size, mm x mm        

Grade (Circle 

one) 

A B C D A B C D A B C D A B C D A B C D A B C D A B C D 

Volatiles, % dry 

basis 
       

Fixed C, % dry 

basis 
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Inherent moisture, 

% dry 
       

Ash, % dry basis        

Total sulphur, % 

dry basis 
       

CV, MJ/kg (dry)        

 

5. Please give the monthly tonnage produced and the tonnage sold in each size class during the 

past year 

Month     Jun Jul Aug Sept Oct Nov Dec 

Size mm x mm Produced, t        

    Sold, t        

Size mm x mm Produced, t        

    Sold, t        

Size mm x mm Produced, t        

    Sold, t        

Size mm x mm Produced, t        

    Sold, t        

Month     Jan Feb Mar Apr May 

Size mm x mm Produced, t      

    Sold, t      

Size mm x mm Produced, t      

    Sold, t      

Size mm x mm Produced, t      

    Sold, t      

Size mm x mm Produced, t      

    Sold, t      

 

6. What has your average selling price per ton loaded been during the past year?  

Grade R/t 

A  

B  

C  

D  

 

 

7. Do you offer any discounts e.g. for volume? Yes  No (Circle answer)  If 

“Yes”, please describe them ______________________________________________ 

 

 

___________________________________________________________________________ 
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8. How does coal leave the mine? By road? Yes  No (Circle 

answer) 

By rail? Yes  No (Circle answer) 

If by both road and rail, give an estimate of the percentage of the sales tonnage that goes by road 

_____________% 

 

 

9. If coal leaves by road, give an approximate view of the relative numbers of vehicles of each 

kind: 

Size of vehicle <1t 1-2 t 2-5t 5-10t >10t 

% of all vehicles      

 

10. Do you have any customers who you would regard as distributors rather than local 

merchants – i.e., who take a sufficiently large tonnage that they probably sell onwards 

mainly in bulk to merchants who, in turn, distribute to individual household customers?

     Yes  No (Circle answer) 

 

 

If the answer is “Yes”, please identify them as follows: 

Distributor Business location (town) Telephone Approximate percentage of your 

household coal sales 

    

    

    

    

    

 
 

D. Questionnaire for distributors of domestic coal 
 

NB All replies will be treated as strictly confidential; individual responses will be combined 

before publication to hide original data 

 

Date:   _______________  Interviewer ______________ 

 

Name of distributor: ____________________________________ 

 

Postal address: ____________________________________ 

 

Contact person: ____________________________________ 
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Tel: _____________ Fax: ____________ Cell: ______________ 

 

e-mail _____________________ 

 

Physical address: _______________________________________ 

 

Ownership  _______________________________________ 

 

 

 

Coal supply 

 

From which mine(s) do you purchase coal? ________________________________ 

 

 

Approximately what are your monthly purchases, in tons? 

Size Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Small             

Large             

 

What is the approximate price of coal per ton as of June 2000? 

 Small _____________ R/t 

 

 Large _____________ R/t 

 

How does the coal reach you? 

 By rail? Yes No If yes, average cost per ton delivered ____R/t 

 By road? Yes No If yes, average cost per ton delivered ____R/t 

 

If you receive coal by road, do you: Use your own transport?  Yes No 

 Use independent haulier(s)?  Yes  No 

  If yes, what haulier(s)? Name ___________ Tel _________ 

 

      Name ___________ Tel _________ 

 

      Name ___________ Tel _________ 
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Sales 

 

What is the approximate breakdown of individual sales tonnages during the peak period, as a 

percentage of total sales of the given size? 

 

 <1t 1-10t 10-20t >20t 

Small bagged     

Small bulk     

Large bagged     

Large bulk     

 

What is the price of coal, R/t loaded, including VAT? 

 

 <1t 1-10t 10-20t >20t 

Small bagged     

Small bulk     

Large bagged     

Large bulk     

 

Approximately how many identifiable, long-term customers do you have?______ 

 

What percentage of your tonnage sold is in terms of cash with order? ___% 

 

        COD?        ___% 

 

        Credit?       ___% 

 

 

Low smoke fuel (LSF) 

 

Would you be prepared to handle low-smoke fuel if requested? Yes No 

 

If no, why not? _________________________________________________ 

 

___________________________________________________________________ 

 

 

Would you be prepared to handle low-smoke fuel exclusively? Yes No 

 

If no, why not? _________________________________________________ 
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___________________________________________________________________ 

 

 

Should LSF sell for more than coal?  Yes No 

 

If Yes, how much more?   _______R/t 

 

 If No, should it sell for less than coal? Yes No 

 

If Yes, how much less?    _______R/t 

 

What problems (if any) do you foresee if LSF enters the market? 

