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ABSTRACT 

 
Providing commercially viable and affordable off-grid clean energy products and services to 

Bottom of the Pyramid (BOP) costumers is a big task; it requires both efficiency and scale. How 

can this be achieved? There is no one size fits all. Different countries, different districts, different 

cultures and different infrastructures lead to different market ecosystems.  But this lofty goal is a 

worthwhile one: getting truly clean energy alternatives to the clients that traditional energy 

infrastructures are failing to serve is a win for people and the environment. 

 

This paper discusses the outcomes and lessons learned of the Sustainable Energy Services for 

Africa Program, a public-private partnership between Philips Lighting and the Dutch Ministry of 

Foreign Affairs, which ran from 2007 to 2015. The program was carried out by the global 

consultancy company Enclude, a specialist in small scale sustainable energy market acceleration, 

together with the ETC Foundation, a Dutch NGO focused on increasing access to energy in rural 

and peri-urban areas is developing countries. The program tested a variety of business models to 

accelerate the provision of off-grid clean energy services to the Bottom of the Pyramid (BoP) in 

various market ecosystems in four African countries, namely Ghana, Kenya, Tanzania and 

Uganda.  

 

The paper highlight two models considered most promising in terms of commercial viability and 

scalability: The first model was developed by social enterprise Barefoot Power, and provided solar 

lighting to smallholder tea farmers in Kenya through a partnership model. The second model was 

tested by the Appropriate Rural Energy Technology Institute (ARTI) in Tanzania utilizing the 

‘pop-up shop’ model to reach last mile costumers. The paper provides a brief background on each 

project, highlights each business model strengths and weaknesses, and gives a description of the 

context in which the implementation of the model is most suitable. The paper concludes with 

recommendations d for further scaling of small off-grid energy products and services to the BOP.  

 

Key words: small scale sustainable energy solutions, Bottom of the Pyramid, last mile distribution 

 

1. INTRODUCTION 

 

Providing commercially viable and affordable off-grid clean energy products and services to 

Bottom of the Pyramid (BOP) costumers is a challenging task; it requires both efficiency and 

scale. How can this be achieved? There is no one-size-fits-all approach. Different countries, 

different product needs, different cultures and different infrastructures lead to different market 

ecosystems. But this lofty goal is a worthwhile one: getting truly clean energy alternatives to the 

clients that traditional energy infrastructures are failing to serve is a win for people and the 

environment. 

 

Between 2013-2015, the Sustainable Energy Solutions for Africa (SESA) program tested a variety 

of business models to accelerate the provision of off-grid clean energy services to BoP costumers 

in various market ecosystems in four African countries, namely Ghana, Kenya, Tanzania and 

Uganda. This paper presents some of SESA’s most promising commercially viable and affordable 

models for last-mile distribution. 

 

About SESA - Sustainable Energy Solutions for Africa 

SESA was a public-private partnership between Philips Lighting and the Dutch Ministry of 

Foreign Affairs, which ran from 2007 to 2015. The program was carried out by the global 

consultancy company Enclude, a specialist in small scale sustainable energy market acceleration, 

together with the ETC Foundation, a Dutch NGO focused on increasing access to energy in rural 

and peri-urban areas is developing countries. SESA provided grant (co-) financing to specific 

initiatives set up by businesses, Not-For-Profit Organizations (NPOs) and business associations. 

The program supported 16 initiatives focusing on solar lanterns, solar home systems and clean 

cooking solutions, and 9 pilot sites providing solar enabled community services. These sites 
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included health centres, sports grounds and market places. For each site SESA tested the technical 

solution, the local operational model and commercial viability.  

 

Under the program 37.594 solar lights and 292 cookstoves were sold, and 1.207 technicians, 

agents and distribution partners, and 661 teachers were trained. Furthermore, almost 10.000 people 

benefitted from solar enabled services, and over 500.000 BoP customers were made aware of 

advantages of solar lighting and clean cookstoves.  

 

Paper set up 

Chapter 2 describes the various business models or so called ‘routes to market approaches’ in 

more detail. This chapter also includes general lessons learned from the program and 

implementation challenges faced by various projects. Furthermore, it provides an overview of 

signalled market trends by the various project holders part of the SESA program.  

