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FOREWORD 
 

An extremely wide variety of options have manifested 

themselves in developing countries for providing thermal 

energy services to unserviced/underserviced communities. 

This chapter seeks to depth the variety of operator and 

transaction models that analyse in- exist for thermal energy 

service business in developing countries, supported by case 

studies of models in-use by successful companies today.  

Discussions over private-sector versus public-sector service 

delivery, as well as the huge potential for public-private 

partnerships, will also be discussed, in addition to 

comparative information on models and effectiveness for a 

wide variety of thermal technology options. 

 

            - Robert Aitken, 2017. 

 

 

 

 

 

                

 

 

 

 

 

 

 

 

 

 

 



 

STEPs Resource Guide 3 

 

Acronyms 
 

ABPP    African Biogas Partnership Programme  

DoE   Department of Energy  

HH   Households 

ICS   Improved Cookstoves 

LPG    Liquid Petroleum Gas 

MFI    Micro finance institutions  

PPP   Public Private Partnership  

SWH    Solar Water Heater   
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1.0 – Thermal Technology Options 

There are a number of thermal technology options, which we need to consider in the context of 

reviewing operator models and transaction types. Different technology options have different cost 

and supply implications which in turn will impact on the characteristics of the optimal business 

model and transaction methodologies.  There is a mix of primary and modern fuels that need to be 

considered in the initial list. These include;  

• Liquid Petroleum Gas (LPG);  LPG is a flammable mixture of hydrocarbon gases used in a 

range of appliances used for cooking and heating, off-grid refrigeration as well as 

(increasingly) for motor vehicles as well. While it is a versatile fuel, there are logistical, 

regulatory and financial challenges that have arguably prevented the LPG market from 

achieving the success it should have.   

  

• Kerosene (paraffin); Kerosene is a combustible hydrocarbon liquid which, while widely used 

to power jet engines in the aircraft industry, more importantly is also commonly used as a 

cooking and lighting fuel in developing countries across the world. Countries such as India 

and Nigeria, are heavily dependent on kerosene for cooking while many other countries rely 

on kerosene for lighting, amongst which include Tanzania, Senegal, Mali and Kenya.   

 

• Solar cookers; a solar cooker is a device which uses the energy of direct sunlight to heat 

food. They are fairly low-tech devices that use sunlight as a ‘fuel’. There are four common 

types of solar cookers; box cookers which trap the heat in boxes, parabolic cookers which 

concentrate the sun’s rays on a single pot, panel cookers where a set of reflecting panels are 

used to heat up a pot which is placed in a transparent and heat resistant plastic bag; and 

collector or indirect cookers which consist of two parts, collectors which are a heat transport 

medium (steam, oil, etc.) and the cooking component. There are very few (if any) robust 

commercial markets for these technologies.  

 

• Improved Cookstove (ICS); in response to the extensive use of biomass fuelled open fires 

(2.5 million people rely on biomass for cooking1), Improved Cookstoves were designed to 

reduce the amount of biomass consumed (mostly wood and charcoal) as well as reducing the 

amount of indoor air-pollution emitted during the cooking process. While the extensive use 

of biomass has been associated with a number of well documented environmental 

consequences, including widespread forest degradation and carbon emissions, a further key 

motivation was the reduction of indoor air-pollution emitted during the cooking process 

which is responsible for over 4 million deaths annually2. The increasing strategic importance 

associated with this technology is the establishment of and support given to the Global 

Alliance for Clean Cookstoves3.  

                                                           
1
 https://www.iea.org/publications/freepublications/publication/cooking.pdf  

2
 The World Health Organisation attributes over 4 million deaths to illnesses associated with indoor air 

pollution. See, for instance, http://www.who.int/mediacentre/factsheets/fs292/en/  
3
 http://cleancookstoves.org/  
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• Open biomass fireplace (3 stone); more an energy source than a technology, the fairly 

standard open fire place is used by billions of people around the world. Biomass in the form 

of wood and charcoal is the most common fuel source while dung and grasses are 

occasionally used. It represents the unimproved ‘status quo’ rather than a specific 

intervention. These techniques are very inefficient, emit significant amounts of carbon and 

result in significant indoor air-pollution.  

 

• Biogas; biogas refers to gasses produced through the breakdown of organic matter in the 

absence of oxygen. The gas can be produced from raw materials such as animal manure, 

energy crops, crop residues and even algal biomass. The most popular technique for 

generating biogas is the digester or tank within which bacteria convert organic waste into 

methane gas through anaerobic digestion. In developing countries biogas is primarily used 

for cooking and heating at the household level. There has seen considerable success in 

countries such as India, China and Nepal, while the African continent is emerging as a focus 

area particularly through the African Biogas Partnership Programme (ABPP)4 

 

• Solar water heaters (SWH); this technology is centred on heating water rather than cooking. 

The SWH uses energy from the sun to heat water through a solar thermal collector. There 

are a range of technologies. One can find close coupled and pump circulated systems, direct 

and indirect systems, passive and active as well as a range of different collectors, such as flat 

plate and evacuated tubes. Questions remain about the upfront costs and the priority of hot 

water within the domestic energy context.  

 

• Electricity; while this energy source is a suitable thermal energy option, one requires an 

electricity grid connection (a distributed electrical connection such as solar PV would be too 

inefficient for thermal applications) to utilise the energy source as such. Given the largely 

rural focus of this initiative and the fact that rural electrification is only in the region of 16% 

within Sub-Saharan Africa this is not a realistic option5.  

 

These then represent the broad suite of thermal energy options in off-grid rural areas. Obviously 

some will be more suitable than others and indeed, more desirable. The real challenge is to 

introduce modern energy services on a sustainable basis. All rural communities have access to some 

basic source of thermal energy, usually in the form of biomass - be that wood, charcoal or 

agricultural residues. These are solid or traditional fuels for which distribution and access are fairly 

established. Indeed, the issue with regard to traditional fuels is not so much a question of access as it 

is one of impact.  

 

 

                                                           
4
 For further information please see http://africabiogas.org/  

5
 http://www.worldenergyoutlook.org/resources/energydevelopment/energyaccessdatabase/  



 

STEPs Resource Guide 7 

 

There is a range of socio-economic6 and environmental7 (amongst other) impacts and implications 

associated with the use of solid fuels that yield very few developmental dividends. Improving access 

to modern energy services can reduce these burdens and promote positive developmental 

outcomes. The challenge is to do so in a sustainable way and the development of relevant operator 

models and customer transaction techniques is an important part of this process.  

1.1 Rationalising Choice 

 

A fairly broad range of thermal energy sources has been included in the discussion thus far. 

However, some of these fuels do not measure up to the overall requirements of modern thermal 

energy sources. There is a distinct character to the challenge that the overall STEPs initiative is trying 

to address; that it assists in establishing sustainable distribution options and markets for ‘modern’ 

energy services. As suggested, off-grid households across the developing world have access to 

thermal energy sources in the form of biomass (wood, charcoal, agricultural residue, etc.) as well as 

dung.  

These are solid or primary fuels which at best offer some sort of holding solution (with associated 

liabilities over time) instead of offering the developmental dividends associated with accessing 

modern energy sources. Such dividends should be interpreted in a broad sense, including a spectrum 

of socio-economic issues such as health, education, income, amongst others, as well as the 

productive value of the energy source. With these expectations, the table below rationalises the 

number of commercial thermal energy services which qualify as ‘modern’ and which form the basis 

of this continuing discussion.     

 

 

 

 

 

 

 

 

 

 

 

                                                           
6
 For instance, in-door air pollution associated with burning traditional fuels, the opportunity cost associated 

with fuel collection. 
7
 Deforestation prominent amongst these. 
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         Table 1.  Thermal Technology Options 

 

Thermal Energy 

Technology 

 

Commercial Use Developmental Issues Viable 

Option 

Three-stone fire Most households that use solid 

fuels for cooking, use open fires 

Unsafe, inefficient, polluting with serious 

health and environmental burden issues 

No 

Improved Cook 

Stove (biomass) 

Some commercial success 

(especially hospitality) 

Viable “step up” from open fire. Cleaner, 

safer, more efficient. Proven market demand 

Yes 

Biogas Some commercial success in e.g. 

Asia 

Can be used for clean, safe, efficient 

cooking. 

Yes 

Biofuels Some commercial success in 

South Africa, Nigeria 

Can be used for relatively clean, safe, 

efficient cooking  

Yes 

Kerosene Widely used as thermal fuel in 

developing world 

Major health and safety risks No 

LPG Relatively widely used as thermal 

fuel in developing world 

Cleaner burning, safer and less health 

impacts than kerosene. 

