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ABSTRACT 
Product Service Systems (PSSs) have recently been used as an innovative tool to efficiently 

address the needs in the context of the base of the pyramid (BoP). Along with designing 

systems to tackle the daily problems of the populations in this target group, PSS also creates 

possibilities for multi-national companies to expand their businesses into emerging markets. 

This paper presents the concept of Solight - an innovative Product Service System that 

empowers energy sustainability, independence and local entrepreneurship among Eastern 

African populations. Initiated by TU Delft and Philips, Solight provides a convenient way for 

people to access and purchase light through a rent-to-own concept. The system allows people 

to gain independency by gradually purchasing their own lighting system and not being 

dependent on a natural resource like kerosene but using a renewable energy source. 
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INTRODUCTION 
The term “bottom of the pyramid” refers to the largest, but poorest socio-economic group, 

most of who live in developing countries with an income of less than US$2.50 per day (Global 

Issues, 2013). This group consists of over four billion people, who live in various geographic 

regions varying from South and East Asia to Sub-Saharan Africa. The phrase “bottom of the 

pyramid” or the "base of the pyramid" or just "BoP" is used in particular by people developing 

new models of doing business that deliberately target that demographic group, often using new 

technology. 

This project has identified the rural areas of Eastern Africa (the Kenyan, Ugandan, and 

Tanzanian Region) as its target group. Major problems this group faces are the struggle with 

fulfilling their daily basic needs. The focus of the project is on addressing the electricity needs of 

the population. The rural areas in Eastern Africa are not connected to the electricity grids, and 

less than 10% of the population have access to electricity (Power facts, 2013). Kerosene is the 

single most important lighting fuel used here. The second most important lighting fuel, 

electricity, is a modern fuel and households using it spend a median of 332 KSh/month to use it. 

Lighting from wood is usually a by-product of cooking with firewood (Ondraczek et al., 2012). 

Rural women are a particularly vulnerable category because they do not have equal access to 

social and economic assets. Subsistence farming is the primary – and often the only – source of 

livelihood for about 70 % of these women (IFAD, 2013). 

Due to the absence of stationary telephone lines in the area, more than 50 % of the population 

owns a mobile phone. Most also use their mobile phones for payment purposes due to the 

absence of bank accounts or automated teller machines. They system is so advanced that they 

also transfer money to others (Ondraczek et al., 2012). 

Most of the people live on a day-to-day basis with difficulties in saving money. In this aspect, an 

important role in these societies is played by the ‘Savings and Credit Co-Operative’ (SACCO), 

which is a democratic, unique member-driven, self-help co-operative. It is owned, governed 

and managed by its members who have the same common bond: working for the same 

employer, belonging to the same church, labour union, social fraternity or living/working in the 

same community. These members agree on resource pooling to save their money together in 

SACCO and to make loans to each other at reasonable rates of interest. There is no payment or 

profit to outside interest or internal owners. The members are the owners and the members 

decide how their money will be used for the benefit of each other (SACCOL, 2013). 

Royal Philips Electronics, commonly known as Philips, is one of the largest electronics 

companies in the world with businesses in consumer lifestyle appliances, healthcare and 

lighting. Philips has been involved in creating solutions specifically for BoP consumers. The past 

products include Solar Home System with mobile phone charging capability (Philips, 2013), 

solar LED torch (Philips, 2013), solar portable light (Philips, 2013)and others.  

The purpose of this project is to look at the new technologies and trends and propose an 

innovative product-service system that provides lighting solution in BoP countries.  
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Figure 1. Traditional process versus BoP-adopted process (adapted by dos Santos, Kramer and Vezzoli [12]) 

PROJECT APPROACH AND METHOD 
The project has adopted the Product Service System approach and also effectuation theory to 

tackle this problem. A Product Service System (PSS) is a mix of both products and services 

capable of jointly fulfilling a user's needs (van Halen, et al., 2005). An important element in the 

PSS is the Service component, which allows both a designers’ input and collaboration with the 

local population. Services invoke a relationship between human beings as opposed to a 

relationship between a human being and a product (Rifkin, 2000). In addition, creating more 

sustainable Product Service Systems is another goal of this project. 

Design Cycle 

At the start of the project, the electricity needs in BoP context were identified through research 

and discussion in the group. Generally, due to the uniqueness of BoP markets, traditional 

business models fail because they do not take into account the specific needs and 

characteristics of the individuals and society, along with specific requirements of the market. In 

this context, simply making cheaper products does not ensure success. Lack of awareness of a 

product and its benefits can easily result in the failure of a genuinely life changing invention. 

Global companies that have tried expanding their business in an emerging market, have soon 

discovered a need for adjustment of their strategies.  
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Strategy of BoP  

In any business, the companies develop their strategies on the basis of the answers that they 

give to three key questions: Who should we target as customers; What products/services and 

what value propositions to offer the chosen customers; and How to offer these 

products/services in a cost-efficient way (Abell, 1980).  

