Design of a Product Service System to Empower Energy
Sustainability and LocalErepreneurship in Eastern Africa

Eleonora IbragimovaLaurens Klonfp Alkists Kokorikod, Yanzhu ZHANG Harwin
Schreijmen, Tessa van Doesbdrg

YFaculty of Indsustrial Design Engineerfiiggculty of Technology, Policy and Management
3Faculty of Applied Sciences
Delft University of Technology, Landbergstraat 15, 2628 CE Delft, the Netherlands

ABSTRACT

Product Service Systems (FBp®ave recently been used as an innovative tool to efficiently
address the needs inheé context of the baseof the pyramid (BoP) Along with designing
systems to tackle the daily problems of the populations in this target group, PSS also creates
possibilities for multhational companies to expand their businesses into emerging markets.
This paper presents the concept &olight - an innovative Product Serviceyssem that
empowers energy sustainability independenceand local entrepreneurship among Eastern
African populations. Initiated by TU Delft and Philips, Solight provides a convenient way for
people to access and purchase tighrough a rentto-own concept. The systemlals people

to gain independencyby gradually purchasing their own lighting systeand not being
dependent on a natural resource like kerosene but using a renewable energy source

Keywords: Sustainabity, Praduct Service SystemBase of the Pyramicgntrepreneurship in
Eastern Africa, energgustainable communities in BoRenewable energy, lighting



INTRODUCTION

The term “bott omferotb thd largest, oyt podrestocddeconomic group,

most of who live in developing countri@gth an income ofless than US$2.50 pelay (Global

Issues, 2013)This group consists of over four billion people, who live in various geographic
regions varying from South and East Asia tb-Sa har an Afri ca. The phi
p y r a orithe "baseof the pyramid" or just "BoPfs used in particular by people developing

new models of doing business that deliberately target that demogragtuap, often using new
technology.

This projet has identified the rural areas of Eastern Afridche( Kenyan Uganda, and
Tanzanian Region) as its target group. Major problems this group &eethe struggle with
fulfilling their daily basic need¥he focus of the project mn addressing the elégcity 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 accessléextricity (Power facts, 2013lKerosene is the
single most important lighting fuel used herd@he second most important lighting fuel,
electricity, is a modern I and households using it speadnedianof 332 KSh/month to use it.
Lighting from wood is usually adpyoduct of cooking witHfirewood (Ondraczek et al., 2012).
Rural women are a padularly vulnerable category because they do not have equal access to
social and economic assets. Subsistence farming is the priraarg often the only-source of
livelihood for about 70 %f thesewomen (IFAD, 2013)

Due to the absence of stationaryléphone lines in the area, more th&® % of the population
owns a mobile phone. Mosilso use their mobile phonesfor payment purposesiue to the

absence of bank accounts or autoradtteller machinesThey system is so advanced thaey

also transfer money tothers (Ondraczek et al., 2012).

Most of the people live on a gdo-daybasis with difficultiesn savhg money. In this aspect, an

i mportant role in theSaingsand Credit @psr atsi wd 'ayEd
which is a democratic, unigue membdriven, selfhelp coeoperative. 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/wgrkithe

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 thwners and the members

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

Royal PhilipsElectronics, commonly known aBhilips, is one of the largest electronics
companies in the world with businesses in consumer lifesgppliances, healthcare and
lighting.Philips has been involved in creating solutions spedyfita BoP consumers. The past
products include Solar Home System with mobile phone chargapgbility (Philips, 2013),
solar LED torctPhilips, 2013)solar portable light(Philips, 2013nd others.

The purpose of this project is to look at the new technologies and trends and propose an
innovative productservice system that provides lighting solution in BoP countries.