Yes 

Solar cookers Very limited use in developing 

world 

Cannot be used at night; will never be 

primary cooking solution 

No 

Solar Water 

Heaters 

Very limited use in developing 

world 

Does not address cooking energy needs No 

Electricity Widely used in developed world Expensive, access limited in developing 

world 

No 

 

           Source: All tables and figures from R. Aitken except otherwise stated. 

 

 

The four key modern energy sources include biogas, biofuels, LPG and biomass (associated with 

improved cookstoves). These represent the critical wins in terms of service versatility and associated 

developmental dividends. Of course, that does not disqualify the others which might in some 

instances offer some incremental advantage over current thermal energy practices. It is a question of 

priority rather than absolute elimination. 
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1.2 Characteristics of the Demand and Service Provided 

 

Demand 

The determination of a fuel’s benefits will be linked to an understanding of consumer demand and 

an assessment of whether or not that demand can be met by a particular fuel. There are essentially 

two categories of demand; consumptive and productive. Consumptive demand refers largely to end-

uses such as lighting, powering televisions, charging [personal] cellular phones, etc. These services 

consume energy without yielding any materials returns. Productive demand is those end-uses that 

‘render outcomes that can be measured in monetary terms’8. These are fairly brittle definitions but 

do nonetheless capture the productive differential that separates the two types of demand9.  

Consumptive  

• Principally used for cooking 

• Also used for refrigeration 

• Also used for heating water for washing  

• Limited space heating – more marked in colder climates 

• Currently fulfilled by biomass (wood, charcoal, etc.)  

Productive 

Some examples of productive applications   

• Refrigeration services or  

• More likely to be direct thermal than converted into mechanical/electrical 

o Although biogas does provide option – generator  

o LPG can also be used for internal combustion  

• Agriculture 

o Drying (coffee, tea, fruit…) 

o Essential oils distillation 

• Industry 

o Brick manufacturing 

o Bread baking 

o Beer brewing 

• Service 

o Restaurants  

o Bars 

                                                           
8
 This is a quite narrow definition of productive use which appeared in Ron White's paper presented at a GEF-

FAO Workshop on Productive Uses of Renewable Energy (2003: 33).  
9
 The lines do indeed get blurred, no more clearly than when small business are run within households and 

household lighting enables more productive activities.  
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1.3 Focusing on Operator Models and Transaction Types 
 

Delivering modern and sustainable thermal energy services in a tough consumer environment 

characterised by low and variable incomes, entrenched energy practices, inadequate infrastructure, 

lack of finance, etc. is an extremely challenging task.  Success or in this case business sustainability is 

going to require taking advantage of every business edge, technical innovation and opportunity 

afforded. Important amongst these considerations are operator models and customer transaction 

types.  

Operator models refer primarily to the way in which the entity delivering the energy service is set up 

in terms of its relationship with the public sector (which traditionally provided these kinds of 

services). How much transactional agility does the selected model afford? For instance, offering a 

sufficient blend between private sector efficiency and public sector accountability. Transaction types 

refer to the manner in which customers access the services, including levels of ownership, payment 

terms, payment methodologies, etc.  

Making the right choices in both cases will certainly contribute towards achieving business 

sustainability. Choices will be based on a number of issues including the cost structure of the thermal 

energy source in terms of upfront costs and recurring costs, the rate at which the fuel is consumed, 

the variable volumes of fuel availability, access to finance, etc. In addition to these fuel 

characteristics, other issues such as innovations (for instance, mobile banking) should also influence 

particularly the selection of transaction types.  

1.3.A  Operator Models 

Operator models refer primarily to the way in which the entity delivering the energy service is set up 

in terms of its relationship with the public sector. Energy provision – like other “basic” services - has 

traditionally fallen within the remit of the state; even with more recent attempts at liberalising or 

privatising public service provision, the state maintains at least some level of interest in energy 

provision – if only in a regulatory role. However, especially in countries with limited state resources 

and capacity – as is the case in many Sub-Saharan African countries – private sector involvement in 

energy service provision has been increasing substantially. This has primarily been the case in the 

off-grid electricity sector, where solar companies and mini-grid developers have seen a substantial 

increase in sales numbers on the back of declining component costs and technological innovation.  

However, private sector interest in thermal energy service delivery has been a longstanding feature 

in many African states – for example in the LPG and Improved Cook Stove sector. We are also seeing 

increased private sector activity in the biogas and biofuel sectors – although still at a limited scale.  In 

many cases, this private sector involvement happens with minimal public sector engagement; 

however, PPP’s have also been on the rise since, as the UN notes (2013: 3710): “Public private 

partnerships are one of the best mechanisms to supplement and overcome Government budgetary 

constraints for widening access to energy services.” (UN, 2013: 37) 

                                                           
10

 United Nations, 2013 Partnership for Universal Access to Modern Energy Services https://www.un-

ilibrary.org/natural-resources-water-and-energy/partnership-for-universal-access-to-modern-energy-services_0ef2bb54-en 
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In the following few pages, we will explore the different options available in terms of operator 

models – from public sector service delivery models through to private sector markets, and 

everything in between. We will look at how these models have been used in thermal energy service 

delivery in developing countries – where applicable – and attempt to draw out recommendations in 

terms of appropriate operator models for different fuels/technologies and contexts.  

The Table 2 below provides a breakdown of the prerequisites for creating a successful thermal 

energy service delivery model. The only issue that is the clear responsibility of the public sector is 

policy/regulation; for the rest, it is quite possible that these requirements could be met by both the 

private and public sector. It shows that for certain fuels – most notably LPG – it is essential that all of 

the enabling environment requirements be in place, which tends to indicate a stronger role for the 

public sector. For biomass, on the other hand, the enabling environment requirements are less 

prohibitive, indicating that private sector involvement should at least theoretically be easier to 

achieve. It also shows that the more sophisticated or “modern” the source of energy, the higher the 

barriers to entry (and required investments) – in turn indicating a greater enabling role for the public 

sector.  

 

Table 2. Energy Technology Enabling Environment Requirements  

 

  Biomass Biogas Biofuel LPG 

 

Infrastructure Good to have Good to have Essential Essential 

Policy/Regulations Important Important  Important Essential  

Knowledge & Skills Base Good to have Important Essential Essential 

Value Chain 

Development 

Good to have  Good to have Essential Essential 

Ability to Pay / Access to 

Financial Products 

Essential Essential Essential Essential 

 

 

Adapted from “Creating value for all: Doing business with the poor”, 2008, UNDP. 

 

1.3.B  Public Sector vs Private Sector vs PPPs 

The following section will provide an overview of public, private and public-private partnership 

model-based service delivery. For each of these models, we provide a description, an analysis of the 

advantages and disadvantages, as well as an example of where it has been used in thermal energy 

service delivery. A comparative analysis is used to interrogate the suitability of each to different 

thermal energy fuels/technologies and contexts.  

 

                           Irrelevant -> Good to have -> Important -> Essential 
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Public Sector Delivery  

Public sector energy service delivery refers to a setup where the entire energy service value chain – 

from production/generation to consumption - is controlled by the state; a good example would be a 

state-owned electricity utility that is responsible for generation, transmission, distribution and 

reticulation. The state is responsible for financing, building, operating and executing the entire value 

chain.  

The Indonesian Kerosene-to-LPG conversion programme is an example from the thermal energy 

access field, with the Indonesian government – through the state-owned petroleum company, 

Pertamina – providing kerosene-using households with LPG conversion packages (consisting of a 

filled 3 kg LPG cylinder and stove). LPG is also provided at a subsidised rate to households. By 2008, 

when the programme started, the Indonesian government was spending about USD 5 billion per year 

on kerosene subsidies – a huge burden on the state fiscus.    

 

Figure 1. Kerosene Subsidy and Volume in Indonesia – 2001-2013 

 

 

Source:  Pertamina, 2014
11

 

 

 

 

 

                                                           
11

 Pertamina, Annual Report 2014 https://www.resourcedata.org/dataset/rgi-pertamina-annual-report-2014 
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The Kerosene-to-LPG conversion programme has significantly changed the energy use profile of most 

Indonesian households, with more than 55 million households now using the cleaner-burning, safer 

and more efficient LPG as primary fuel. This has also saved the state up to USD 6.9 billion in kerosene 

subsidies. This is a significant achievement; however, to have been able to reach this point, 

substantial investment was needed in LPG storage facilities, vessels, filling stations and skid tanks – 

most of which required a great deal of government financing. In addition, the LPG subsidy has been 

essential to achieve these levels of success. It is doubtful that this scale of achievement would have 

been possible had the public sector not been the main actor involved.  

 

Figure 2. Increase in LPG Use due to Conversion Programme in Indonesia – 2001-2013 

 

 

 

 

 

 

 

 

 

 

 

 

Source:  Pertamina, 2014. 