 

 

 

How do you suggest these problems might be resolved? 

 

 

 

Would you be willing to help educate your customers about the benefits of LSF if it were 

introduced widely?  Yes No  
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Appendix 2: Workshop strawdog  

The workshop was held at the DME offices on the on 14 November 2000. The strawdog was  

distributed to the participants prior to the workshop and it was then presented at the workshop.   

 

Low-smoke fuel – the future? 

PJ Lloyd and N Qase 

Energy and Development Research Centre, UCT 

Introduction 
The study of the intervention potential for low smoke fuels in the coal distribution chain is 

nearing completion.  A clear picture of the economics of distributing coal has emerged.  This 

may be summarized as follows: 

1. Mines produce a sized B-grade coal for household use.  The sizes are typically 

80x45mm (large nuts) and 45x25mm (small nuts).  The total production is about 9t 

small nuts to 1t large nuts. 

2. Sales are highly seasonal in nature, with the peak winter monthly demand being about 

five times the average demand in summer, and the average demand in the four winter 

months being about three times the average summer demand.   

3. As a result, mines tend to build stockpiles of coal during the summer months to help 

meet the surge in demand in winter.  However, there is some risk of loss due to 

spontaneous combustion of the stockpiles. Moreover unexpectedly cold periods can 

result in shortages, while winters that are warmer than normal can result in some of the 

stockpile remaining unsold.  As the stockpile represents a significant addition to the 

mine’s working capital, the seasonal demand has an impact on the mine’s profitability. 

4. The mines have sold coal during recent months at a basic R92,00/t before VAT.  Sales 

are generally to independent hauliers contracted to the end merchants. Less than 20% of 

the total sales are to bulk distributors.  The independent hauliers take lots of 20t and 

over, but there are some sales of smaller lots.  Although many of the mines have rail 

sidings, shipment by rail is generally coal for industrial rather than household use.  

Railage of household coal comprises about 5% of the total household sales, and is 

mainly to the distributors rather than to the merchants. Rail costs are generally about 

80% of road haulage costs. 

5. Haulage costs are not strongly dependent on distance.  If outliers are ignored, the rate is 

between R0,24 and R0,44/t.km.  Merchants who own their own transport claim costs of 

less than R0,20/t.km.  Merchants who buy lots smaller than a full truckload pay as 

much as R1,50/t.km.  

6. Coal reaches merchants at between R120 and R200/t, with an average of close to 

R150/t.  Similarly it reaches distributors at between R137 and R151/t, at an average of 

about R144/t, the difference being largely due to the greater use of rail by the 

distributors. 

7. Distributors sell largely (70%) bagged coal, and also have a far higher proportion of 

large nut sales than the general merchants (about 3t large to 1t small). Most (70%) of 

their bagged coal was sold in less than 1t lots.  Prices of bagged coal were between 

R420 and R460/t for <1t and between R330 and R430/t for larger lots.  Their bulk coal 

sold for R200-220/t in small lots and for R190-210/t for lots >1t.  Their clientele is 

mainly small merchants.  

8. The merchants, as we have seen, tend to buy direct from the mine and to employ their 

own hauliers.  Most of their sales are of bagged coal, although there is a small market 

for 25 litre tins.  Because the bags are packed rather than weighed, it is difficult to 
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estimate the precise mass sold.  However, in nominal terms, the street price of coal is 

about R350/t except in Mamelodi where it can fetch anything up to R650/t. 

9. The merchants averaged about 90 bags of coal sold per week during the winter, 

although there was a large spread in this estimate.  In summer they averaged about 35 

bags per week. 

10. At no part of the distribution chain was credit a significant factor in sales.  Merchants 

demonstrated a level of altruism in giving credit to a few pensioners for fuel purchases. 

11. The total tonnage sold seemed to be significantly less than the 3,5 million tons generally 

accepted as the size of the household coal market.  Seen from the bottom up, the 

average household buys approximately 2 bags of coal every three weeks in winter and 1 

bag per month in summer, which totals approximately1t/household.year. If the 3,5 

million ton estimate were correct, about 3,5 million households would purchase coal. 