PROJECT APPROACH AND METHOD

The projecthas adoptedhe Product Servic&ystem approachnd also effectuation theoryo

tackle this problemA Product Service System (PSS) is a mix of both products and services
capable of jointly fulfilling a userfseeeds (van Halen, et al., 2008n importantelement in the

PSS is the Service component, which all ows |
local population. Services invoke a relationship between human beings as opposed to a
relationship between a human being andpeoduct (Rifkin, 200). 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 thraagbarch

and discussion in the group. Generally, due to the unigueness of BoP markets, traditional
business models fail because they do not take into account the if8peceeds and
characteristics of the individuséind 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 tfalure 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.

Materials/component Materials/component
manufacturer manufacturer
PHILIPS PHILIPS

1 11

Local people as Local people providing

National Retailer salesman (door to L -
maintaining services

door)
COOPERATIVE
Client Client
Traditional distribution channels BOP-adopted distribution channels

Figure 1. Traditional process versuBoRadopted process (adapted bgos Santos, Kramer and Vezz(dIR])



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 offeese
products/services in a cosfficient 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 lifestylegultures and buying powers that Bocontains, it is necessary to
take a differentiated approach to these marketBrahalad (202) converts theBoP into
microconsumers, microproducers, microinvestors, and innovators requires that we focus on the
4As (as oppsed to the traditional 4Ps of marketingpollowing are the focuses of Bastrategy:

1) Creatingawareness 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) Enablingaccess such thaeven consumers in remote locations are able to get
access to the products/service;

3) Ensuring that the product or service afordable. Most often, this is the most
difficult problem for firms from the developed markets to come to terms with;
and

4) Focusingn 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 antrary to Product ServiceyStems in traditional contexts, PSS in
BoPcontextsneeds to include local people as part of their supply chain. As showigume 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.

Usng the PSS method, the secondary research was conducted to understand the culture,
lifestyle and closely determine the needs of the target grodp.stakeholder map was
developed to analyse the stakeholders of the system angstesn map vasdeveloped for he
ecosystem.



Strategy of PSS

When applying Producte®vice System approach for base of fhgamid markets, the following
was considered:

1 The potential for sustainability through a reduction of resourcesjinmental
impact, andwaste

1 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 produ@sd 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 eval uat ed sustainabiligyTiéthneru | a
2007).

Design Cycle

Working on the Concept

If necessary make adjustments
1 concept
Analyze
Planning Idea Generation
Information gathering Cyclic process repeated
Scope defining

If necessary make adjustments

Requirements |«

™S

Idea Generation Cyclic process repeated

Cancept designs

Brainstorming
Products on the market
Inspiration

1 concept per person
(6 concepts in total)

Analyze ——| Feedback

Figure2 Figurative representation of our Design cycle process



ANALYSIS

PROBLEM DEFINITION

The gien target region for the project is identified as rural areas int Bfsca (Kenya, Uganda
Tanzania Region). The infrastructure of the region is speasfithe area is not connected tbe
electricity grid, and has no stationary telephone lines. The population lives on a low income
with no savings while surviving byihig on a dayo-day basis. Mobile phones are an important
aspect in their daily lives and highlight the value ofgftl lighting products that can also offer
additional energy services like: charging features for phones, batteries and other smallsdevice
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 facilitatesitdoor and indooractivities and
additional features of charging batteries and ragmwering (Alstone eal., 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 gridldighting from wood is usually a by
product of cooking withfirewood (Ondraczek et al., 2012)vhen consumers were asked if
there was one thing they could do to improve their household or facilities, approximately 30%
responded that they would like bettdighting and about 12% that they would like to connect

to the power grid or improve their powesource(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 theidaily nutritional requirements. Yet t has one of t
highest population growth rates. They are a closely &armhmunityand have deep concern for

each other. This leads to mangoperatives amongghemselves.

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

for designers or business companies. In gendhase people think in short term (surviving)

and do not have savings to pay for a product like a solar ligltnae Philips’ g o
improe people’s daily | ives through meaningfu
more sustainable and reduce fossil fuel consumption.



TECHNOLOGIES

Research was conducted for under st andthen g
related products that have been launched in the emerging countries. An overview of the
products and systems are given below.