 

As illustrated by the abovementioned case, there are several advantages with regards to public 

thermal energy service delivery:  

• These entities are (theoretically) typically able to deliver services to a wide swathe of users, 

including very poor consumers, since their primary financial source is public funding. Many 

users who might not normally have been serviced due to economic or financial reasons, 

might now be able to access these thermal energy services. However, with subsidies and 

other incentive mechanisms, the private sector can theoretically achieve the same – 

although this is not guaranteed.  
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• Linked to this is the fact that the absence of a clear profit motive and access to the state 

fiscus means that affordability of energy services should be enhanced – at least for the 

poorest sections of society.  

• They might also be able to reach scale in a relatively short amount of time, given that they 

have access to public funding and other state resources. This is for example one of the main 

features behind South Africa’s successful rapid electrification programme.  

 

However, there are of course also disadvantages to this operator model:  

- These entities can be notoriously inefficient – in many cases to such an extent that service 

delivery is severely undermined.  

- In many cases, the de facto result is a state-owned monopoly that overcharges customers for 

poor quality services.  

- Sustainability is a further issue – especially in cases where state resources are limited and 

access to them highly contested. Without a clear profit motive ensuring financial 

sustainability, these public entities can quite easily become the victim of political decision-

making, where resources are allocated on a whim to satisfy political objectives.  

 

Despite these reservations, there is evidence that state-led energy service delivery – especially in the 

LPG sector – has been successful in terms of addressing energy poverty at a significant scale. Both 

Brazil and Indonesia’s LPG programmes were led by state petroleum companies, with significant 

consumer subsidies. They were able to use the resources available to the state to convert the 

majority of households to LPG in a relatively short amount of time – a significant achievement 

requiring extensive resources. Senegal offers an African case where again, the government was key 

to a fairly swift and comprehensive shift to an LPG economy12.   

 

Private Sector Delivery 

This operator model refers to where the private sector is the only entity involved in delivering the 

energy service; public sector involvement (if any) is usually limited to setting and enforcing standards 

and regulation – but without any actual physical or financial involvement in the service delivery.  

BURN Manufacturing is an example of a private sector thermal energy service delivery initiative. The 

company has set up a USD 5.2 million improved charcoal stove manufacturing facility in Nairobi, 

Kenya, and is selling more than 8,000 stoves per month through 150 supermarkets, banks, and small 

stores distributed throughout the country. The stove is between 50% - 70% more efficient than a 

charcoal stove, has a 1-year warranty and has a payback period of about 11 weeks.  

 

 

                                                           
12

 See, for instance, http://www.ecotopia.com/news/article.asp?id=1455&ssectionid=1  
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Figure 3. A BURN Manufacturing Stove (Jikokoa) Next to a Traditional Charcoal Stove  

in a Kenyan Supermarket 

 

 

 

The company receives no active support from the public sector: no subsidies, no concessional 

finance. Stoves are sold for about US$40 per unit, and the company has sold more than 100,000 to 

date. It has established partnerships with micro-finance networks, Equity Bank and M-Kopa to 

provide the stoves on credit to its agents as well as consumers. 87 people are employed – most of 

who are women. BURN Manufacturing has sourced around US$7 million in debt, grants and equity 

finance.  

The advantages of private sector service delivery are:  

- The profit incentive and competition ensures greater efficiency when compared to the public 

sector. Competition among suppliers provides customers with choice in terms of 

products/services, transactional models etc. This competition and enhanced efficiency tends 

to drive down the costs of products and services – increasing affordability.  

- The profit and competition incentives tend to stimulate innovation on the part of service 

providers – not only in terms of technology development, but also transaction models, 

delivery mechanisms etc.  

 

Disadvantages of private sector-based thermal energy service delivery:  

- The profit motive can mean that the poorest consumers are never reached, since it is 

unlikely that they will be profitable customers. Even if somehow the financial case can be 

made for providing the poorest households with energy services, they will most probably still 

be the last section of the population to be served – after the “low-hanging fruit” (in this case 

more affluent consumers) have been plucked. It could therefore mean either a substantial 

waiting period or no service delivery at all.  

- Providing products and services to poor people – often in areas that are hard to reach – is 

not necessarily an attractive investment for the private sector, especially considering the 

risks and potentially low returns.  
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Public-Private Partnerships 

Public-private partnership refer to a “…broad assortment of different relationships among public and 

private organisations in the context of infrastructure (and service delivery) generally and energy 

technology specifically” (UN, 2013). The table below provides an overview of the wide variety of 

definitions used to describe PPP’s. The basic idea is to have public sector entities partner with 

entities outside of government to implement a project/deliver a service. It essentially tries to 

combine the strengths of both groups of actors – public and private – to enhance project/service 

delivery.  

 

Table 3. Varying Definitions of PPPs  

    

                                                                                      Source: UN, 2013. 

 

VidaGas in Mozambique is an example of relatively successful thermal energy service public-private 

partnership. VidaGas was established as a private company in 2002 by VillageReach, a US-based 

health NGO active in Northern Mozambique. Its establishment and operations was supported by the 

local organisation Fundacao para o Desenvolvimento da Comunidade (FDC). The company’s 

establishment was in reaction to the need for improved vaccination facilities in Northern 

Mozambique. While its main customer was the department of Health, the company has now grown 

considerably to a point where its supply to health centers makes up about 10% of its total sales.   
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The Mozambican government guarantees that it will buy LPG from the company for refrigeration and 

similar applications in public health facilities throughout the country; in turn, the company is able to 

leverage the infrastructure and capital investments to extend LPG access to the rest of the country’s 

population – especially in far-flung rural areas that would otherwise not have been reached by the 

fuel.  

 

Figure 5. VidaGas LPG Cylinders in Mozambique 

 

 

               Source: GiveWell, 2011. 

 

The public sector in Mozambique does not have the necessary skills, infrastructure or finances 

available to have set up this LPG industry on its own. The private sector, on the other hand, needed a 

guaranteed source of income to mitigate the risks involved with such large-scale expansion into the 

country’s rural areas. Through this partnership, thermal energy service delivery was expanded in a 

manner that leverages the strengths of both partners – leading to greater efficiency, improved 

access and overall enhanced sustainability.  
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Figure 6. Distribution Reach of VidaGas in Mozambique 

 

 

 

 

There are thus several advantages of using a PPP approach to thermal energy service delivery:  

- The advantages of both the public and private sector can be leveraged, at the same time 

mitigating the disadvantages of both models.  

- Public sector funding can be used to mitigate the risks of expanding energy access for the 

private sector; while the latter increases the efficiency of service delivery.  

- The private sector can leverage skills and expertise not available to the public sector to 

achieve public sector goals.  

- The public sector can ensure that the poorest sections of society, who would not necessarily 

have been reached by the private sector, are serviced through using smart, targeted 

subsidies.  

- Public sector infrastructure and facilities can be used by the private sector to reach public 

sector energy access goals while providing a return on investment.  
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However, this model also has several possible disadvantages: 

- A poorly designed system can lead to a situation where the private sector is very dependent 

on the public sector in the long-run, never reaching a point of commercial sustainability and 

being quite vulnerable to changes in the political situation.  

- If subsidies are not well targeted and smart, they can quite easily distort the market, create 

substantial barriers to entry and lead to an inefficient allocation of resources (in the end 

possibly costing the public sector more than if it had delivered the services itself).  

 

The Figure 7 below provides an overview of the different PPP delivery models (with public and 

private sector service delivery on the two extremities) – arranging them according to the degree of 

private sector responsibility/risk involved. What it illustrates is that there are a number of different 

PPP configurations available – depending on the extent of control and involvement that the public 

sector wants. 

 

 

Figure 7. Private Sector Responsibility Scale by Operator Model 

 

 

 

 

The Table 4 below provides a further breakdown of these models according to their risk to the 

private sector, typical contract duration, who is responsible for capital investment and who owns the 

property. Where applicable, an example of where this model has been used in the thermal energy 

service delivery sector is also mentioned.  