Strategic innovation takes place when a company identifies gaps in an industry positioning map, 

goes after them, and these gaps grow to become big markets.  

Due to the variety of lifestyles, cultures and buying powers that BoP contains, it is necessary to 

take a differentiated approach to these markets. Prahalad (2012) converts the BoP into 

microconsumers, microproducers, microinvestors, and innovators requires that we focus on the 

4As (as opposed to the traditional 4Ps of marketing). Following are the focuses of BoP strategy:  

1) Creating awareness of the product and service such that the BOP consumers and 

producers know what is available and on offer, and how to use it;  

2) Enabling access such that even consumers in remote locations are able to get 

access to the products/service; 

3) Ensuring that the product or service is affordable. Most often, this is the most 

difficult problem for firms from the developed markets to come to terms with; 

and 

4) Focusing on availability. To build trust and a loyal base at the BoP, it is necessary 

to ensure an uninterrupted supply of products and services. 

Our team discovered that contrary to Product Service Systems in traditional contexts, PSS in 

BoP contexts needs to include local people as part of their supply chain. As shown in figure 1, 

the national retailers that function as major distributors in traditional markets now need to be 

replaced by local people as both salesmen and providing maintenance services. 

Using the PSS method, the secondary research was conducted to understand the culture, 

lifestyle and closely determine the needs of the target group. A stakeholder map was 

developed to analyse the stakeholders of the system and a system map was developed for the 

ecosystem.  



5 
 

Strategy of PSS 

When applying Product Service System approach for base of the pyramid markets, the following 

was considered:  

¶ The potential for sustainability through a reduction of resources, environmental 

impact, and waste 

¶ Providing a mix of services to satisfy the needs of consumers who are often 

unfamiliar with or seeing a product for the first time, corporations can alleviate 

the reluctance of customers to adopt new products and bridge technological 

gaps 

Furthermore, the design concept generation was done through linking the problems with 

partial solutions. A value network was built to describe the values of the devised product 

service system for each stakeholder. A financial flow model was also developed to understand 

how the new product service system could become a successful and sustainable business. The 

designed system was evaluated using Ursula Tischner’s three radars of sustainability (Tischner, 

2007).  

 

Figure 2 Figurative representation of our Design cycle process 
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ANALYSIS 

PROBLEM DEFINITION 

The given target region for the project is identified as rural areas in East Africa (Kenya, Uganda, 

Tanzania Region). The infrastructure of the region is specific, as the area is not connected to the 

electricity grid, and has no stationary telephone lines. The population lives on a low income 

with no savings while surviving by living on a day-to-day basis. Mobile phones are an important 

aspect in their daily lives and highlight the value of off-grid lighting products that can also offer 

additional energy services like: charging features for phones, batteries and other small devices 

as well as powering of radios where many families own a mobile phone and a radio. This all 

leads to the need for a portable light that facilitates outdoor and indoor activities and 

additional features of charging batteries and radio powering  (Alstone et al., 2011). 

Currently, kerosene is the most important lighting fuel used in the rural areas of these 

countries. Electricity is only accessed by about 10% of the population. Households in the lower 

income quartiles are typically not connected to the grid and lighting from wood is usually a by-

product of cooking with firewood (Ondraczek et al., 2012). When consumers were asked if 

there was one thing they could do to improve their household or facilities, approximately 30% 

responded that they would like better lighting and about 12% that they would like to connect 

to the power grid or improve their power source (Lighting Africa, 2011). 

79% of the population in Kenya lives in rural areas and rely on agriculture while 20 million are 

poor and unable to meet their daily nutritional requirements. Yet, it has one of the world’s 

highest population growth rates. They are a closely knit community and have deep concern for 

each other. This leads to many cooperatives amongst themselves. 

Making products available at an affordable price for the BoP consumers is not an easy task both 

for designers or business companies. In general, these people think in short term (surviving) 

and do not have savings to pay for a product like a solar light at once. Philips’ goals are to 

improve people’s daily lives through meaningful innovations, make the world healthier and 

more sustainable and reduce fossil fuel consumption. 
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TECHNOLOGIES 

Research was conducted for understanding the technologies of Philips’ products and other 

related products that have been launched in the emerging countries. An overview of the 

products and systems are given below. 

¶ The Philips Dynamo Multi LED is a wind up, hence, self-powered flashlight that offers 

a bright white light. The use of LED in the torch means the drain on the battery is low 

so that the torch can be operated for long periods. The flashlight contains a dynamo 

which is self-charging and two minutes of winding by hand will provide 17 minutes 

of light. This offers very convenient light in off-grid situations. The Dynamo multi led 

also comes in a shock resistant outer covering. 

¶ Solar Home System with mobile phone charging capability is used for illuminating 

the home and charging-up the phones.  