1 The Philips Dynamo Multi LED is a wind up, hencepseléred flashlight that offers
a bright white light. The use of LECtte 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 selcharging and two minutes of winding by hand will provide 17 minutes
of light. This offers very conveniengliit in offgrid situations. The Dynamo multi led
also comes in a shock resistant outer covering.

1 Solar Home System with mobile phone charging capability is used for illuminating
the home and chargirgp the phones.

1 Solar Portable Lantern is for providilght wherever the users need it.

t
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DESIGN OF THE PSS

DESCRIPTION

Solight is a solarlight based system that provides lighting to the population in East Africa by
also encouraging entrepreneurship and allowing energy sustainafiligy.approach consists of
Philips selling only one type affamily ofproducts® a s ol ar | i ght” through
to SACCGQOn East AfricaThe SACCO recruits some of its members to offer the products to
various customers in their villages viaveekly payment schemélhese customers can then
take their product homeon the basis that they will pay a weekly fee. This can be done at the
SACCO basef the villageor through the use of their mobile service providers. Once the
payment is made, theyxan use the solar lamp for another weeK 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 energyelettricity. There
are three versions of the product:

i) The basic one is only a light,

i) the more advanced model also has a charging function for mobile phones
and other devices,

iii) and the third one incorporates a radionction.

Figure 3. Rendered images of Solight



Philips rep tive makes an ag! with SACCO SACCO recruits Its members to promote the solar lights SACCO members sell the products in their village
to their villages

A local man registers for SACCO, signs a contract and rents He uses the solar light for one week and then he needs He pays by bading points in his mobile phone with a
a solar light by paying the first fee to the SACCO member to pay the fee again scratch card (or by mobile transfer)

if the light breaks down due to the device's fault, he 8] The SACCO member repairs it or takes it to SACCO After renting numerous times, eventually the local man
brings it to the SACCO member to repair it central office to replace it. owns the solar light that makes him independent

Figure4 Story Board for Séightconcept

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 product$his SACCO now offers the products to his/her
fellow villagers acting as SACCO's representatieg. local person, who would like to have

light in their house can approach SAC®Ecome a membeand rent a Solight. They can use
mobile (phone) transfer of money or cash for paying the feeslthough paying with cash is

more expensive in order to promote mobile payment$irough the rento-own system, the

person can own the product after numerousnes of renting it.Paying by mobilereates
independeny for the user,sincefrom 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.



STAKEHOLDERS

Based on these actors and the role they play in this Base of the Pyramid scheme, the
stakeholdershave been placed ithe following power interest matriXFigure 5where those
actors who have the power to change the BoP scheme ae thterest 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.

High
*
Engage Partner
Infrequently to Closely
Help Resolve Issues With
’ Philips Sales Representative ]
Power Philips
[Custﬁers asproject
Keep Champions/
Informed Advocates
| Mobile Phone Provider |

Low
Low Interest High
Figure 5.Stakeholder Map of SOLight PSS

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 efroedium— high

we have classified the actors on the basis of their power and interest hadattitude we
perceive them to have and thus came up with the necessation to take with that actor.
(Table 1). Full stakeholder map is available in Appendix A.
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High Medium

High Medium

Medium Medium

With the perceived and calculated social aniCollaborate very closelyith and involve them in

economic benefits we assume the attitude othe distribution, payment collection processds.

SACCO to this system to be veagsitive and SACCO does not partake then the whole syste
actively followed upon. could fall apart.

Philips is another key actor since they are the on¢Partner very closely with in the design
making the products and selling them. Theiproduction, distribution and repair aspects. Sinc
attitude can be summarised as activadpsitive they will only directly be dealing with SACCt
and also heavily investein the system to be a through their sales representative this alsc
success. requires proper and consistent communiican.

They will have an impact since they are the oneProper communication
who will be selling to lamps to SACCO from Philig

Due to this their attitude too will bgositive and

they will push the system towards functioning

since they have high stakes in making the lam

sell.