 

 

Public 
service 
delivery

Service/  
Procurem

ent

Managem
ent 

contract 

Lease 
contract

BOT
Concessi

on

Open 
market w 
Subsidy

Open 
market

 

Low High 
Extent of Private Sector 
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Table 4. PPP Operator Models  

 

Type Description Level of 

Risk to 

Private 

Sector 

Contract 

Duration 

(years) 

Capital 

Investme

nt 

Property 

Ownershi

p 

Example:  

Public service 

delivery 

The state provides 

the energy services 

to customers 

through state 

bodies 

N/A N/A Public Public Indonesian 

LPG model 

Service 

contract/ 

procurement 

Contracts out 

services that 

support the 

operation of the 

infrastructure/ 

procures services, 

products from 

private sector 

Low 1-3 Public Public Nepal biogas 

 

 

 

Management 

contract 

Contracts out all or 

part of operations 

management 

Low/ 

medium 

2-5 Public Public Mpfuneko 

biogas 

Lease contract Contracts out the 

management of 

specific 

renovations and 

operations 

Medium 10-15 Public Public None 

Build Operate 

Transfer (BOT) 

Contracts out the 

investment and 

operation of a 

specific component 

of the service or 

infrastructure 

High Varies Private Public/ 

Private 

None 

Concession Contracts out the 

financing, 

operation and 

execution of 

specific 

investments 

High 25-30 Private Public/ 

Private 

None 

Open market 

with subsidy 

Public sector 

provides subsidy 

payment to/ 

through private 

sector based on 

delivery/ outputs 

High Varies Private Private Xpress Gas 

Open market The private sector 

provides energy 

services without 

any state support 

High N/A Private Private CleanStar, 

NuRa 

 

             Adapted from United Nations, 2013: Partnership for Universal Access to Modern Energy Services. 
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What the table above as well as the tables below shows is that the use of PPP’s for thermal energy 

service delivery in Africa has been limited; in general, most initiatives are either purely private or 

public sector based. In some cases, this is due to the fact that some PPP operator models just do not 

easily lend themselves to the types of delivery models needed for enhanced thermal energy service 

delivery. However, given the constraints facing both sectors, there is considerable scope for 

increased cooperation between the public and private sectors to achieve enhanced thermal energy 

service delivery. 

 

 

Table 5. Likelihood of Operator Model Being Used by Technology, Based on Previous Examples 

Operator Model Biomass Biogas  LPG Biofuel 

Public service delivery Likely Likely Unlikely Unlikely 

Service contract/ 

procurement 

Likely Likely Likely Likely 

Management contract Unlikely Likely Likely Unlikely 

Lease contract Unlikely Likely  Likely Unlikely  

BOT Unlikely Likely  Unlikely Unlikely 

Concession Unlikely Likely  Likely  Unlikely 

Open Market with 

subsidy 

Likely  Likely  Likely  Likely 

Open market Likely Unlikely  Likely  Likely  
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      Table 6. Case Study Operator Models 

Company Operator Model Technology 

 

Burn Manufacturing Open market (with carbon subsidy) ICS (charcoal) 

Toyola Stoves Open market (with carbon subsidy) ICS (charcoal) 

ClimateCare Open market (with carbon subsidy) Biofuel 

Wana Energy Solutions Open Market LPG 

Biogas Support Program ?? Biogas 

Vida Gas Service contract/ procurement LPG 

Xpress Gas Open market (with subsidy?) LPG 

Nura Open market LPG 

Green Energy Biofuels Open market (with carbon subsidy) Biofuel 

Cleanstar Open market Biofuel 

Mpfuneko Public service delivery Biogas 

 

 

1.3.C  Closing: appropriate operator models for thermal energy service delivery 

The majority of case studies tend to indicate that there is clear preference for a private sector-led, 

open market type approach (sometimes with subsidies). However, international best practice in 

especially the LPG sector suggests that considerable public sector involvement is necessary to ensure 

widespread enhanced thermal energy access. This is of course also a function of the complexity and 

requirements of the energy service value chain. The type of risks inherent in developing a national 

LPG industry is very different from those facing a company providing improved biomass cookstoves; 

in turn, the support required by these two sectors are quite different as well.  

 

What is clear from all of these cases is that reaching the poorest/rural consumers requires at least 

some level of support to the private sector – if the public sector opts to not deliver these services 

itself. There is considerable scope for improved public sector support to achieve improved thermal 

energy access on the continent – irrespective of the energy technology/fuel chosen. For most of the 

technologies, upfront costs of the appliances are a substantial barrier – one that can quite easily be 

addressed by the public sector such as in the case of the Indonesian Kerosene-to-LPG programme. 

 In addition, subsidies (when well targeted and designed in a smart manner) have proven to be 

effective at increasing access to the poorest customers. Using state facilities as “anchor consumers”, 

such as in the case of VidaGas, can help service providers to extend their offer beyond what would 

be possible under a “business as usual” scenario. For biogas, state support is essential to improve the 

financial case of investing in a digester; this was seen in Nepal as in the Rwandan biogas programme 

as well.  

In the end, deciding on the appropriate operator model will depend on the type of energy 

technology/fuel used, the strengths and weaknesses of the public and private sectors respectively, 

the risks faced by both and the profile of intended beneficiaries.  
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1.4 Transaction Types 
 

As the private sector is increasingly seen as an important actor in access to thermal energy, greater 

focus must be placed on how businesses make financial transactions with their customers. 

Businesses must balance a range of considerations when structuring transactions, such as policy 

requirements, the nature of the fuel type, the customer’s cash flow realities, and their responsibility 

to return a profit to investors. New technology and policy innovations have increased the flexibility 

businesses have to balance these factors.  

1.4.A  Transaction categories 

Costs for any thermal energy solution are either upfront capital expenditures or ongoing for fuel. In 

general, the transaction categories outlined here are designed to address the affordability problem 

of upfront costs. Recurring costs (primarily fuel) will likely be handled on a “pay as you go” basis, 

with the customer paying for fuel as it is consumed. Figure 8 below outlines the four broad 

categories of transaction types: outright purchase, financed purchase, progressive purchase, and fee-

for-service. 

 Figure 8. Spectrum with Transaction Categories 

 

Outright purchase: the necessary equipment is paid in full at the outset by the customer. Though 

this model is simple and low risk for business, few households can afford the high upfront capital 

cost, limiting the market size. It often depends on subsidies from government or NGO sector. Makes 

most sense for technologies with relatively modest upfront costs, such as LPG or biofuels.  

Though outright purchase is very simple and easy to implement, it has limited market potential due 

to the high upfront cost borne by the customer. Recent financial innovations in the solar industry 

have led to a boom in companies offering products and services to low-income customers. Similar 

changes may be required to unlock the potential of thermal energy services as a market opportunity. 

Examples: Cleanstar in Mozambique until recently sold an unsubsidized biofuel cooking stove. Early 

efforts at economy-wide transitions to LPG (such as in Ghana or Indonesia) depended on state 

subsidies for upfront equipment purchases, though support has now expanded and/or shifted to 

extending credit. Nura, an electrical concession in South Africa, offers LPG to its customers and 

requires upfront purchase of the stove. However, it is able to offer affordable rates because it can 

utilize existing distribution infrastructure from its solar home system business. 
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Financed purchase: the equipment is sold on credit for a set time period with an explicit periodic 

payment, with the user typically making an upfront deposit. The customer owns the equipment but 

it can serve as collateral in cases of default. The financing comes either from an outside source, such 

as a bank or MFI, or directly from the energy business. The entity financing the equipment maintains 

a long-term relationship with the customer. MFI’s have typically financed either small purchases, or 

income producing capital expenditures (such as a mill, loom, etc). Despite a trend away from MFI 

financing in the solar industry (towards progressive purchase), upfront costs may be low enough for 

most thermal technologies that MFI’s are willing to provide financing. 

Examples: this is currently the most common way to engage with customers, especially for 

technologies with relatively higher upfront costs. Burn Manufacturing in Kenya provides credit 

through banks and MFI’s, while Toyola cookstoves in Ghana provides credit direct to customers. 

 

Progressive purchase / “pay as you go”: the equipment is provided on a hire-purchase basis by the 

company to the customer. At the end of the payment period, the customer can either own the 

equipment or upgrade. Payment intervals and amounts are flexible, though a pre-agreed amount 

must be paid by a given date. Practically speaking, fuel purchases can be used to subsidize the 

upfront costs of the equipment, provided there is reasonable certainty the customer will purchase 

fuel only through the vendor offering service. After a certain number of fuel purchases ownership 

would transfer to the customer. Similar to mobile phone operators offering subsidized handsets with 

contracts. 

Example: to date the term “pay as you go” is not widely used for thermal energy services. In practice 

it is very similar to credit offered in-house by the energy business. 

 

Fee-for-service: the customer makes a periodic payment for as long as service is desired, with 

ownership always resting with the business. Most likely requires an upfront, refundable deposit. This 

makes most sense for technologies with very high upfront costs and stationary equipment (i.e. 

biogas). 

Example: the Mpfuneko biogas project in South Africa is experimenting with the fee-for-service 

model. 
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Table 7.  Case Studies Classification According to Transaction Type, Technology and Subsidies 

 Transaction Type Technology Subsidies Country 

 

Burn 

Manufacturing 

Credit (banks, 

MFI’s) 

ICS (charcoal) Carbon funding Kenya 

Toyola Stoves Credit (internal) ICS (charcoal) Carbon funding Ghana 

ClimateCare 

Credit (MFI’s) Biofuel CapEx via DfID, 

interest free loans, 

carbon funding 

Kenya 

Wana Energy 

Solution 

Credit (internal) LPG None Uganda 

Biogas Support 

Program 

Credit Biogas Governments, 

carbon finance 

Nepal 

Vida Gas Purchase LPG None Mozambique 

Xpress Gas 
Purchase LPG Fuel subsidized by 

government 

Ghana 

Nura Purchase LPG None South Africa 

Green Energy 

Biofuels 

Purchase Biofuel Carbon funding Nigeria 

Cleanstar Purchase Biofuel None Mozambique 

Mpfuneko 
Fee for service (yet 

to be executed) 

Biogas Government South Africa 

 

 Sources: Thermal energy company profiles (selected).  