 

Chapter 3 highlight two models considered most promising in terms of commercial viability and 

scalability: The first model was developed by social enterprise Barefoot Power, and provided solar 

lighting to smallholder tea farmers in Kenya through a partnership model. The second model was 

tested by the Appropriate Rural Energy Technology Institute (ARTI) in Tanzania utilizing the 

‘pop-up shop’ model to reach last mile costumers. The chapter provides a brief background on 

each project, highlights each business model strengths and weaknesses, and gives a description of 

the context in which the implementation of the model is most suitable.  

 

The paper concludes with chapter 4 in which recommendations are provided for further scaling of 

small off-grid energy products and services to the BOP.  

 

 

2. ROUTES TO MARKET APPROACHES  

 

2.1. Tested approaches under the SESA program 

 

The various business models tested under the SESA program can be categorized in the following 

four ‘route to market’ approaches:   

 

 Supply Chain Development: Models that build on existing businesses and/ or entrepreneurial 

capacities available in a particular market ecosystem; 

 Partnership: Models in which product supply organizations work together with partners that 

have a strong reputation and outreach to large number of potential clients (e.g. tea estates, 

MFI's, NGOs, teacher associations); 

 Full Control: Models in which a supplier owns/ controls the distribution channel all the way 

to the customer; 

 Product + Finance: Business models that include consumer finance through a financial 

partner or through a mobile banking based solution. 

 

These approaches are described in more detail below. Each of them have their own challenges, and 

requires a different intensity of resources. Also, these approaches are not stand alone concepts but 

often intertwined; many initiatives tested under SESA combined several approaches in developing 

an efficient and effective market infrastructure. 

 

Supply Chain Development  

In established markets, suppliers can easily find good quality local distributors, dealers and sales 

agents to distribute their products to end customers. However, in many areas of the SESA target 

countries existing supply chains were weak. Various models were tested to strengthen existing 

supply chains, for instance through introducing a franchise concept, providing marketing and 

branding support to local dealers. This model requires capital to develop a brand name and the 

existence of local entrepreneurs that are willing to take the risk and to invest in a franchise venture.  
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Figure 1: Penetration versus Resource Intensity 

 

Partnership  

Some project holders tested the establishment of new point of sales by setting up partnerships with 

for instance local NGO’s, tea estates or teacher associations. In Ghana and Uganda, Barefoot 

Power worked together with local NGO’s in distributing their products to end-costumers via field 

workers, while in Kenya they partnered with the Kenya Tea Development Agency, a network of 

small scale tea farmers to set up shops close to local tea factories. In Tanzania, 

SolarAid/SunnyMoney used schools as a new point of sales.  

 

Most of the tested partnership models have been quite successful in generating sales, however 

partnership management can be quite time-consuming since in many cases strict follow-up in 

terms of collecting payments, receiving feedback on product performance and warranty issues is 

required.  

 

Full control  

Another option tested in a context where existing supply chains are very weak is to bring the 

product to the costumer yourself. ARTI tested this in Tanzania through establishing a regional 

distribution hub and a mobile shop to conduct direct sales and after sales services to end-

costumers. Key strength of this approach is that direct contact with costumers boosts their 

confidence in products supplied. However, implementing such a model is quite resource intensive 

due to the costs of operational management, stock financing and buying assets such a vehicles and 

storage facilities.  

 

Product + Finance  

Lack of access to consumer finance is often mentioned as a barrier in serving BOP costumers. 

Various models were tested combining a product with a finance solution. For instance, in Ghana 

(Azuri) and Kenya (Suntransfer) SESA tested the roll out of pay-as-you-go solar home systems, 

allowing customers to pay for products in instalments through mobile money payment systems or 

through buying top-up scratch cards. In Uganda, microfinance organization FINCA created the 

social enterprise Brightlife to provide solar products and loans to its customers. In Tanzania, solar 

company Voltzon / Greenlink Energy tested leasing solar systems to local schools.  

 

PAYG solar products are seen as a very promising technology in making solar products assessable 

to BOP customers. However, during SESA we learned that introducing such products in markets 

with weak value chains is challenging; staff changes to Azuri’s main distribution partner in Ghana 

immediately led to breakdown of the distribution channel, while in Kenya, product sales were 

hampered by a large fall-out of SMEs that were recruited as last point of sales.  In Tanzania, the 

leasing concept was received sceptically by local schools which preferred to own solar assets. 

Even though the leasing concept turned out to be a cheaper solution than buying a solar energy 
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system upfront. In Uganda, using solar loans did solve the consumer finance challenge. However, 

Brightlife was challenged with delayed lantern delivery to customers due to lengthy loan 

processing. These examples show that value chain development and support are essential in 

successfully offering a finance solution to BOP customers.  