¶ Solar Portable Lantern is for providing light wherever the users need it. 
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DESIGN OF THE PSS 

DESCRIPTION 

Solight is a solar - light based system that provides lighting to the population in East Africa by 

also encouraging entrepreneurship and allowing energy sustainability. The approach consists of 

Philips selling only one type of a family of products “a solar light” through a sales representative 

to SACCO in East Africa. The SACCO recruits some of its members to offer the products to 

various customers in their villages via a weekly payment scheme. These customers can then 

take their product home on the basis that they will pay a weekly fee. This can be done at the 

SACCO base of the village or through the use of their mobile service providers. Once the 

payment is made, they can use the solar lamp for another week. If not then the SACCO 

representative will have to take action in obtaining either the payment, product or dealing out 

the penalty. 

Philips produces one patented solar light, which transforms solar energy into electricity. There 

are three versions of the product: 

i) The basic one is only a light, 

ii) the more advanced model also has a charging function for mobile phones 

and other devices, 

iii) and the third one incorporates a radio function.  

Figure 3. Rendered images of Solight 
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As described in the user scenario (Figure 4), Philips only makes an agreement with SACCO; this 

is due to the fact that local customers will have more trust in the SACCO members rather than a 

representative of Philips selling the products. This SACCO now offers the products to his/her 

fellow villagers acting as SACCO's representatives. Any local person, who would like to have 

light in their house can approach SACCO, become a member and rent a Solight. They can use 

mobile (phone) transfer of money or cash for paying the fees, although paying with cash is 

more expensive in order to promote mobile payments. Through the rent-to-own system, the 

person can own the product after numerous times of renting it. Paying by mobile creates 

independency for the user, since from day one he/she does not need to go to the shop to pay 

the fees for the Solight or to buy kerosene like before. 

Figure 4 Story Board for So-Light concept 
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STAKEHOLDERS 

Based on these actors and the role they play in this Base of the Pyramid scheme, the 

stakeholders have been placed in the following power interest matrix (Figure 5) where those 

actors who have the power to change the BoP scheme and their interest to do so is tabulated. 

The position of the actor also defines the extent to which we feel they have the power to 

influence the scheme and how much we think their interest would be in this endeavour. 

 

Each of these actors have a set attitude towards the system and actions keeping them 

participating and interested in the scheme need to occur. Using a scale of low – medium – high 

we have classified the actors on the basis of their power and interest and the attitude we 

perceive them to have and thus came up with the necessary action to take with that actor. 

(Table 1). Full stakeholder map is available in Appendix A. 

 

Figure 5. Stakeholder Map of SOLight PSS 
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  Interest Power Attitude Action to Take 

SACCO High High With the perceived and calculated social and 

economic benefits we assume the attitude of 

SACCO to this system to be very positive and 

actively followed upon. 

Collaborate very closely with and involve them in 

the distribution, payment collection processes. If 

SACCO does not partake then the whole system 

could fall apart. 

Philips High Medium Philips is another key actor since they are the ones 

making the products and selling them. Their 

attitude can be summarised as actively positive 

and also heavily invested in the system to be a 

success. 

Partner very closely with in the design, 

production, distribution and repair aspects. Since 

they will only directly be dealing with SACCO 

through their sales representative this also 

requires proper and consistent communication. 

Philips Sales 

Representative 

High Medium They will have an impact since they are the ones 

who will be selling to lamps to SACCO from Philips. 

Due to this their attitude too will be positive and 

they will push the system towards functioning 

since they have high stakes in making the lamps 

sell. 

Proper communication 

Customers Medium Medium Neutral leaning towards positive. Once the lamp 

has proven itself then only do we assume that the 

customers’ attitude will be positive and thus 

enhance the marketing through word of mouth 

and the interest increase. 

Engage as project champions and advocates, 

keeping them informed and involved in the design 

process as well as allowing them to speak about 

their experiences and act on their thoughts. 
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Mobile Service 

Provider 

Medium Low Between Positive and Neutral towards the system. 

They will see the potential there is in the system 

for themselves (a chance to make money) and the 

service they can provide (payment through the 

phone). 

Engage as project champions and advocates and 

allow their existing customers the opportunity to 

also partake of this benefit as well as use for 

advertising in stating the use of their own services 

in this scheme. 

Banks Low Low Neutral. Since this system will not be directly 

influencing their own system. The only means of 

interaction is when the SACCO group might 

approach them for a loan which we see as being 

only beneficial to them. Because of this they see 

benefits in this system and thus have a neutral 

attitude to this system. 

Keep informed in the process only when required 

since they have very little say as well as interest in 

the whole scheme other than working out their 

interactions with SACCO. 

Table 1 ς Stakeholders Map and Their Attitudes and Actions to take 
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SYSTEM MAP 

The Figure 6 below shows the system map that describes the relationships between the 

stakeholders, end users and the whole system.  

 

To understand the points of sale from the customers' view point, the customer considerations 

on renting/buying the product during its life period have been explored (Figure 7). Full system 

map is available in Appendix B. 