Neutral leaning towards positive. Once the lamEngage as project champions and advocate
has proven itself then only do we assume that th keeping them informed and involved in the desig!
customer s’ attitude w process as well as allowing them to speak abo
enhance the marketing through word of mouththeir experiences and act on their thoughts.

and the interest increase.

11



Medium Low

Low

Low

Between Positive and Neutral towards the systenEngage as project champions and advocates a
They will see the potential there is in the systenallow their existing customers the opportunity to
for themselves (a chance to make money) and tralso partake of this benefit as well as use fc
service they can providepgyment through the advertising in stating the use of their own service
phone). in this scheme.

Neutral. Since this system will not be directhKeep informed in the process only when require:
influencing their own system. The only means csince they have very little say as well as interest
interaction is when the SACCO group migtthe whole scheme other than working out their
approach them for a loan which we see as beirinteractions with SACCO.

only beneficial to them. Because of this they se

benefits in this systm and thus have a neutral

attitude to this system.

Table 1¢ Stakeholders Map ad Their Attitudes and Actions to take

12



SYSTEM MAP
The kgure 6 below shows the system map that describes the relationships between the
stakeholders, end users and the whole system.

DD PHILIPS

ooo
O0ooo
O0coo

= Flow of finance

——%  Flow of material

—#  Flow of information
#  Flow of labor

SM: SACCO member
PSR: Philips Sales Representative

Figure 6: System map

To understand thepoints of sale from the customers' view point, the customer considerations
on renting/buying the product during its life peridthve been explored igure 7). Full system
map is available in Appendix B.
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Philips S Light - Customer Considerations from a Customer Journey Perspective

Need evaluation
Budget plan
Raising money
Join SACCO

Visit shops
Comparing goods
on market

5 0 Light

Figure 7 Customer Coriderations throughout PSS

Contribute in
SACCO

Enjoying SACCO
service and
warfare
Receiving
information from
SACCO
Community
pooling for
product

Affordable
Portable (usable in
different spaces)
warfare
Sufficient light
intensity

Product safety
Life time of
product

Long run time
Operation and
usage convenience
Easy to use and
maintain
Chargeable
without the risk
for theft
Branding

Trust of the seller
Payment method
Product warranty

Functions of light
Solar charging
hours

Lighting hours
per product
Easy to use
Break down
frequency
Repair methods
and payment
Where to send
for repair
Repairing time
Warranty

Other possible
usage

Mobile Service
contract
Mobile phone
universal
Single payment
charge

SMS payment
charge
Duration for
making a
payment via
Mobile Service
Provider
Payment safety
Other possible
payment
method without
phone
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CUSTOMER JOURNEY

To showhow a potential customer would purchase the rent to own Solight we will take you
through a short customer journey. Here the orientation phase,-puechase phase, purchase
phaseand 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, whicis 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 SA@®@rme
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 infeuémem in turn. The figure (Figure 8)
below gives a figurative description of the customer journey.

Awareness

- gers

ka1

Orlentatlon

SM

Rent to own

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 exchangesp@cted in the value
network we have created for our system (Figurev@)ich will provide an understanding of why
the stakeholders would like to be in the netwodqd what is in itdr them.

1 Philips
Philips is the manufacturer of the solpowered 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 msustainable, 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 representative38@CO.

Tt KAfALIAQ alfSa NBLINBaSydalradagds
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 salepresentative 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 vigitages 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 by a trustworthy, resourcech,
multinational company which provides higjuality products.

The sales representativeole job is tosell the lamps toSACCOs. The sale of lamps is
accompanied by technical, as well as commercial education for the S&@e@@reneur

who will be selling the lamps; this provides a better service and a stronger brand
identity for the enduser.

1 SACCO
The large SACCO network provides the Philips sales representative with access to the
local communities and provides scalalyilib Philips. The lamps will be sold by a trusted
SACCO entrepreneur, which increases ,the
this supports the local community by offering a business opportunity to local
entrepreneurs. The SACCO will also provilteal repair service.