 

2.2. Implementation challenges and lessons learned 

 

What were the implementation challenges and lessons learned from the various ‘routes to market’ 

approaches tested under the SESA program? The most common implementation challenges 

included 1) the difficulty in developing a network of dedicated agents, 2) high competition of  

knock-off and cheap products, and 3) challenges in setting up successful partnerships with local 

value chain actors  

 

Difficulty in developing a network of dedicated sales agents in remote rural areas 

In sparsely populated areas, many projects experienced difficulties in finding quality sales agents. 

For agents it is often not commercially viable to cover such regions due to limited number of 

customers and high travel cost to reach these customers, resulting in low retention rates. One of the 

ways manufacturer and distributor Barefoot Power coped with this in Ghana and Uganda was 

through setting up partnerships with NGO’s and faith based organisations already working in such 

remote areas and train their field workers in selling solar lanterns. However, to reach scale it is 

essential to work with quite a number of organisations, which in turn pushes up sales training costs 

and time spent on partnership management. In Ghana, Barefoot Power managed these costs 

through entering a long term commercial relationship with those partners that proven too be 

reliable and able to adhere to Barefoot Powers commercial terms.   

 

  
 

Figure 2: Distributing Azuri solar home systems during the rainy season in Ghana (left), Barefoot marketing 

Campaign  in Kenya (right)  

 

Competition of knock-off and cheap projects 

Many knock-off and cheap products not only have provided high competition to firms supplying 

good quality solar products to the market, but in many instances, also have given solar products a 

bad reputation, since the durability and lifespan of such projects is often limited. In addition, 

misuse of products by end-costumers has contributed to the perception of solar products as a 

‘products that don’t work.’ To change this perception, the need for awareness raising and 

education on products remains high in many areas. These awareness raising efforts significantly 

increases marketing costs of firms. A way to manage these costs is to utilize grant funding for 

awareness raising activities or to work together with local NGO to set-up awareness raising 

campaigns.  

 

The Kenya Renewable Energy Association (KEREA) used SESA funds to improve information 

provision to customers on good quality products through implementing a voluntary accreditation 

framework for off-grid lighting businesses. As part of the project, a mobile based tool was 

designed through which households can access information on solar PV vendors and accreditors in 

their area. During the SESA period, registration of vendors and technicians has been relatively 

low; the subscription fee might have been prohibitive and/or suppliers and technicians have not 
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appreciated its advertising value yet. Post-SESA, KEREA is planning to add more products and 

services (solar water heating, biogas etc.), which will make it possible to reduce subscription fees 

for technicians and vendors and boost the number of subscriptions (which is currently at 80).  

 

Challenges of setting-up successful partnerships with local value chain actors  

Setting up successful partnerships with local value chain partners based upon mutual trust when 

entering a market can be challenging. This is illustrated by the pilot carried out by Azuri in Ghana, 

introducing PAYG solar systems to the Ghanaian market. Azuri worked with a small local 

distributor in Ghana. Due to change in staffing and budget allocation, the partner halted 

deployment of systems and distribution of top-up cards, which in turn led to limited sales and 

customers being largely discontented. This pilot showed that careful selecting of suppliers is a 

necessity when working with local market players. However, working with large distributors can 

also have disadvantages. For instance, in Uganda, Microfinance institution FINCA experienced 

that large local distributors that were capable of buying inventory of solar lanterns where hesitant 

to do so and thus slow to come on board which hampered the scaling up of sales. So although the 

value chain approach is a route to market approach which requires limited investment compared to 

other approaches, it does not come without challenges and risks.   

 

 

2.3. Market trends  

 

At the end on the SESA program, project holders were asked to reflect on global trends they see in 

the small scale solar market. The current market consists of many small players that barely break-

even. Project holders agreed that the future of small companies seems uncertain and that the 

market will likely consolidate with a fewer larger players dominating the market. However, further 

consolidation of the market is only possible if more innovative ways of lending become available, 

which will enable current small companies to grow. Remaining market players will likely offer a 

diversified product range, for instance combining various technologies such as solar and biogas, 

and providing a range of solar powered information, communication and entertainment services 

and products, such as solar powered mobile phones and TVs.  