 

 

Figure 6: System map 
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Figure 7. Customer Considerations throughout PSS 
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CUSTOMER JOURNEY 

To show how a potential customer would purchase the rent to own Solight we will take you 

through a short customer journey. Here the orientation phase, pre-purchase phase, purchase 

phase and after purchase phase are considered. 

During the orientation phase, the potential customer will reach awareness through other villagers 

and the SACCO Members. Becoming aware of the product the potential customer does some 

research on the product, which is also through talking to other villagers and SACCO members as 

well as looking around in the shops. This will enable him/her to make a decision and opt either for 

or against purchasing the Solight, which the potential customer can do only at the SACCO member 

Shop. After purchasing the Solight if the product needs to be repaired then the owner would have 

to bring it to the SACCO shop where the customer then has the opportunity to give some feedback 

to the SACCO Members and other villagers and thus influence them in turn. The figure (Figure 8) 

below gives a figurative description of the customer journey. 

 

Figure 8 Customer Journey 
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VALUE NETWORK 

This chapter explains the roles of the stakeholders by looking at both the tangible and 

intangible values that are exchanged between them. These exchanges are depicted in the value 

network we have created for our system (Figure 8), which will provide an understanding of why 

the stakeholders would like to be in the network; and what is in it for them. 

¶ Philips 

Philips is the manufacturer of the solar-powered lamps. The PSS provides Phillips with a 

scalable business opportunity for reaching the BoP in the foreign market. This helps 

them in making their vision, making the world healthier and more sustainable, reality. 

For reaching their goal of improving the lives of 3 billion people a year by 2025, it is 

essential that Philips penetrates into the BoP markets. The scalability is provided by 

selling the lamps via a Philips sales representative to a SACCO. 

 

¶ tƘƛƭƛǇǎΩ ǎŀƭŜǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ 

Philips receives revenue from their sales representative, to which they deliver their 

lamps. The sales representative receives a salary and commission for its sales, in order 

to stimulate sales performance. The sales representative should be a person who has 

experience in the country in which he/she is working. He/she will be located in the 

capital of the country in which he/she will be selling the lamps. With the capital as a 

basis, the sales representative will visit villages with SACCOs. This arrangement provides 

Philips with access to a market with which they are not acquainted and with a local 

approach to the villages. The sales representative offers an interesting business 

opportunity for the SACCO which is backed up by a trustworthy, resource-rich, 

multinational company which provides high-quality products. 

 

The sales representative sole job is to sell the lamps to SACCOs. The sale of lamps is 

accompanied by technical, as well as commercial education for the SACCO entrepreneur 

who will be selling the lamps; this provides a better service and a stronger brand 

identity for the end-user. 

 

¶ SACCO 

The large SACCO network provides the Philips sales representative with access to the 

local communities and provides scalability to Philips. The lamps will be sold by a trusted 

SACCO entrepreneur, which increases the end users’ commitment to the PSS. Besides, 

this supports the local community by offering a business opportunity to local 

entrepreneurs. The SACCO will also provide a local repair service. 

 

¶ End-user 

The end-user buys the lamp from the SACCO, after becoming a member of the SACCO, 

by doing an upfront payment, which is followed by rent-to-own payments. The upfront 

payment increases the commitment of the end-user to the SACCO, while the rent-to-
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own payment scheme (periodic payments) fits the payment capacity of the rural poor. 

The lamp will increase both the independence from energy suppliers and the 

sustainability of their mobile phone and lighting use. Besides, the solar-powered-lamp 

will reduce the energy costs of the end-users, by reducing the need for energy suppliers. 

 

The end-user can do the upfront and periodic payments both in cash and via mobile 

phone. The cash payments will directly be done to the SACCO, while the mobile phone 

payments will be done via the Mobile Service Provider (MSP). The end-users will be 

stimulated to pay via their mobile phones, by offering them a discount; this reduces the 

amount of cash that is stored at the local SACCO entrepreneur. Besides, the mobile 

payments offer them ease of payment, be eliminating travelling to the SACCO for 

payments. 

 

¶ Mobile service provider (MSP) 

The SACCO offers the MSP a business opportunity by offering the end-users the 

possibility to pay via their mobile phone. The MSP will be paid on a commission basis for 

managing the money transfer (both the upfront- and periodic payments) from the end-

user to the SACCO.  
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Figure 9: The value network 
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FINANCIAL OVERVIEW 
Following is a financial overview (Figure 10) of the Solight system. It describes step-by-step how 

the finances are utilized and transferred in the system. 

Figure 10: Financial overview 

1) Philips finds a Sales Africa representative who has a commitment with Philips on sales 

service of Philips products. Alternatively, Philips helps local entrepreneurs to set up a 

substantive organization committed to sales department of Philips. 

2) Philips is responsible for providing needed products, such as lights, radios, batteries, etc. 

to Sales Africa. Sales Africa imports these products and pay to Philips. 