 

                   Box 1. Lessons from the Growth of Solar Home Systems 

 
 

 

Lessons from the growth of Solar Home Systems 

The last few years have seen explosive growth in the sales of solar home systems by 

private companies. Several important factors have aligned to drive growth – technology, 

policy, and the enabling environment. With the rapid drop in prices of PV and LED 

technology, SHSs can provide more total energy as well as use each unit of energy more 

efficiently for the same or lower cost. Innovative banking policy has allowed non-bank 

entities to offer credit-like services to customers, enabling the progressive purchase 

model. And lastly, the rise of third-party services such as MFIs and mobile money 

provides an ecosystem that lowers transaction costs and barriers to entry. 

How much of this translates to thermal energy remains to be seen. While thermal 

technologies are improving, at present it is not as rapid as in the solar industry (which 

benefits from knock-on effects of the massive consumer electronics and renewable 

energy industries). Banking policy, financing innovations, and mobile money should 

more directly benefit thermal energy services. 
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1.4.B  Considerations when selecting transaction type 
 

Risks and Opportunities: rural energy services have seen a transformation in the last several years 

(especially solar energy), due in large part to financial innovation. Newer financing models (such as 

micro-financing institutions, progressive purchase and fee-for-service) have created a vastly larger 

market by reducing upfront costs and shifting expenses over the life of a product. This change is a 

tremendous opportunity for new entrants to rapidly scale.  

However increased market potential comes at the cost of increased risk for service providers, which 

in general can be categorized as Technology Risk or Default Risk. The former is the risk of device 

failure before the expected end of life. In the outright sale case, this risk is borne by the customer, 

and in the case of financed purchase by the MFI or bank. But it is exactly because of this risk that 

many institutions are hesitant to finance unfamiliar energy products. In the cases offering greatest 

opportunity – progressive purchase and fee-for-service – the risk is borne by the service provider. 

Default risk is similarly higher with the new transaction options. Indeed, the very purpose of these 

options is to reach customers with little to no banking experience – they are by definition risky. 

There is little prior credit history, and because of the uniqueness of each market, rural customers can 

be hard to categorize and reference against other populations. 

 

Table 8.  Transaction Type Ranked According to Risk and Opportunity Levels 

Transaction Type Technology 

Risk 

Default 

Risk 

 

Opportunity Notes 

Outright sale Low Low Limited Confined to those who can afford a 

one off payment 

Financed purchase Low Medium Moderate Might be unsecured, limited to 

those that know, would be short 

payment 

Progressive purchase High High Significant Risk shifts to service provider - 

limited ability to means test 

customers 

Fee-for-service High High Significant As above 
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Market Entry: entering a new market requires building relationships with partners, such as 

manufacturers, service dealers, and sales outlets. New entrants may desire to keep a simple, lean 

business model while building their reputation and relationships. As their market presence and 

reputation improve, it becomes easier to establish financial and retail partnerships. More 

sophisticated transaction types can then be employed to expand the business’ customer base.  

 

           Box 2. Increasing Sophistication Case Studies 

 

 

Technology: the fuel type required for cooking is an important factor when considering transaction 

types, especially with regard to the cost structure (i.e. upfront costs vs. recurring costs). 

Technologies with high upfront costs but lower recurring costs lend themselves more towards 

financing, progressive purchase, and fee for service. Those with lower upfront costs but higher 

recurring costs are easier to purchase outright or provide small loans. 

 

Table 9. Cost Typology of Thermal Fuels 

Technology Capital Costs Fuel costs Deposits 

 

LPG Low / Moderate  

(stove, fittings) 

High Required (Tank) 

Biofuels Low / Moderate (stove) Moderate Usually none 

Biomass Moderate / High (ICS) Free (wood) / Low 

(charcoal or pellets) 

Usually none 

Biogas Very high (stove, 

digester) 

Free Required (digester) 

 

 

For example, many LPG suppliers require customers to purchase stoves and fittings outright, or 

provide small loans. Those supplying improved cook stoves are more likely to provide longer-term 

financing. 

Increasing sophistication – the case of Burn Manufacturing 

As its name suggests, Burn Manufacturing started as an ICS manufacturer in Nairobi. Sales were 

limited to full upfront purchases, and the company targeted middle-income consumers to 

position their ICS as an “aspirational” product. With their brand more recognizable and 

manufacturing costs reducing, they have moved towards offering third-party financing to 

increase affordability and expand their customer base. 
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Policy Environment: governments, NGO’s, and other external actors engage in a wide array of 

interventions to influence the market. Subsidies are often provided in the form of reduced capital 

expenditures or subsidized loans. The exact nature of the subsidy will influence the choice of 

outright purchasing, financing, or other options. For subsidies to be effective, it is critical that they be 

clear and easy to claim so that private companies face little overhead. As much as possible, they 

should also be technology agnostic, in that it focuses on the outcome (reduced indoor air pollution, 

lower deforestation, increased business development, etc.) rather than the means (i.e. choosing a 

technology).  

In many areas, policy has been shaped to favour one technology over another. For example, Nepal 

has an extensive biogas program, involving foreign governments, banks, and MFI’s. In Ghana and 

Indonesia, the government has intervened with capital and loan subsidies to transition their 

economies to LPG. These interventions influence the choice of technology, which in turn influences 

decisions on transaction type. 

Market Mobilization: acquiring and maintaining customers is a critical task of any business, and 

must be considered when selecting a transaction type. Financing, progressive purchase and fee for 

service engage the customer for a longer time period than an outright purchase and therefore 

reduce the overhead of seeking new customers. Fuel sales are another means of continuing 

engagement with the customer, and would be especially important when using outright purchase. 

However, the company must consider the risk that the customer will switch to a competitor for their 

fuel purchases. 

Banking Infrastructure:  mobile money is available in many markets, increasing the appeal of 

financing, progressive purchase and fee-for-service by reducing transaction costs. Mobile money has 

been a key enabler of the growth in solar home systems in East Africa. M-KOPA in particular has used 

its association with M-PESA to drive growth. There is likely a strong correlation between the 

availability of mobile banking in East Africa and the region’s leadership in the nascent SHS industry. 

The same benefits should largely apply to thermal energy services. 

Automated Access Control: this is very common in pre-paid SHS businesses to deny customers 

access to the service on non-payment. For technical reasons it is mostly impractical for thermal 

applications, though an automated shut-off valve might be possible for biogas digesters. Using 

automated access control would increase the appeal of progressive purchase and fee-for-service 

transactions. 

Service Diversification: the progressive purchase and fee-for-service models allow energy providers 

to build a long-term financial profile of their customers. The providers could then offer additional 

services to these customers at reduced risk. The existing product could even be used as collateral. M-

KOPA has applied this technique to its SHS customers, funding everything from school fees to 

appliances. 
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1.4.C  Transaction appropriateness by technology 

LPG: the stove and fittings are a low upfront cost as compared to other technologies. Many 

companies provide a very simple single burner that screws directly into the tank. Due to the low 

upfront cost, LPG is mostly likely of the considered technologies to be offered as an outright 

purchase. Financing or progressive purchase options increase affordability. However, recurring fuel 

costs are typically the highest, making it an option mostly for higher income customers. 

Biofuels: the stove costs about the same or slightly more than an LPG stove. It is possible to offer a 

biofuel option for outright purchase, though financing and/or pre-paid is more important for biofuels 

than for LPG. Fuel costs are typically middle range, though in the past acquiring a reliable supply has 

been a challenge. 

Biomass: typically an improved cook stove costs more than either biofuel or LPG stoves, making 

financing and/or pre-paid options more important than for biofuels or LPG. With financing or 

progressive purchase, this option may be the most attractive to the lowest income customers 

because of its low fuel cost (especially if using wood). Reliable fuel supply is a challenge for pellet 

stoves. 

Biogas: digesters have an enormous upfront cost, and to date there is no evidence of biogas being 

offered by private companies without large subsidies.  However, because the digester is large and 

stationary, there is little risk of losing the asset when financing, using progressive purchase, or fee for 

service. With automated access control, a digester might be seen as analogous to a pre-paid solar 

home system. However, unlike an SHS it cannot be easily repossessed for non-payment. 