 

Furthermore, project holders indicated that the potential of the PAYG business model remains 

high. While the results of the PAYG business models piloted under the SESA program were 

limited due to local supply chain development issues, data collected on end-costumers in this 

model provides enormous insides in customer behavior and offers opportunities for cross selling 

products. In addition, project holders felt that costumer education will remain important, since 

75% of complaints are related to users not knowing how to use a specific product. Lastly, they 

indicated that new sector problems will appear which need to be dealt with such as the growing 

problem of e-waste, especially in last mile areas.  

 

In conclusion, the small scale solar market is expected to still be in growing market which will 

mature over the coming few years. Enabling factors for further growth of this market is the 

availability of innovative finance mechanisms, product innovation by market players and 

continues consumer education efforts.   

 

3. MOST PROMISING ROUTE TO MARKET APPROACHES 

 
The two tested route to market approaches we found most promising were the business models 

tested by Barefoot Power in Kenya and by Arti in Tanzania. 

  

 

3.1. Barefoot Kenya 

 

Project background  

In Kenya, Barefoot Power established a partnership with the Kenya Tea Development Agency 

(KTDA) to provide various solar powered consumer products to Kenyan small scale tea farmers 
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and their employees. KDTA manages a total of 67 tea factories and has a buyer network of a total 

of 600,000 small scale tea farmers. The partnership, called Angaziwa, started off with setting up 4 

solar shops in close proximity to tea factories, and it was scaled up to 16 shops by the end of the 

program. Shops are owned by Barefoot, but mostly run by local tea farmers utilizing shop income 

as a substitute income to their farming business. KTDA was involved in selecting the shop 

locations, buying shop inventory and promoting solar products among its buyer network. In 

addition, Barefoot Power set up a partnership with Greenland Fedha finance to provide a finance 

solution for products sold through the solar shops, while micro fund KIVA provided interest free 

revolving funds to KTDA to make upfront purchases of solar products as well as wholesale 

financing to Greenland Fedha (a total of USD 100,000). During the project, a total of 2,000 

households were electrified and Barefoot managed to expand its product range on offer in the solar 

shops to eight solar powered consuming products including small solar home systems and solar 

powered TVs. Barefoot is planning to scale up project sales to 16,000 products this year.  

 

 

 
 

Figure 3: Business model Angaziwa program  

 

Business model strength and weaknesses 

The model developed in the Angaziwa program has proven to be promising in terms of delivering 

solar products to rural areas in a commercially viable way. Key strengths of the developed model 

include its potential for scaling up, limited marketing costs and limited risk of default payments. 

Firstly, the model allows Barefoot Power to easily increase its number of shops, since KTDA 

manages a total of 67 factories across Kenya. Furthermore, Barefoot is able to scale the range of 

products sold in shops through available consumer finance via Greenland Fedha. In addition, 

Barefoot’s costs of marketing are limited since KDTA fulfils a large role in marketing through 

promoting Barefoot Power products among its buyer network. Finally, since KDTA pays for the 

stock of solar shops through an interest free revolving funds provided by KIVA to KDTA, the 

risks of default payment for Barefoot Power is limited. Finally, an added advantage of the model is 

the opportunity provided to farmers to substitute their income through managing a solar shop. In 

short, this model has proven to be successful in dealing with the challenges of lack of access to 

consumer finance and finding quality and dedicated sales agents.  

 



Accelerating off-grid clean energy services for the bottom of the pyramid - lessons learned from a partnership between 
Philips lighting and the Dutch Ministry of Foreign Affairs  

Verheijen, Gondrie and Heemskerk 

 

   The Fourth Green Growth Knowledge Platform Annual Conference (2016)  

6-7 September 2016. Jeju, Republic of Korea 

 

Page 8 

  
 

Figure 4: A Barefoot power solar shop (left), Tea Farmers after buying solar products in Meru (right) 
 

However, the model also has some weaknesses; For instance, the Angaziwa programme showed 

that bureaucracy in financial institutions often prohibits speedy finance delivery thereby limiting 

sales of products. Greenland Fedha required the same amount of paper work for a 100 USD loan 

as for a 1000 USD loan, resulting in a relative long turnaround time for small solar loans. Working 

with financial institutions to simplify loan application procedures can pay off in boosting sales. 

 

Suitable context for implementation  

Key requisites for this model is a strong partner with a large member network among small scale 

farmers with limited access to (reliable) energy and preferably with an income that is not seasonal, 

the existence of a financial institution with a footprint in rural areas and a financier who is able to 

provide up-front financing to member-based organisations. Suitable partners could for instance be 

cooperatives of small scale farmers in various agricultural sub-sectors, including dairy, poultry and 

fish farming. Furthermore, developing and managing strong partnerships does not only requires 

patience but also a clear understanding of the needs of each partner.  