3) Sales Africa finds its own channel to communicate with local SACCOs and set up retail 

shops at local SACCOs where members of the SACCO could easily have access to the 

product. 

4) SACCO offers our Philips products on a weekly payment scheme to various customers. 

5) Customers rent the product and pay the weekly fee either at SACCO shop or via mobile 

phone. 

6) The product “Solight” that SACCO sells has a USB plug which allows the cell phone 

charging function, thus SACCO has a contract with Mobile Phone Service Provider. The 

product from SACCO helps customers to charge the mobile phone, thus guarantees the 

use of mobile phone service. The mobile phone service provides the online payment 

function for renting the SACCO products. Thus there is a “symbiosis” between SACCO 

and Mobile Phone Service company. 

7) The Mobile Phone Service company transfers the product renting fee to SACCO monthly. 

8) Customers own the product after a certain amounts of renting (rent-to-own). 
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EVALUATION 

FINANCIAL COMPARISON  
Number of lighting products per household 

“Based on the most commonly used lighting devices in the African countries, most households 

use in the range of 1.3 to 2.1 lighting devices at a time to light their homes (Lighting Africa, 

2011). This means that activities are often interrupted in order for the lighting product to be 

utilized in an alternative activity, such as going to the bathroom” (Lighting Africa, 2011). 

Durability of conventional lighting devices 

The average lifespan of current lighting devices is short, at only 1.8 years. The paraffin lamp 

with glass cover and the pressure lamp are estimated to last an average of 2.5 years, while the 

tin paraffin lamp with no cover lasts for only 1.3 years, as the quality of the latter is much 

lower. This means that there is a fairly frequent renewal cycle and potential sales opportunity 

as existing products need to be replaced. This gives the Philips innovative solar light product the 

opportunity to enter the market (Lighting Africa, 2011). 

Current expenditure on grid electricity  

The Lighting Africa report calculates the monthly expenditure on electricity for those connected 

to the grid, “we take the average purchase price of a glass-shaded paraffin lamp paid by 

consumers, plus the monthly operating cost multiplied by the average lifetime of the product, 

we get a total cost ranging from US$64 to US$313, depending on country, over lifetimes 

ranging from 1.4 to 3.2 years. This gives an average lifetime cost of US$158 when normalized by 

population and fraction thereof using the lamps in question. Average annual cost, including 

purchase of the device, ranges from US$40 to US$98, with a similarly adjusted average of 

US$57 per year. “ 

Calculations for Scenarios ς Philips Sustainable Solution 

Base Condition 

An average of US$57 per year on lighting, roughly US$60 (in kerosene case: US$40/year for 

kerosene, US$20/year for charging), US$15-20/year for radio 

Product Scenarios  

Philips produces one patented solar light which transforms solar energy into electricity so that 

it could not only provide lighting at night but also be able to charge the mobile phones and 

power the radio.  

Thus, instead of purchasing different services as in the old payment pattern, the customers 

(home) now will only pay around US$60 per home for lighting only to Mobile Phone Service 

Company per year in total (US$5 per month), or US$80 per year for lighting and radio in total 

(US$6.6 per month ). The average monthly income is US$90 to US$154 per home. 

Philips should design three types of product, being: 
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¶ Product A a normal rechargeable light,  

¶ Product B a solar self-dependent light and phone charger incorporated, 

¶ Product C a solar self-dependent light with a phone charger and radio 

incorporated together. 

For Product A, we aim at homes with 2 USD income per day ( 60 USD per month). These homes 

might be willing to only spend 2.5 – 3.5 USD on lighting per month ( 60 * 0.4 or 60 * 0.6 ), we 

take 3 USD for average. The yearly cost is 36 USD. 

For Product B,  the yearly cost is 60 US$ per home 

For Product C, the yearly cost is 80 US$ per home 

Thus we calculate the product renting cost as following: 

Product A.  36 / 365 = 0.1 US$ / day , weekly 0.7 US$ / home 

Product B.  60 / 365 = 0.16 US$ / day , weekly 1.12 US$ / home 

Product C.  80 / 365 = 0.22 US$ / day , weekly 1.5 US$ / home 

Current solar lights on sale (Amazon.uk) are priced around 15 to 50 £. Let’s roughly take 10£, 20 

£, 25£ (15USD, 30 USD, 37.5USD) as the proposed normal sale price of Philips product A, B, C 

per unit respectively (with a manufacturing cost at 5£, 10 £, 15 £ respectively). 

Product A 15 USD / 0.1 US$ per day 150 days  r-t-o 2.4 light per year  

Product B 30 USD / 0.16 US$ per day 188 days r-t-o 2 lights per year 

Product C 37.5 USD / 0.22 US$ per day 170 days r-t-o 2.15 lights per year 
Figure 11: Days of paying calculation 

Now the paying days are calculated, the profit can be calculated. 