Census SA reports that in 1996 there were 321 000 households who used coal as their 

primary source of energy for cooking and 736 000 who used coal for space heating.  A 

total of less than 1 million tons thus seems likely. 

12. There was widespread recognition of the health hazards presented by coal, and a 

reasonable degree of acceptance that an alternative was desirable. About one third of all 

merchants interviewed accepted that the alternative fuel might cost a little more, and 

their median estimate was about R5/bag more. About half felt the cost should equal that 

of coal, and about one sixth felt it should be less.  

 

In addition, a further estimate of the likely cost of producing low-smoke fuel has been made.  A factory 
making 500 000 t/a was considered, remote from the mines, and delivering bulk coal to merchants and 
others at the factory gate.  Including the cost of coal, and railage from the mines to a site in the PWV 
reasonably close to the end markets, a selling price of less than R250/t seemed achievable.  
 
With this background it is possible to look at a range of scenarios by which low-smoke fuel might be 
introduced and be competitive with coal. 

 

Reduction in the coal price 
If a low-smoke fuel industry were to be introduced, it would not be able to cope with the 

enormous seasonal variations in demand we have found, but would have to work year round.  It 

would thus have to have significant working capital to build up stocks for the winter months.   

Equally, the mines would benefit from having a constant demand.  They would not have to 

build up stocks.  The economic benefit they would enjoy is easily calculated. Consider a mine 

producing some 60 000 t/a.  If it were to meet the typical demand cycle, then it would have to 

build up a 14 000 t stockpile, valued at close to R1,3 million.  At present interest rates, the cost 

of holding that stock for up to 7 months would amount to about R80 000, or about R5,70/t.  

There would thus be grounds for arguing about a reduction of a similar magnitude in the base 

price, or about R6.50/t including VAT. 

There are also possibilities for negotiation with Transnet regarding rates for coal from the mines 

to plants conceptually situated in the PWV region.   The selling price of LSF is already based on 

railage at about R33/t. However, this is for low-volume, sporadic traffic.  It is understood that 

larger-volume, regular traffic industrial customers enjoy tariffs about 10% lower than this.  The 

low-smoke fuel industry would also offer Transnet similar logistics to other industrial users. 

Thus there may be opportunities for a further R3,50/t saving in the cost at which coal reaches 

the plants, or R10/t in total.  

Reductions in processing cost 
The technology for the production of low-smoke fuel is well advanced, but production 

experience is lacking.  The technology employed successfully by African Fine Carbon and 

evaluated by Eleftheriades incurred considerable costs in steam raising and power.  An 

alternative technology generates steam as part of the process, and has excess steam for export.  

It also generates significant quantities of fines for which a market must be sought.  Both 
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technologies generate some tarry products; Eleftheriades took a minor credit for these, while the 

alternative technology largely consumes them (and in doing so generates excess steam). 

We believe that there are considerable opportunities for optimizing the overall process.  First, 

the credit Eleftheriades took for tar, of R6/t, seems unduly low.  The closure of some of the 

Iscor coke ovens has led to a general shortage of tar in South Africa.  This will be exacerbated 

when the Sasolburg gasifiers are closed, which is expected in the near future.  Finally the 

increase in the oil price has led to an increase in the value of petroleum-derived pitch.  The 

upshot is a very considerable increase in the price of tar, to the order of R600/t, which is 

expected to persist for the foreseeable future.   

The process for producing low-smoke fuel involves reducing the volatile content from about 

25% by mass to about 10% by mass.  1 t coal fed produces 0,833 t low-smoke fuel and 0,17 t 

volatiles.  A 500 000 t/a low-smoke fuel plant has associated with it some 58 000 t low-smoke 

fines, so the plant would require would therefore require 670 000 t coal and produce 112 000 t/a 

volatiles. 

If we assume about half the volatiles are valuable tar that can be captured; that the rest are low 

value light products which are best used as fuel; and that the fines can be burned to make good 

the loss of heat otherwise supplied by the tar, then the plant could produce about 56 000 t/a of 

tar worth and contribute the equivalent of about R65,00 to the costs of producing a ton of LSF. 

Thus it is not impossible that the factory gate value of LSF could be as low as R175/t.   