 

  

3.2. Arti Tanzania  

 
Project background  

Under the SESA program Arti piloted the use of a so called pop-up shop to distribute solar 

products to deep rural areas in Tanzania (Lake Zone district). The pop-up shop is a truck that 

drives around to remote rural areas – often at market days - that are not served by local dealers. 

The pop-up shop creates awareness on available local products through road shows in which it 

involves local dealers and does direct product sales. Arti also established a regional distribution 

hub to make timely delivery of products. The project was carried out in a short time-span of 4 

months, and therefore, only early successes were booked, with the shop breaking even for 90% of 

the time during this period and selling a total of 1430 solar products. Furthermore, the project 

sensitized over 400,000 Tanzanians on the benefits of solar lighting and engaged with seven local 

dealers.  

 

Strengths and weaknesses of business model  

Key strength of this business model is the reach of large group of last mile costumers currently not 

served by local dealers, while at the same time conducting market sensitisation for these dealers, 

which will benefit product sales of these market players in the long run. Since the mobile shop is 

able to cover a large area with limited resources, costs for last mile delivery are kept on a 

manageable level, making this a commercially viable way to serve rural areas. However, having a 

planned route of this mobile shop is crucial in this, so communities are prepared for buying 

products once the shop arrives in their area. By “poping-up” on a frequent basis (at least every 

month), a trust relationship is build. People can come for after-sales-services, reverse logistics, 

when products are at default, and new products can be introduced. For the driver/ agent, her/ his 

market reach is widened, providing a larger pool of opportunities to increase/ sustain income. This 

model successfully deals with the challenge of heavy competition of cheap and knock-off products 

by creating a trust relationship with costumers.  
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Figure 5: Business model Arti pop-up shop 

 

Weakness of this model is amongst others the risk of potential drop of sales due to breakdown of 

the truck, which is not an unlikely scenario since this truck is continuously traveling in areas with 

bad infrastructure. This risk can be mitigated by utilizing a mix of vehicles, for instance smaller 

vehicles for more remote areas with rough terrains and larger trucks for areas that are more easily 

to reach and have denser populations. Furthermore, the model requires quite a lot of upfront 

investments in terms of training and monitoring local staff, thereby requiring a high number of 

sales to cover operational costs. Sales can be further boosted by including a wider range of 

products on offer in the mobile shop, for instance through acting as a sales agent for other BOP 

product suppliers.  

  

Suitable context for implementation  

This model is specifically suitable in regions combining remote rural areas with rural centres to 

make sufficient sales, with a limited presence of local dealers serving the market already. 

   

  

 

Figure 6: The Arti mobile shop (left), the hub in Sanyanga (right) 



Accelerating off-grid clean energy services for the bottom of the pyramid - lessons learned from a partnership between 
Philips lighting and the Dutch Ministry of Foreign Affairs  

Verheijen, Gondrie and Heemskerk 

 

   The Fourth Green Growth Knowledge Platform Annual Conference (2016)  

6-7 September 2016. Jeju, Republic of Korea 

 

Page 10 

4. CONCLUSION  

 
Having described key challenges, lessons learned from business models tested under the SESA 

program, foreseen market trends and most promising approaches to market in terms of reaching 

last mile costumers in a commercial viable way there are few conclusions to be made. 

  

 Firstly, reaching last mile costumers remains difficult and requires strong partnerships 

between multiple value chain actors.  

 Secondly, offering a finance option to end-costumers enables companies to not only increase 

their sales volumes of a specific product but also the range of products that can be sold to end-

costumers, thereby increasing scale.  

 Thirdly, local presence in remote rural areas is critical in serving such places, since people are 

unlikely to buy a product from a ‘fly by night’ sales person (who they don’t know, and 

probably never see again).  

 And lastly, customer education/ awareness raising remains critical, and finding a way (a 

partner) to do this in a cost efficient way is crucial in developing commercial viable delivery 

models for last mile customers. 

 

Having said this, the SESA program has shown that there is potential to serve BOP costumers with 

solar energy products and services in remote areas in a commercial viable way, for instance 

through creating new point of sales through producer networks or through setting up mobile direct 

point of sales, thereby increasing local living standards and creating a positive impact on the 

environment.  

 