1 Enduser
The enduser buys the lamp from the SACCO, after becoming a member of the SACCO,
by doing an upfront payment, which is followed by réotown payments. The upfront
payment increases the commitment of the ender to the SACO, while the rento-

16



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 -polaeredlamp

will reduce the energy costs of the emnders, by reducing the need for energy suppliers.

The enduser can do the upfront and periodic payments both in cash and via mobile
phone. The cash payments will directly be done to the SACCO, whimaathiée phone
payments will be done via the Mobile Service Provider (MSP). Theisand 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. Betidemobile
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 thesersl the
possibility to pay via their mobile phone.aMSP will be paid on a commission basis for
managing the money transfer (both the upfrerand periodic payments) from the end
user to the SACCO.

17
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FINANCIAL OVERVIEW
Following is a financial overvigiFigure 10pf the Solight systemt describesstep-by-step how
the finances are utilized and transferred in the system.

Financial Overview

System Overview

1)

2)
3)
4)
5)

6)

7)
8)

Mobile Service, Internet Service, Online Payment Service

FigurelO: Financial overview

Philips finds a Sales Africa representative who has a commitment with Philips on sales
service of Philips products. Alteringely, Philips helps local entrepreneurs to set up a
substantive organization committed to sales department of Philips.

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

to Sales Africa. Sales Africa importssgroducts and pay to Philips.

Sales Africa finds its own channel to communicate with local SACCOs and set up retall
shops at local SACCOs where members of the SACCO could easily have access to the
product.

SACCO offers our Philips products on a weekfyneat scheme to various customers.
Customers rent the product and pay the weekly fee either at SACCO shop or via mobile
phone.

The product “Solight?” t hat SACCO sell s h
charging function, thus SACCO has a contraitt 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 thereia “ sy mbi osi s” ©be
and Mobile Phone Service company.

The Mobile Phone Service company transfers the product renting fee to SACCO monthly.
Customers own the product after a certain amounts of renting @enbwn).

19



EVALUATION

FINANCIAL COMPARISON

Number of lighting products per household

“Based on the most commonly used | ighting de¢
use in the range of 1.3 to 2.1 lighting devices at a time to light their hofiightingAfrica,

2011). Thigneans that activities are often interrupted in order for the lighting product to be
utilized in an alternati ve ldaghtingAfricat 2011) such as

Durability of conventional lighting devices

The average Kspan 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 ofldtier 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 marketl(ighting Afica, 2011)

Current expenditure on grid electricity

The Lighting Africa report calculates the monthly expenditure on electricity for those connected
to the grid, “we take t he-shadec paaffinelamp paidcbir a s e
consumers, plushe 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 ndrinalize
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 ScenariasPhilips Sustainabl&olution

Base Condition
An average of US$57 pgear on lighting, roughly US$60 (in kerosene case$4year for
kerosene USR0/year for charging)USH.5-20/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 servicesia the old payment pattern, the customers
(home) now will only pay around U&$per home for lighting only to Mobile Phone Service
Company per year in total (US$er month), or US80 per year fa lighting and radio in total
(US$%.6 per month ). The avage monthly income is US$90 to US$154 per home.

Philips should design three types of product, being:

20



9 Product A anormal rechargeable light,

1 Product B a solar seldependent light and phone charger incorporated,

1 Product C a solar seldependent light witha 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 2:53.5 USD on lighting per month ( 60 * 0.4 or 60 * 0.6 ), we
take 3 USD for averagThe 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 pduct renting cost as following:
Product A. 36 /365 =0.1 US$/day , weekly 0.7 US$ / home
ProductB. 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
£, 25£ (15USD, 30 USD, 37.5USD) agriygosed normal sale price of Philips product A, B, C
per unit respectively (with a manufacturing cost at 5£, 10 £, 15 £ respectively).