 

Table 10. Likelihood of Transaction Model Type by Thermal Fuel 

Technology Outright 

Purchase 

Financed Progressive 

Purchase 

Fee-for-Service 

LPG More likely More likely Less likely Unlikely 

Biofuels More likely More likely More likely Unlikely 

Biomass Less likely More likely More likely Unlikely 

Biogas Unlikely Appropriate with 

subsidy 

Appropriate with 

subsidy 

Appropriate with 

subsidy 

 

1.4.D  Closing. Selecting a customer transaction type is critical for success 

Table 11 on the following page summarizes the considerations when selecting a customer 

transaction type. As has been noted, recent policy and technology innovations allow a potential 

thermal energy provider many options when conducting transactions with customers. While 

traditional outright purchases are low-risk, the market potential is low. Newer options such as direct 

financing, progressive purchase and fee-for-service are higher risk but open up a large market of 

previously unserved customers. Regardless of the fuel type, most emerging service providers are 

offering their customers with financing options to enhance the affordability of the cooking device 

and maintain an ongoing relationship. 
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                                               Table 11. Summary Table – Transaction Types and Characteristics 

 

 

Features Ownership Market 

Mobilization 

Advantages Drawbacks Likely 

Technologies 
Outright 

purchase 

Customer purchases 

the stove and 

accessories upfront 

with their own cash 

Customer Fuel purchases are 

only means of 

ongoing engagement, 

so company must 

spend more time 

acquiring customers 

Simple, low risk Limited market size 

 

Less ongoing 

relationship with 

the customer 

LPG 

Biofuels Biomass 

Financed 

(internal) 

The company extends 

credit to the 

customer to cover 

upfront costs 

Customer, but 

company has 

right to 

repossess on 

non-payment 

Longer-term 

engagement with 

customer 

Increases 

affordability 

 

Longer-term 

engagement 

with customer 

Increases logistical 

and regulatory 

complexity 

LPG 

Biofuels Biomass 

Financed 

(external) 

Same as above, but 

credit is extended 

through an external 

entity (such as a bank 

or MFI) 

Customer, but 

financer has 

right to 

repossess on 

non-payment 

Because the financer 

(and not the energy 

company) retains the 

long term customer 

relationship, more 

work must be done to 

acquire new 

customers 

Increases 

affordability 

 

Lower 

complexity than 

internal 

financing 

Less long-term 

engagement with 

customer 

LPG 

Biofuels Biomass 

Biogas 

Progressive 

Purchase 

Similar to internal 

financing, but 

customer must make 

an explicit number of 

fuel purchases from 

the company before 

ownership 

Company until 

pre-agreed 

number of fuel 

purchases 

Similar to internal 

financing 

Increases 

affordability 

 

Longer-term 

engagement 

with customer 

Increases logistical 

and regulatory 

complexity 

 

Customer locked 

into purchasing fuel 

from only one 

supplier 

LPG 

Biofuels biomass 

Biogas 

Fee-for- 

Service 

The company retains 

ownership in 

perpetuity and 

charges the customer 

a regular fee for use 

Company Longest-term 

engagement with 

customer 

Spreads out 

capital costs over 

long period of 

time 

No ownership for 

customer; Inability 

to repossess in 

event of non-

payment for biogas 

Biogas 
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1.5 Concluding Recommendations 
 

This section has provided an overview of the various Operator Models and Transaction Types available 

and currently being used in the thermal energy access sector. This suite of options is meant to inform 

the choices of both policy makers and entrepreneurs who are looking to expand thermal energy access. 

From the above analysis, a few key points emerge:  

Affordability, scale and reach: to achieve thermal energy access at scale, and ensure adequate reach 

into the market (e.g. including the poorest of the poor), it is necessary to increase the affordability and 

decrease the conversion risk for end-users. Thermal energy appliances are typically expensive compared 

to their more traditional alternatives even though the fuel may represent a significant saving to 

households. This can be done through the provision of consumer finance/credit and/or government 

subsidies/conversion packages; including the cost of the appliance in fuel costs is another way of 

spreading the initial appliance/product cost over time, thereby making it easier for users to “make the 

switch”. It is clear from prior experience that some form of consumer purchasing assistance is needed 

for success in this sector – unsubsidized, outright purchases will not scale. 

Reducing risk: the risk appetite of the product/service provider plays an important role in determining 

the transaction type employed. As mentioned before, the outright purchase transaction model 

represents very little risk for the provider, but it also faces significant scalability and reach limitations. 

Providing thermal energy services to the poor/underserved is in itself already a risky undertaking; 

government can support the acceleration of this market development through providing incentives and 

risk-mitigating measures that will ensure that the right players are attracted.  

Private-led, public supported: based on the evidence, most successful programs will feature a well-

coordinated partnership between government and the private sector. The government will create the 

enabling environment through policy (e.g. developing LPG supply chains, mobile money policies, etc) 

and well-targeted subsidies, while the private sector will bring capital, expertise and entrepreneurial 

innovation. 

Public sector support is (somewhat) fuel dependent: from the case studies, it is clear that certain fuel 

types require different levels of government support. For example, it seems that ICS is best served 

through a private-sector led initiative, with government support primarily focused on reaching the 

poorest sections of the market and ensuring a relatively low-risk operating environment for the 

company. In the biogas sector, a strong government-led program appears to be essential for a healthy 

market, with the private sector playing an important but almost secondary role. The LPG sector has seen 

almost every type and degree of PPP being employed, ranging from the private sector merely providing 

last-mile distribution services (e.g. Brazil) to private-sector led initiatives where government only sets 

the regulatory environment (e.g. South Africa).  
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                                            Table 12: Summary Table – Case Studies with Operator Model and Transaction Types 

Case Study/Location Product/Service Operator Model Customer Transaction Types Sales to Date 

Burn Manufacturing,  

Kenya 

Improved cook stove – 

‘jikokoas’ 

Description;  

Own local manufacturing 

Product is bought through retail 

partners 

Piggy back on existing retail 

infrastructure 

Quality branding is part – product is 

aspirational  

Determination: private sector 

 

Description;  

Product is bought 

No subsidies 

Finance options emerging 

Customers already use charcoal (no fuel 

switch required) 

Determination; full purchase/ownership 

Total: 500,000+ 

 

2018 sales: 15,000 

stoves per month  

 

Toyola stoves, Ghana Improved cookstove Description; 

Outsource manufacture 

Insource assembly  

Use agent & retail infrastructure  

Operator model: private sector 

Description;  

Bought direct by consumers 

through agents & retailers 

Limited finance available 

Determination; full purchase/ownership 

(short-term finance) 

 

Total: 300,000+ 

Annual – 100,000 

Biogas, Nepal HHs level biogas 

digesters 

Description; 

Strong public sector involvement 

(subsidy, policy & regulation) but actual 

services offered by competitive pvt 

sector.  

Determination; commercial elements 

but strong public sector 

 

Description;  

Significant government subsidy involved, 

carbon subsidy also but HH contribute 

15-20%;  

Level of Finance available to HHs 

Determination; full ownership (heavily 

subsidised) 

300,000+ 

African Biogas 

Partnership, Ethiopia 

HH level biogas digesters  Description; 

Strong public sector involvement but 

with a focus on developing a 

commercial sector. Encouraging 

competition, strong regulation, etc.  

Determination; commercial elements 

but strong public sector 

Description  

It is commercial but with significant 

subsidy. Also MFI available for customers 

Determination; full ownership (heavily 

subsidized) 

About 10,000 in 

Ethiopia  
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Mpfuneko biogas, 

Limpopo (South Africa) 

Household level biogas 

digester 

Description; 

Only a tentative one – but based on 

households contributing R120/month 

for free maintenance (including adding 

water & dung) 

Determination; in full swing would be 

PPP.  

 

Description; It is a pilot project – HH 

‘selected’ on basis of having access to 

water and Dung (not commercial) 

Determination; full ownership 

(completely subsidized) 

55 units (not sold 

though) 

CleanStar, Mozambique  Ethanol gel and 

compatible cookstoves 

Description; 

Commercial – whole value chain created 

in Moz. Had international investors 

(venture) 

Determination; private sector 

Description;  

Bought from company owned stores 

and/or agents. Marketing done door-to-

door 

Determination; full purchase/ownership 

recurring fuel costs 

 

33,000 

ClimateCare ethanol, 

Kenya 

Ethanol stoves and gel Description; 

Revolving fund @ 0% interest. Carbon 

credits are sold and funds restore 

revolving fund.  

Determination; private sector with 

support  

 

Description;  

In groups –accessing finance from 

revolving fund (co-op groups) 

Determination; full purchase/ownership 

recurring fuel costs (loan assisted)  

1,300 

Vidagas, Mozambique  LPG gas and a range of 

appliances 

Description; 

Commercial – buy in LPG from SA. Have 

three refilling stations and product 

distributed through participating 

retailers  

Determination; private sector 

 

Description;  

Through network of partner retailers 

Determination; full purchase/ownership 

recurring fuel costs 

500 tons/year 

Xpress Gas, Ghana LPG for cooking and 

vehicles 

Description; 

Import/purchase fuel wholesale and 

then refills smaller bottles which are 

sold through service stations. Focus is on 

more remote areas. 