Distribution to the consumer 
There is little point in considering delivering low-smoke fuel from the factory bagged.  Firstly, 

the bagging process is expensive.  If the commercial guidelines of the distributors are anything 

to go by, bagging must cost at least R150/t to be economic.  The handling of bags during 

distribution costs significantly more than bulk handling, and losses due to breakage are higher.  

We are thus forced to consider how best to distribute the fuel in bulk. 

The obvious answer is by rail.  The rolling stock that delivered coal to the processing plant 

should be used to deliver the product to a point reasonably close to the consumer.  The question 

is then whether there are storage and distribution facilities reasonably close to consumers and 

adequate to handle about 10 000t of low-smoke fuel annually. 

An in-depth examination of this question was outside the scope of our study, but a number of 

stations in Gauteng and Mpumalanga were examined, and they have the physical space to 

undertake such a task.  Of course, there was a time when the railways were used to handling 

bulk fuel for themselves, but the quantities involved were generally not as large as those 

foreseen for this project.  Moreover, the railways were selling to themselves, and did not have 

the problem of stock control.   

Lacking answers to these questions, it is obviously impossible to cost the use of rail, but 

certainly it should be investigated.  The two-way use of rolling stock is always to be preferred to 

one-way traffic, and the saving on transport costs may be sufficient to justify additional 

expenditure on handling local stock. Then it would be a relatively short, cheap haul by road to 

deliver to merchants. 

The alternative would be to operate the low-smoke fuel production facility as the stockholder 

and wholesaler, and to sell to hauliers much as mines presently do.  This brings into question the 

siting of low-smoke fuel production.  According to the 1996 census, coal was used for space 

heating by the number of households given in Table 1. 
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Table 1: Ranking of provinces by households using coal for heating 

Province Number of households 

 using coal 

Gauteng 257104 

Mpumalanga 133542 

Free State 124060 

North West 95072 

Kwa-Zulu Natal 62912 

Northern 36369 

Eastern Cape 14010 

Northern Cape 10106 

Western Cape 2458 

 

Clearly the focus of the demand is on Gauteng, with an ellipse of lesser demand around it 

encompassing the east strongly, the north and south less strongly, and the west less strongly 

still.  Indeed, about 83% of the demand is in the top four provinces. 

Such an analysis suggests that it would be difficult to service all these areas efficiently from a 

single plant located in, say, the East Rand.  Reaching the North West or Free State from there 

would be difficult. Instead it is probably necessary to consider two or three plants: 

1. The two-plant option would have one plant in Pretoria servicing parts of Mpumalanga, 

northern Gauteng and much of the North West, and the other in the south-eastern part of 

the PWV servicing the remainder of Mpumalanga, southern Gauteng, the Free State and 

the goldfields area of the North West. 

2. The three-plant option would have one in Pretoria as before, one in the south-western 

part of the PWV such as Vanderbijl Park servicing that area, the Free State and the 

goldfields are of the North West, and a third at the end of the East Rand, serving 

Mpumalanga and eastern Gauteng. 

Low-smoke fuel would be distributed from these plants by road, much as occurs at present, with 

the advantage that for the majority of hauliers, the travel distance would be significantly less.  

Consumers in Witbank and further east in Mpumalanga would be at a disadvantage to the 

present situation; those in Pretoria, Gauteng, the Free State and North West should be somewhat 

better off. 

For the purpose of comparison, we have chosen the three towns evaluated in the survey, and 

examined what the costs of low-smoke fuel delivered to merchants would be if the transport 

cost were the average of R0,37/t.km. The results are shown in Table 2.  As anticipated, low-

smoke fuel would cost only about R70/t more than coal delivered in Mamelodi; about R90/t 

more in Qalabotjha and R105/t more in eMbalenhle.  Moreover, between a quarter and a third of 

this price increase is a VAT effect.  There may be merit in discussing temporary VAT-free 

status for low-smoke fuel if it is introduced. 
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Table 2: Estimated cost of low-smoke fuel delivered to merchants 

 Mamelodi Qalabotjha eMbalenhle 

Source Pretoria PWV Pretoria 

Cost of feed, R/t 131.36 127.25 131.36 

Processing, R/t 122.75 122.75 122.75 

Tar, R/t -65 -65 -65 

Subtotal 189.11 185 189.11 

VAT 26.48 25.90 26.48 

Factory, R/t 215.59 210.90 215.59 

Distance, km 20 120 100 

Transport cost, R/t 7.40 44.40 37.00 

Merchant, R/t 223 255 253 

Average coal, R/t 153 162 148 

Maximum coal, R/t 171 197 177 

Average street price, R/t 617 400 322 

 

The critical point is, however, whether this price increase is fatal.  As we have seen, many 

merchants are able to contemplate with relative equanimity low-smoke fuel costing R5/bag 

more than coal, and that is the order of magnitude which, it seems, is likely. Moreover, many 

merchants are already paying significantly above the average price for coal, as shown in the 

penultimate row of the Table.   