Profit Calculation 

Let’s assume the maximum market scenario is each home could own two lights. The shortest 

period is around one year. In this case, the profit from one home for one year is: 

Product A   36 USD – 2.4 * 7.5 USD + 20 USD (charging) = 38 USD per home 

Product B   60 USD – 2 * 15 USD = 30 USD per home 

Product C   80 USD - 2 * 22.5 USD = 35 USD per home 

Product C benefits African consumers the most and it reaps the most profit for Philips.  

 

STREAMLINED ECONOMIC IMPACT ASSESSMENT 

Economic impact analysis (EIA) examines the effect of a policy, program, project, activity or 

event on the economy of a given area. Economic impact is usually measured in terms of 

changes in economic growth (output or value added) and associated changes in jobs 
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(employment) and income (wages). Economic Impact are the effects on level of economic 

activities in a given area. The Philips Solight project is such an economic activity that would 

change the social wealth landscape in Africa. In this report, we take a general overview of the 

potential effects and summarize the key components for a streamlined economic impact 

assessment. 

Business Output 

Business output is sometimes also called sales volume. This depends whom to sell to and what 

to sell. For South Africa, Savings and Credit Co-operative League of South Africa, the 

membership and loans also grew during the year. It is reported that SACCO in South Africa has 

around 26,000 members in 2010. Thus, with a presumption that the average amount of SOLight 

product owned by each member after one year sale is 1.5. A simple sales volume could be 

estimated at 26,000 times 1.5, namely 39,000. Given the profit scenarios for product A, product 

B and product C are 38$, 30$ and 35$, we take average 34$ into estimation. The business 

output is then expected to generate profit of 1,326,000 US$. 

Wealth of Community 

The Solight project not only benefits the producer Philips in terms of revenue but also benefits 

the local community in terms of raising wealth due to the green renewable energy nature of 

the project. As stated above, in the old traditional kerosene light scenario, each home spend 

around 60 US$ per year for lighting and mobile phone charging (40$/year for kerosene, 

20$/year for charging). Nevertheless, with the advent of Philips solar light, each home would 

easily rent-to-own two products after one year paying the same as kerosene case. However 

once they have two lights per home, the lighting need is roughly satisfied. Generally speaking, 

this gives each home the advantage of being not spending money on lighting any more ever 

since they obtained the second light. If the Philips solar light is targeted at a life time of around 

two years, the scenario then allows each home saving money from paying for lighting for two 

years. Thus in an ideal situation, each home will achieve a 120 US$ saving before they purchase 

new Philips products. 

Environmental and Health Benefit 

Economic activities could also results in environmental benefit, especially when renewable 

energy is introduced in products and goods to replace conventional fossil fuels role in the 

functions of product. As the Philips Solight project is a sustainable solution to bottom of 

pyramids in Africa, the aim of project is not only to benefit indigenous people from a more 

saving point of view but also to offer a clean production and consumption system in African 

lighting. The combustion of kerosene releases heavy concentrations of particulate matter. 

Besides, kerosene is highly toxic to human and animal life. Limited exposure can cause irritation 

to the skin, eyes and mucus membranes. Long-term exposure can cause advanced toxicity 

symptoms like vomiting, nausea and headache, even becoming fatal in the case of prolonged 

exposure to high concentrations or ingestion. Besides, the extensive use of kerosene has results 

in significant amount of carbon dioxide generation due to its combustion. It’s thus widely 

accepted that kerosene combustion has significant adverse effect on environment and human 

health. As a champion for reducing global climate change and promoting environmental health, 
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Kirk R. Smith in University of California Berkley shared the 2007 Nobel Peace Prize and earned 

the 2009 Heinz Prize and 2012 Tyler Prize for achievements in environmental research. Smith 

demonstrated 3 percent of global black carbon emissions come from inefficient kerosene 

lamps, causing a great environmental concern. Besides, kerosene light is not only uses in Africa, 

but also other BoP places such as India and Latin America. The successful launch and 

implementation of Philips solar light in Africa could be a significant promotion of its product to 

other countries and continents. ľReplacing the world’s 670 million kerosene lamps with 

cleaner, safer solar-powered lighting represents a major opportunity to deliver across multiple 

fronts,” UNEP Executive Director Achim Steiner said in once UN conference (UNEP, 2013). It is 

believed that Philips, a responsible innovation practitioner dedicated in lighting industry, could 

play a key role and has a global impact in this endeavour.  

Sustainability and Lifestyle 

Solight also offers an advantage in terms of sustainability. As mentioned, kerosene lamps create 

serious health problems, as the chemical can burn the clothes or the skin of the person if 

spilled. They also create fire hazards and ecological damage. This will all be improved 

significantly with the adaptation of Solight instead of kerosene or paraffin options.  

The system provided by Solight allows the user to own the product by making incremental 

payments in terms of rental fees. Owning the product means an independence from the 

suppliers. The users have no longer the need to visit the shop for rental payment or for 

delivering the product after use. The user can stay at home and use that time for their families 

or their jobs.  
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Insuring Integrity of the Product  

This chapter discusses how to insure the integrity of the Solight so that no hacking or modding 

of the system occurs. For this, certain responses were divided into two categories the technical 

aspect and the social aspect. 