Determination; private sector 

 

Description;  

Customers access fuel at service stations 

Determination; full purchase/ownership 

recurring fuel costs 

800 tons/month or 

close to 10,000 

tons/annum  
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Appendix 1: Practical Case Studies – Business 

model for NuRa’s LPG Activities 
 

Introduction 
This document seeks to outline the business plan of NuRa, an energy company implemented in 

Kwazulu Natal, South Africa in its narrative. In so doing, the following shall be brought to the fore: 

• A description of the NuRa LPG business; detailing its origins or conception, its footprint, 

manner of operation and sustenance. 

• The uses of LPG in NuRa’s area of operation shall be outlined to give an idea of the needs of 

the various types of end users that the NuRa LPG business satisfies or seeks to. 

• The logistics of getting LPG to NuRa and from NuRa to the end user. 

• A characterisation of the market; its current size, its potential and how affordability impacts 

on the quantum of these two elements. 

• The sensitivity of the LPG market to price, seasons, retail locality and end user paydays. 

• The policy and regulatory framework of LPG. 

• The opportunities and constraints within the LPG industry.   

 

 

NuRa LPG Business Description 

Origins/Description 

NuRa’s LPG business was conceived from the energy poverty prevalent in its concession area. NuRa 

sought to augment its SHS provisioning by also providing a thermal complement to the SHS, through 

LPG. With NuRa’s vision to become an integrated rural energy utility, it found a suitable partner in 

Totalgaz, an LPG provider that had no footprint in the area. Furthermore, LPG was not extensively 

available in the area. This circumstance proved to be the fertile ground upon which the relationship 

between NuRa and Totalgaz could prosper.  Because NuRa sought to complement the thermal 

inadequacy of the solar home systems it provided, it was intent to retail LPG at nominal profit 

margins. 

 

Footprint 

NuRa footprint at the moment covers the Umkhanyakude Municipal District (DC27). The KwaZulu-

Natal map below shows the extent of DC27, which covers an area of approximately 13,855 km2, 

habited by approximately 625,846 people or 128,195 households.  

 

 

 



 

 
35 

 

 

 

NuRa operates nine energy stores from which it principally retails in LPG. These energy stores are 

located in the towns of Hlabisa, Hluhluwe, Ingwavuma, Jozini, Manguzi, Mbazwana, Mkuze, 

Mtubatuba and Sikhemelele. NuRa also retails LPG remotely at social grants’ pay-points. The map 

below shows the loci of the above-mentioned energy stores. 

 

 

            Figure 9. Location of NuRa Energy Stores 
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Manner of Operation 

NuRa has a supply agreement with its LPG supplier (Totalgaz) which is spans a 5-year period, 

renewable for the same period. The supply agreement has the following non-confidential 

imperatives; 

• Totalgaz has sole right to supply NuRa with LPG whilst the agreement subsists. 

• Totalgaz supplies NuRa in its entirety with LPG in cylinders holding LPG of the following masses; 

5 kg, 9 kg, 19 kg, 48 kg. NuRa pays a deposit for each cylinder at R250.00, and the cost of supply 

is subject to adjustment on a monthly basis, generally when the regulated fuel (petrol, diesel, 

paraffin, LPG) pricing is announced by the Department of Energy. 

• Totalgaz provides the steel cages in which the LPG is stored. 

• Totalgaz provides the electric pump through which NuRa decants 48 kg double valve cylinders 

into customers’ cylinders, holding the following LPG masses; 1.4 kg, 1.7 kg, 3 kg, 4.5 kg. 

• Totalgaz supplies LPG to NuRa on 30-days credit. 

• Totalgaz uses its own transport to ferry the LPG to the NuRa energy stores, on a weekly basis. 

 

NuRa passes the cylinder deposit onto the purchasing customer, unless the customer has an empty 

cylinder with which to exchange and retails the LPG to the public at mark-ups shown on the table 

below. 

              Table 13. NuRa’s Markup on LPG Cylinders 

Cylinder Mark-up (%)

Re-filling per kg 22.48

5 kg 16.52

9 kg 18.43

19 kg 13.24

48 kg 11.72   

 

 

Sustainability  

NuRa sustains its LPG business by maintaining a percentage ratio of LPG Revenue over All LPG 

Associated Costs of at least 105% across the company. Alternatively, the net profit of the LPG 

business is pitched minimally at 5%, overall. 
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LPG Uses 
LPG Use can be differentiated two-fold; one element is consumptive and the other is productive. 

Consumptive 

LPG is generally used for cooking, lighting, space heating and refrigeration. Refrigeration is in off-grid 

areas, whilst cooking is both in off-grid areas and grid-areas. In the grid areas, the distinction is 

predominantly from those users who see value in the calorific content of LPG stoves and the 

exorbitant cost of cooking with electricity.  Lighting and space heating are almost insignificant in 

their use, using LPG for lighting currently competes unfavourably with candles and paraffin for 

lighting, besides electricity. LPG space heating competes unfavourably with wood and tends to be 

the preserve of the hospitality industry (restaurants, lodges, etc.) 

Productive 

In productive use, LPG features prominently in cooking and refrigeration. Again cooking is used in 

the hospitality industry as well as those food vendors that cook off the road/street. When used for 

refrigeration, it is by small grocery shops is off-grid areas in remote rural areas to retail drinks and 

frozen foodstuffs.   

The split between consumptive and productive use of LPG is approximately 90:10. This ratio is based 

on the volume of single valve 48 kg cylinders sold, and multiple cylinders (>3) sold to a single buyer. 

There are customers that buy LPG with the intention to re-sell in remote areas. 

Logistics 

LPG is sourced by Totalgaz from the refineries in Durban (Engen and SAPREF) and transported by 

road to their depot in Empangeni. When these refineries have shut down for maintenance, they 

source LPG from Sasol in Secunda. It is then transported from the Empangeni depot to the various 

NuRa energy stores weekly, over a period of 3 days (Tuesday to Thursday), with NuRa having placed 

their order on Monday. Upon delivery of ordered LPG full cylinders, the delivery truck will then take 

the empty cylinders that NuRa received from customers. Totalgaz will refill its cylinders and 

distribute them to its retailers and send those of its competitors back to them. 

NuRa generally runs its LPG business purely on a walk-in basis. On social grants paydays, NuRa does 

use its truck to transport the LPG to the pay-points. This is normally the 5 kg cylinders, whose design 

allows for them to be stacked. 

The retail of LPG is either for prefilled cylinders, whereby NuRa sells the LPG mass and the deposit of 

the cylinder. If the customer has an empty cylinder, the filled cylinder deposit is offset with that of 

the empty. Otherwise, NuRa does fill ‘CADAC’ cylinders of customers using an electric pump to 

decant the 48 kg double valve cylinders. 

NuRa’s LPG customers generally are from the around the towns where its energy stores are located 

and can carry their pre-filled and or filled cylinders home. Those from further afield than the towns’ 

proximities may use their own vehicles and public transport. The Municipal buses allow LPG 

cylinders to be ferried at no extra cost but mini-bus taxis tend to charge the fare of another 

passenger for a customer to take their cylinder home. 
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Market 

Size 

NuRa currently turns over 30 tonnes of LPG per month on an annual average. NuRa experiences 

approximately 12,000 unique LPG sales transactions per month, this indicates that the bulk of the 

customers come to NuRa to re-fill small cylinders. That said, 60% of LPG revenue accrues from LPG 

cylinders sales and the balance from re-filling ‘CADAC’ cylinders. NuRa’s market share is 

approximately 30%. 

Potential 

The potential for LPG use is significant. On the assumption that LPG is arguably the best fuel with 

which to cook in non-electrified areas, it can be said that LPG can grow by roughly twenty-fold. This 

is premised on the fact that 80% of non-electrified households in Umkhanyakude use wood, other 

biomass and paraffin for cooking and only 4% use LPG.  

Affordability 

It is generally argued by most households that LPG is deemed to be expensive by the average 

households of DC27. It does not quite compete with biomass options. It has to however be accepted 

that if wood collection were to be ‘costed’ for opportunity and heating inefficiency whilst paraffin 

for relative inefficiency for example, LPG would be more competitive in its cost to the end-user. 

 

Market Sensitivities 
The LPG market in NuRa’s region is characterised by price, seasonal, retail locality and paydays’ 

sensitivities. 

Price  

LPG is price regulated by the Department of Energy (DoE) for distributors and retailers. That said, 

LPG pricing is sensitive to: 

• Commodity pricing of crude oil, which is at its lowest in years. In South Africa’s case, this is 

compromised by the weakness in the Rand, so the end user has not benefited to the same 

extent as the decline in crude oil pricing. By the very nature of commodity pricing, foreign 

exchange sensitivities are also implied. 