More importantly, however, is the impact on the merchant’s margins.  As shown in the last row 

of the Table, the merchants of Mamelodi have such large margins that and extra R50-70 per ton 

delivered would hardly matter to them – indeed, if low-smoke fuel were to be introduced on a 

trial basis, Mamelodi would be a good place to start for that very reason! In contrast, the 

merchants of Qalabotjha would see about a 35% reduction in their margins, and those in 

eMbalenhle would have their margins halved, if low-smoke fuel were to be sold at the same 

price as coal. 

What this illustrates is that the opportunities for introducing low-smoke fuel vary considerably 

from place to place – there are places, such as Mamelodi, that are clearly of high potential.  

There are others, such as eMbalenhle, of very low potential.   

One thought that came through from a fair proportion of the questionnaires was that of a 

subsidy.  What our analysis illustrates is that, if any subsidy were to be introduced as an aid to 

the wider use of low-smoke fuel, it would need to amount to about R5/bag or R100/ton.  Thus 

the upper bound on the subsidy would be something less than R100 million per year, and if it 

were to be phased in over a few years, and then phased out, the long-term effect should be 

small.  In addition, there would be about a R25 million gain in State revenue from the increase 

in VAT, and this would be a sustainable, long-term gain. Thus, we would argue, a subsidy 

should be considered as part of the overall package of introducing low-smoke fuel. 

Meeting the consumer’s needs 
Low-smoke fuel will not succeed in replacing coal unless it meets consumer’s need.  First, of 

course, it must be of a satisfactory quality, which means, in this context, that it must light almost 

as easily as coal and burn with an equivalent heat output for as long as coal does, in the 

appliances employed in homes in South Africa.  The specification for low-smoke fuel originally 

developed by the CSIR was found to be fatally flawed during the macro-scale experiment. The 

specified size was too small.  This flaw was compounded when the fuels were tested in a stove 

with a chimney in better condition than the usual home stove.  The resulting better draft 

permitted the undersized fuel to burn satisfactorily.  In the field, with poorer chimneys and 

therefore a poorer draft, and/or with damaged grates so that the fire bed was deeper than that 

tested, again leading to a poor draft, the fire often went out. 
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There has therefore never been a demonstration of a satisfactory fuel prepared by coal 

devolatilization in South Africa.  Most of the essential parameters are known – it should light 

easily, it should stay alight, and it should give as much heat as coal.  All are confident that they 

know how to attain satisfactory performance – but it has yet to be demonstrated in practice.  So 

much work has been done that there is no doubt that coal devolatilization is the correct route to 

prepare a low-smoke fuel, but the results need proving in practice.  It is therefore essential that 

any programme to introduce low-smoke fuel address this problem. 

Size is also a quality that has not been discussed so far.  There is a demand for large nuts in 

quantities about one-tenth of that for small nuts.  The larger fuel is usually burned in an mbaula, 

in which the large size of the fuel permits the fire to propagate under what are essentially natural 

draft conditions.  Introduction of low-smoke fuel will need to take this particular demand into 

account. 

Finally it must be remembered that it will be necessary to back up the introduction of low-

smoke fuel by proper marketing.  In this connection there is a general appreciation that the use 

of coal is somehow unhealthy, and that low-smoke fuel will remove the health risk.  However, a 

marketing campaign built around a healthier environment would probably not succeed - the 

benefit “failing-to-fall-ill” is a very negative one and essentially unquantifiable.  If you cannot 

perceive the real benefit, then you are unlikely to give a product full support. 

Accordingly we have looked for such a benefit, one that is immediately measurable.  We 

believe the property of low-smoke fuel, to leave no difficult-to-remove stains when handled, has 

precisely the necessary immediacy.  The waxy components of coal, which are the very ones that 

give rise to smoke and which are removed during devolatilization, make anything which 

touches coal difficult to clean.  A marketing campaign for low-smoke fuel built around its 

inherent cleanliness should have a good chance of success.  

 

 