Product A 15USD /0.1 US$ perday | 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 37.5USD/0.22 US$ per daj 170 days | r-t-o0 2.15 lights per year

Figurell: Days of paying calculation

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

Profit Calculation
Let’ s assume t hsenanaig eaohuhome roauld kwa ttwo 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 USDB-2 * 15 USD = 30 USDrge®me
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 policyrapmpgroject, activity or
event on the economy of a given areBconomic 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 teffex 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 kespmponents for a streamlined economic impact
assessment.

Business Outpu

Business output is sometimes also called sales volume. This depends whontdasdliwhat

to sell. For South Africa, Savings and Credito@rative League of South Africa, the
membership and loans also grew during the yeais teported that SACCO in South Africas
around26,000 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 \sa@leme 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 1,326,008%.

Wealth of Community

The Saght 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 oldadlitional 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 rentto-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
sincethey 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 situatiagach home will achieve a 12065%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 fuelsnrahe
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 @etdsumption system in African
lighting. The combustion of kerosene releases heavy concentrations of particulate matter.
Besides, kerosene is highly toxic to human and animal iifetdd exposure can cause irritation
to the skin, eyes and mucus membranésngterm exposure can cause advanced toxicity
symptoms like vomiting, nausea and headache, even becoming fatal in the case of prolonged
exposure to high concentrations or ingestidesides, the extensive use of kerosene has results
in significant amounto f carbon dioxide generation due
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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Kik 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 aieeffi 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 bsgignificant promotion of its product to

other countries and continentst Repl acing the world’ s 670 mi
cleaner, safer solgpowered lighting represents a major opportunity to deliver across multiple
fronts,” UNEP Executi ve DUNooderenceNBR, ROLIJtIisSt ei r
believed tha Philips, a responsible innovation practitioner dedicated in lighting industry, could
play a key role and has a global impact in this endeavour.

Sustainabilityand Llifestyle

Solight also offers an advantage in terms of sustainabfgymentioned, &rosene 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 kegne 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 shep 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 insuhe integrity ofthe Solightso that no hacking or modding
of the system occurs. For thisertain responsewere dividedinto two categories the technical
aspect and the social aspect.

Technical aspect:

Here waghought of ideas that had to do with the technical aspecatisas the hardware dhe

Solight to make it form a single searskemould so that to repair theofght 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 relly be deméerialising. A possible solution could be thatu 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 areas 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 intancreasing the itegrity of our ®light; with society doing the work of
monitoring and controlling thedight 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 thearde 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 ia tdase of Solight, followed by
reuse andrecycling(Zero Waste SA, 20L2Reduction 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 appropriateentves the recycling of PV
modules is economically unfavorable compared to landfilimgDonald and Pearce, 2010The
Solight however contains also other (electronic) components and housing and can be
considered as -avaste. This might make it worthwhil® 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 characteristicsfaan ideal lighting device according to the users have been identified by
Lighting Africa (2011Yhese (eleven) characteristics are given below and discussed for Solight.

i) Affordable— It is clear that the Solight is affordable as discussed in the finlancia
overview chapter.

i) Portable (usable in different spacesYhe 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 contol 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 fiyears.

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 maintaiaNot a lot can be said about usability at this poiktis
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. Thex probably are more and better solutions to solve this
problem.

x) Familiar in desigr 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 différemys,

e.g. on a table, hanging on a hook, etcightingAfrica 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 manufacturef) Philips is otourse 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 regardds already mentioned, reother 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 keosene. 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 ibesiade 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 beb3years. Warranty dg applies for
i ssues that are not the result of wusers’ act
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EFFECTUATION

The only way to know for certain if an idea
creatively and at (Keskn, 20&3)¥neotdsr toad so yon needstd fimeé n t ”
real customers or serious partners, or both. It is a medmgen approach and you will only

know once you have begun.