Technical aspect: 

Here was thought of ideas that had to do with the technical aspect such as the hardware of the 

Solight to make it form a single seamless mould so that to repair the Solight you would actually 

have to break it. This then brings rise to other questions of this really being sustainable or not, 

since it would not really be dematerialising. A possible solution could be that you would need a 

specific key to open it which only Philips has provided to SACCO which is a slightly better 

approach. However it is wise to not underestimate the power of hackers and that is why we 

come to the social aspect. 

Social aspect: 

The target area is a very community oriented region. Everyone knows everyone else and they 

tend to keep tabs on what is happening and who did what. This type of social control is what 

we aim to harness into increasing the integrity of our Solight; with society doing the work of 

monitoring and controlling the Solight to not be opened and abused. 
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End-of-Life (EoL)  of the Product  

From a life cycle perspective it is important to also pay attention to the end-of-life phase of a 

product. The waste management hierarchy indicates landfilling as being the least preferable 

option. The reduction of waste is the most preferable option in the case of Solight, followed by 

reuse and recycling (Zero Waste SA, 2012). Reduction can be achieved by design but other 

options need to be in place to handle the waste that will still be created. 

McDonald and Pearce pointed out that without appropriate incentives the recycling of PV 

modules is economically unfavorable compared to landfilling (McDonald and Pearce, 2010). The 

Solight however contains also other (electronic) components and housing and can be 

considered as e-waste. This might make it worthwhile to take back old products and reuse 

parts. Unusable parts could perhaps be recycled. The design of the product is still unknown and 

further investigation is needed to create a sound EoL scenario. 
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SELLING POINTS 

The characteristics of an ideal lighting device according to the users have been identified by 

Lighting Africa (2011). These (eleven) characteristics are given below and discussed for Solight. 

i) Affordable – It is clear that the Solight is affordable as discussed in the financial 

overview chapter. 

ii) Portable (usable in different spaces) – The Solight is portable in the sense that it can 

be picked up and placed in another area. 

iii) Sufficient light intensity – At this point, the light intensity cannot be evaluated 

properly. 

iv) Able to control light intensity – It is not yet specified whether the light intensity is 

controllable. 

v) Safe – The Solight is safe because no open fire, high temperatures, smoke and/or 

dangerous fuels are present. 

vi) Durable – The lifetime of the product is three to five years. 

vii) Long run time (when fully charged) – People want to be able to use the light for 5 

hours a day or more (LightingAfrica 2011). The product has to be designed 

accordingly. 

viii) Easy to use and maintain – Not a lot can be said about usability at this point. It is 

likely that the Solight will not be a complicated product. 

ix) Chargeable without the risk for theft – The risk of theft might be taken away making 

the product usable only when a code is entered. This code would be supplied on the 

renting contract. There probably are more and better solutions to solve this 

problem. 

x) Familiar in design – In this project, no attention was paid to the design. This is a topic 

to be looked at further. 

xi) Multi-purpose – The users like to be able to support the product in different ways, 

e.g. on a table, hanging on a hook, etc. (LightingAfrica 2011). As there are three 

versions of the product, the more advanced versions have even more purposes, i.e. 

the phone charging option and radio. 

xii) Branding (known manufacturer) – Philips is of course a generally known and reliable 

manufacturer. It is likely that even in this market Philips has some publicity. 

Although a lot is still unclear concerning the above characteristics, it can be said that the Solight 

performs quite well in this regard. As already mentioned, another benefit is that the user will 

become more independent because they will not need kerosene anymore. Related to this, the 

Solight will also save time because the people will not have to go to the selling point anymore 

to buy kerosene. This is especially true when the Solight is paid by mobile phone. For the 

version including the mobile phone charger, the product again offers the benefit of being more 

independent as charging can be done easily at home. The same is true for the radio, since the 

D-cell batteries required for the current radios will no longer be needed. 
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The product will be rented for a period of 7 to 8 months. The warranty period will be 12 

months, while the lifetime of the product is said to be 3-5 years. Warranty only applies for 

issues that are not the result of users’ actions. 
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EFFECTUATION 
The only way to know for certain if an idea is a good business opportunity is to “implement it 

creatively and at low levels of investment” (Keskin, 2013). In order to do so you need to find 

real customers or serious partners, or both. It is a means-driven approach and you will only 

know once you have begun. 

 

 
Figure 12:The Effectuation model (Keskin, 2013) 

Based on the research conducted, feedback from Philips and our Professor dr. ir. Han Brezet 

and our perceived implementation method and approach we have defined the following for 

Philips, our patron, and SACCO, our key actor, in the system. 