• Refinery gate pricing is the price that LPG suppliers source LPG from refineries. Whereas, LPG 

has for a long time being treated as a refinery by-product of nuisance value, this has changed 

and refineries have found value in co-generation and as a commercial undertaking for LPG, 

having the effect of hiking the gate price over the years. There is a school of thought that price 

regulation should actually happen at this juncture in the LPG supply chain, which would have the 

effect of dampening the supply cost charged across the myriad of LPG suppliers. 

• Transportation of LPG takes place through trucks from the refineries to the depot and from the 

depot to the distributors and retailers. The pricing of LPG is therefore susceptible to price 

fluctuations emanating from petroleum product pricing fluctuations, other than LPG. 
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Seasonality 

LPG demand generally exhibits seasonality of summer and winter, Easter holidays, school holidays 

and the festive season. 

To crudely refer to two seasons of the year being winter and summer. It is has been observed at 

NuRa that winter seasons have an LPG demand of approximately 30% greater than that of summer 

seasons. 

Easter and school holidays have a demand of approximately 13% of the annual monthly average. 

December (festive season) has a demand of approximately double that of the annualised monthly 

average. 

Retail Locality 

The location of LPG retail impacts on demand where the energy store is in a town that either densely 

populated closer to the town or the town itself is generally remote from other towns and thus LPG 

users are limited in the choice of where to procure LPG.  

Paydays 

Demand for LPG peaks when there are individuals are getting paid either their salaries or their 

welfare grants. Normally, LPG demand peaks 1st half of the month due to welfare grants being paid, 

15th and 20th of the month when teachers and state employees get paid and month end when non-

state employees get paid. 

Policy and Regulation 

DoE regulates the maximum retail price of LPG. There is a strong argument that price regulation 

ought to take place in the refinery gate price, which would have the effect of levelling the price to 

consumers as market forces would dictate the pricing by LPG suppliers and refineries would not have 

the absolute autonomy to set their gate price. 

Other areas of regulation are predominantly by the industry itself, mainly relating to safety; in 

transport, storage and filling of cylinders. It is deemed essential that these be maintained, however, 

the monitoring has to improve so as to limit those who maintain a competitive advantage through 

non-compliance. 
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Opportunities and Constraints  

 

  Table 14. Opportunities and Constraints of NuRa’s LPG Business 

Opportunities Constraints 

 

Increase proliferation of bulk storage to increase 

accessibility, uptake and reduce costs. 

 

LPG is not easily accessible to remote rural areas. 

Have import facilities to mitigate dependence on local 

production. At the moment, LPG demand exceeds 

supply.  

 

Weak currency. 

Increase LPG education to increase uptake and 

reduce fears of it being a safety risk. 

 

LPG suppliers’ protectionism. 

Rising electricity costs and electricity black-outs. Small market size to justify investment into the bulk 

storage and importation infrastructure. 

 

Develop a reasonable and easy way to cost 

opportunity foregone by wood collection. Associated 

health costs. Making other fuels cost-reflective would 

make LPG seem not as expensive. 

 

 

Potential for LPG penetration as a cooking means is 

20-fold, compared to current use. 

 

 

Price regulate at the refinery gate. 

 

 

 

 

Conclusion  
LPG’s heat content, being a refinery by-product, its portability and somewhat primal nature in the 

manner it is ignited and combusts; LPG has the attributes to be the fuel for the masses when used 

for thermal purposes. 
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Questions and Answers  
 

Which operator models are most appropriate for which thermal energy services? 

A wide variety of operator models have been used in a number of different global country contexts 

in order to offer thermal energy services. An operator model broadly refers to how the market actor 

involved in providing the thermal energy service relates to the state: for example, if the service 

provider is a state-owned organisation such as a national electricity company, or a private company 

operating in the market.  

As is traditional with basic services such as energy, the public sector has taken the main role in 

providing thermal energy services in a number of cases globally. Public sector service provision has 

some advantages, mostly notably the relative ease with which scale can be achieved with 

operations. Access to public-sector consumer networks such as electricity consumer databases or 

census data allows public organisations the ability to access much larger swathes of a market than 

private companies. In addition, the absence of a profit motive, and access to state financial support 

allows private companies to be more income-blind in terms of targeting consumers for energy 

services, and ensuring the affordability of equipment and products for these services. An example of 

this is the Indonesian kerosene-LPG conversion megaproject detailed above, where the government 

provided access to susbidised conversion kits for LPG to huge proportions of the rural and urban 

population, in an effort to reduce kerosene consumption. 

However, private sector service delivery, for example as in the case of BURN Manufacturing in Kenya 

described above, can be extremely effective at providing thermal energy services. BURN 

Manufacturing have achieved significant scale with their operations, selling 750-800 stoves per 

month at a price point affordable to a majority of consumers in the country, both rural and urban. 

Private sector provision has several benefits over the public service model, including agility in 

operations to respond to changing market conditions. Profit motives tend to spur innovation in 

products and services also, however these same motives often mean that providing services to more 

affluent consumers is a more attractive business proposition, which can leave poorer consumers 

unserviced. 

Public-private partnerships are a natural next step in service provision, allowing the private sector 

access to the scalability that comes with public support, as well as allowing the public sector to 

achieve policy goals relating to energy services in a more efficient manner. The public sector can 

ensure that the poorest sections of society are included in programs through careful targeting of 

subsidies, as well as allowing private sector organisations access to these markets on a sustainable 

business basis. In addition, the effect of access to public funding for private sector companies allows 

a certain degree of risk mitigation, allowing these companies to expand further and faster than 

would ordinarily be deemed reasonable.  
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VidaGas in Mozambique, as described above, is a useful case of public-private partnerships for 

energy service provision, allowing the company to grow LPG concessions in a number of locations 

around the country through access to public support, in the form of subsidies as well as guaranteed 

purchasing contracts. However, these partnerships need to be carefully designed: over-reliance on 

the public funding component of operations can leave businesses vulnerable when this support is 

removed, and can lead to distorted markets for energy services in the long-term. 

 

Which transaction models are most appropriate for which thermal energy 

services? 

Transaction models cover the ways in which organisations, be they public or private in nature, 

interact with consumers in the provision of thermal energy services. This can include models such as 

direct purchasing, leasing, long-term financing, microfinance, and fee-for-service models. Broadly 

these also define the level of ownership that the consumer has over the energy service equipment 

or technology, with direct purchasing offering sole ownership to the consumer, and progressive 

purchasing models such as microfinance, or fee-for-service models having equipment ownership 

retained by the organisation providing the service. 

 

Some thermal energy service modes have tended to perform better using some transaction models 

than others. For example, BURN Manufacturing in Kenya have succeeded in offering clean 

cookstoves to a large number of consumers through a combination of direct purchasing and dealer 

credit, allowing consumers who could not otherwise afford a stove outright to progressively 

purchase one, however the Kenyan solar home systems market has succeeded almost exclusively 

through micro-finance, enabling poorer consumers to access energy services on terms they can 

afford. Other thermal energy services, such as biogas digesters, have a good basis to use a subsidised 

fee-for-service model in order to mitigate the high upfront costs of the technology, and ensure 

regular maintenance for the digester to perform optimally through regular fee payments. Table 10 

above summarises the main transaction model types and their relevance to thermal energy services, 

with LPG being most relevant for direct purchasing, particularly fuel purchases, and biogas/solar 

water heating systems more relevant for progressive purchasing models. 
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What public sector support could be offered to develop thermal energy service 

markets? 

Regardless of whether the public sector is a direct operator in the thermal energy services market in 

the country, the sector has an important role to play in offering support to the development of 

thermal energy service markets. Stability in terms of regulation and policy support for thermal 

energy services, as well as targeted subsidies to support and develop new service markets and 

sectors, are some of the ways in which the public sector can support thermal energy markets. 

Whilst there are disadvantages if trying to create a stable energy service market in using direct 

subsidies, they are effective, if targeted appropriately, in developing new markets and giving the 

private sector an incentive to service markets and consumers that would otherwise be unserviced. 

Another often-overlooked method that the public sector can support thermal energy services is 

through the use of indirect subsidies and support to thermal energy markets. This can take the form 

of tax incentives for equipment or businesses, as well as accreditation and licencing activities for 

thermal energy service equipment as well as installers.  

A more effective method of allying the motives of public and private sector service provision is 

through the use of public-private partnerships. Scalability is significantly improved when using a PPP 

approach, as has been seen in the VidaGas concession model as used in Mozambique for LPG, and 

PPPs in general can allow, if constructed with an eventual transition to private market-based 

provision in mind, mitigation of the weaknesses and enhancement of the strengths of both public 

and private service approaches. 
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