EXPANDING CYCLE OF RESOURCES

means
goals INTERACT

WHO | AM WHAT CAN WITH PEOPLE STAKEHOLDER

WHAT | KNOW | DO? | KNOW COMMITMENTS
WHOM | KNOW

‘ -

CONVERGING CYCLE OF CONSTRAINTS AND GOALS

|

NEW FIRMS, NEW PRODUCTS OR NEW MARKETS

Figurel2: TheEffectuation model (Keskin, 2013)

Based on the research conducted, feedback flBmlips 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 wathwide 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 faulation 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 ussr
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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 de-produce lights that work effaévely.

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 | 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 arr 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 PhilippdaSACCO 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.

OpportunisticChoices 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 Ibkaowledge 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 trudltihe very end of this system.
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Methodology for PSS (MEPSS) 3 radar mod&lischner, 2007)

This chapter reviews the sustainability of the PSS by assessing the, ssniabnmental and
economic sustainability by using ther&dar model, which compares the P&Sthe existing

lighting and phone charging solutions. The sustainability of the existing solutions is represented
by the ring with the “=", the PSS’ s perfor m:
constructed by making use of the MEPSS todMEPSS, 2012 he 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:

1 Equity and justige in relation tstakeholders

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 sociabhnd environmental
sustainability.

= =4 4 -4 - -1

i Employment/working
conditions ' PRIORITY: K=No L=Low M=Medium H=High

sindependency from energy
= ‘ sshort pavback time fi stomers |
S pay S 5
/ y +fair commission fees
Equity 3 IS r €
Empower/ / s R Equity ar rJ’:xE. ,’. l-t‘ [»'|
valorise local p / A refation to
A"
\
y
/ \
|

resources ‘/’ / 7\ \ ' stakeholders I—

| stes
-
\
|\ )
ur A\ 7 i
\ ( \ - / Enable responsible/
" - tainable con nptio
Improve social \\ A Ustainable consumption|
cohesion AN -
P anetirs micht - \\_ T

Favour/Iintegrate weak and marginalized

Figure B: The MEPS$bcialsustainability radarfMEPSS, 2012)
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: | +PSS reduces travelling and fossil
: | fuel usage

System life optimisation

+no fossil fuels burned in lamp
+contains a rechargeable battery,
instead of disposable D-cells

reduction

+makes use of abundancy of
solar energy

Toxic

Conservation/.

biocompoatibility

Waste minimisation/valorisation

PRIORITY:

N=No L=Low

Hetigh

Transportation/
distribution

+mobile payment reduces
travelling

+phone charging option reduces
travelling

reduction|

+long lasting product

+makes use of renewable energy
-more resources needed than for
producing a kerosine lamp

Resources
reduction

+no disposable parts or goods
needed
+collect and return devices

Figure ¥: The MEPSé&nvironmentalsustainability radar (MEPSS, 2012)

+penetrating the BoP
+joining the sustainability
bandwagon

+increased spendable income of
citizens
+less import of fossil fuels

+partnership of established
companies

+co-operation with local
entrepreneurs

PRIORITY:

Figurel5: The MEPSS economic sustainability raEPSS, 2012)

+profitable for Philips, SACCO,
entrepreneurs and MSP
-higher production costs than
kerosine lamp

+reduced energy costs
+reduced travelling saves time

+independency from energy
suppliers

+more sustainable than kerosine
lamp and central phone charging

+measurable results
-high market uncertainty
-new PSS with new
implementation

-ROI hard to predict
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CONCLUSION

Lightingand phone charginglevices 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 propodad solution of Solightwhich 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 forenaus 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 BaiPAfrica 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 thébaance between the

extended payment scheme and the risks associated with such a scheme is always tricky. They realise that i
was beyond the scope of the elective and the time available for us but this issue is something that we have
brought to light orwhich Philips then wants to base further electives and projects in cooperation with the
TU (Technical University). Using a Philips Sales Representative-astzetygeen SACCO and Philips is also
really nice, the only thing would be to assess the wokkmof having such an employee but this is only
because of Philips own corporate regulations. Using SACCO asugpstad 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. Neukeless, we should also think about the hardware costs and the additional
costs incurred by using this functiersuch 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.

Consilering 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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