 

Means 

Philips has knowledge of electronics and lighting with a wide variation and portfolio of 

renewable energy based products. This is why they probably will be able to design a solar 

powered lamp, which can fulfil all of the required needs of the users in Africa. They have 

contacts that can help in the contact formulation and distribution of these Solight. 

The SACCO is a huge network of people who are all operating in a cooperative manner. They 

know how to make a system work in terms of local knowledge, connections to banks and 

recruitment benefits for our end users. 
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Goals 

Philips has the goal of wanting to deal with only one client, which in this case would be SACCO. 

They want to have the least amount of responsibility but still maximize their profits. They are 

good in what they do – produce lights that work effectively. 

For SACCO their goal is to recruit as many people as possible while providing them with benefits 

only SACCO members can obtain. They want to stay in control of their own money yet want to 

invest in ventures that are beneficial to all. 

Interact with people I know 

Philips in this system will have to have interactions within its own organization and the only 

other interaction would be with SACCO. 

As for SACCO, it will have like Philips interactions within itself and its members but they would 

also in our system have to have interactions with the mobile service provider and the banks 

(only if necessary). They would also have to interact with Philips in regards to repair and 

purchase of the Solight. 

Stakeholder commitments 

Here in both cases for Philips and SACCO their commitment is high because Philips wants to sell 

its products and SACCO also wants to make a profit from this same product. This means they 

have similar goals and ambitions and will also ensure a high level of commitment. 

Opportunistic Choices that are made 

It is assumed that in our whole system setup that the SACCO will be a willing and active 

member. Also, the assumption is made that the PSS can rely on their distribution methods to 

sell more of our Solights to Africa due to their local knowledge and networks. Since no other 

company on a scale of Philips has entered the African market in solar lamps, Philips might have 

a monopoly there which might not be true till the very end of this system. 
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Methodology for PSS (MEPSS) 3 radar model (Tischner, 2007)  
This chapter reviews the sustainability of the PSS by assessing the social-, environmental- and 

economic sustainability by using the 3-radar model, which compares the PSS to the existing 

lighting and phone charging solutions. The sustainability of the existing solutions is represented 

by the ring with the “=”, the PSS’s performance is represented by the red lines. The radars are 

constructed by making use of the MEPSS toolkit (MEPSS, 2012). The radars and the motivation 

behind them can be found in the figure on this page. Overall, the PSS is a big improvement over 

the existing solutions, the most noticable advantages of the PSS are: 

¶ Equity and justige in relation to stakeholders 

¶ Enable responsible/sustainable consumption 

¶ Transportation/distribution reduction 

¶ Toxic reduction 

¶ Added value for customers 

¶ The most noticable disadvantage of the PSS is: 

¶ Long term Business Development/Risk: this is the explanation for the lower 

economic sustainability, compared to the social- and environmental 

sustainability.  

 
Figure 13: The MEPSS social sustainability radar (MEPSS, 2012) 
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Figure 14: The MEPSS environmental sustainability radar (MEPSS, 2012) 

 

 
Figure 15: The MEPSS economic sustainability radar (MEPSS, 2012) 
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CONCLUSION 
Lighting and phone charging devices are an important part for the lives of Eastern African 

populations as most of them are not connected to the electricity grid. Traditional existing 

solutions as kerosene or paraffin lamps both cause health and environmental damages and cost 

a lot for the low income families. This paper proposed the solution of Solight, which solves the 

major problem of electricity in the region and empowers energy sustainability in populations. 

For the local customers, the system allows to rent a solar light for numerous times to end up 

eventually owning it and making them independent from retailers. It creates financial benefits 

for Philips as well as increasing ties and networks with local entrepreneurs. 
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FEEDBACK FROM THE COMPANY 
Philips Marketing Manager for BoP in Africa said that the presentation we presented addressed most of the 

best practices found for the specified region. The way our BoP was set up, spreading out the costs, is a 

good thing, and is what Philips was trying to impart. However, finding the right balance between the 

extended payment scheme and the risks associated with such a scheme is always tricky. They realise that it 

was beyond the scope of the elective and the time available for us but this issue is something that we have 

brought to light on which Philips then wants to base further electives and projects in cooperation with the 

TU (Technical University). Using a Philips Sales Representative as a go-in-between SACCO and Philips is also 

really nice, the only thing would be to assess the worthiness of having such an employee but this is only 

because of Philips own corporate regulations. Using SACCO as a start-up and the size it comprises in Africa 

also will lead to the importance of this sales representative, which our understanding during the 

presentation has also addressed. Thinking about how many of these would be required is then the next 

step to justify their position. 

Using mobile phones for payment is also a good way for providing the local customers with the much-

needed independence. Nevertheless, we should also think about the hardware costs and the additional 

costs incurred by using this function – such as the transaction costs in sending over the money and sms 

functions as well as the costs for adding a chip in the lighting device. 

Considering the time that was available, the effort that was put into the innovative idea of a rent to own 

BoP scheme and the video, Philips was very happy with the outcome. 
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