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Two page management summary 

This report discusses the data of 17 interviewed users of the currently installed 200 Light Up 
The World LED lighting poles and boxes in the Wechiau Community Hippo Sanctuary in 
northern Ghana. The interviews are part of my graduation project that focuses on BoP 
innovation management. For this graduation project a theoretical framework is used which 
investigates the users as part of the innovation process from different points of view. These 
views are discussed in detail in this report. This short management summary has a more 
narrow focus. It only discusses the following 4 main questions that come in mind when 
thinking about the combination of innovations, users and markets: 

1. Do we make the right product? Does the product fulfill the user needs? 
2. Will the users indeed adopt the LED pole and box? 
3. Is the system of supporting actors available, like after sales service and repair? 
4. Do the customers know the Philips brand and do they trust the company? 

Question 1: Do we make the right product? Does the product fulfill the user needs? 
For BoP you should innovate for the 4 A's: affordable, accessible, available and aspirational 
(Prahalad, 2006 and K. Ramachandran , former CEO of Philips Indian subcontinent). The first 
3 A's reflect to the capacity to consume the product, the 4th A deals with the aspiration to have 
this product. 

• It cannot be objectively concluded whether the LED pole or box is affordable or not. 
From the answers on the different questions it could however be subjectively 
concluded that the LED pole or box can be assumed to be affordable for the current 
paid subsidized price of 10 cedis. More research is needed to determine an 
affordable price which is closer to the real price than the current paid 10 cedis. 

• The selling point in Wechiau is accessible for the people living in the Hippo 
Sanctuary. It certainly takes them time to travel to Wechiau, but most people are 
already traveling to Wechiau for the weekly market. 

• The product, spare parts and repair service are available for the people living in the 
Wechiau Community Hippo Sanctuary. A special Lighting Staff is operational from its 
base in Wechiau , taking care of payments administration, installation and spare parts 
and repair service. 

• The LED pole and box are aspired by the interviewed persons. 

From the situation of these 4 A's can be concluded that the right type of product is made to fit 
the user needs. This product is also available and accessible for the user for the current 
subsidized price of 10 cedis (about 7 euro's). 

Question 2: Will the users indeed adopt the LED pole and box? 
According to Rogers (2003) there are five perceived attributes of innovations that explain 
different rates of adoption by different individuals: relative advantage, compatibility, 
complexity, triability and observability. 

• From the fact that there are hardly any other lighting systems available in the Hippo 
Sanctuary besides kerosene lanterns and handheld torches, it can be concluded that 
it is relatively easy for the LED pole and box to have a relative advantage. There are 
hardly any serious competing products. The interviewed persons like to use the LED 
pole and box and mention various advantages of the system. The mentioned points 
for improvement are not resulting in a negative attitude towards the LED pole and box 
compared to the previously used kerosene lanterns. It can therefore be concluded 
that the LED pole and box have a relative advantage compared to kerosene lanterns 
and handheld torches. 

• The fact that 88 % of the interviewed persons can earn more money with this lighting 
system also gives the system a good relative advantage. This advantage is however 
not directly recognized by the interviewed persons. Efforts have to be made to teach 
the users about this advantage in order to speed up the adoption of the system. 

• From the compatibility point of view there is no reason this LED pole and box will 
not be adopted. 
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• According to all interviewed users this product is very easy to use. The use of the 
product was explained at information meetings for people interested in buying a LED 
pole or box. After installation of the system the way of using it was explained again. 
The complexity of this product is not too high for the users; it is in line with their 
capabilities. From the complexity point of view there is no reason this LED pole and 
box will not be adopted. 

• The triability and observability of the product was very good for the interviewed 
persons. Almost all the interviewed persons could see or try the product before 
buying it. The persons who could not see or try it attended at least an information 
meeting about the system. 

For the adaptability of the LED pole and box can be concluded that all the 5 attributes are in 
place to make the adoption successful in case of the current subsidized price of 10 cedis. The 
adoption can be made easier by putting more effort in teaching the users that they can earn 
more money with the system by which the relatively high initial investment is earned back 
relatively quickly. Also the fact that the costs of ownership are almost zero and that the 
current expenses on kerosene for lighting purposes are not necessary anymore can be 
stressed more. From the interviewed persons only 6% mentioned the reduction in kerosene 
costs as advantage of the lighting system. 

question 3: Is the system of supporting actors available. like after sales service and 
repair? 
It can be concluded that the supporting actors for selling, installation, maintenance and repair 
are available for the users by means of the Lighting Staff in Wechiau. The financing 
supporting actor is only partly available, but at the same time this actor is very necessary for 
the long term sustainability of the project and system. The first systems are sold for the 
heavily subsidized price of 10 cedis. There is also money available for initial maintenance and 
repair service via the maintenance funds. In about three years from now the installed batteries 
reach their end of life and have to be replaced . New batteries cost 20 cedis in that region and 
cannot be paid by the maintenance funds in those large quantities. This means that more 
financial support is needed to make this project system really sustainable on the long run . The 
users will probably not pay the 20 cedis for a new battery by themselves if the whole system 
was initially bought for 10 cedis only, this does not fit in their perception about the price of the 
product. The local NGO Nature Conservation Research Centre is aware of this problem and 
is working on a solution. 

Question 4: Do the customers know the Philips brand and do they trust the company? 
• From the interviewed persons only 29 % (5 persons) knows the Philips brand, 71 % 

had never heard of Philips. 
• From the interviews can be concluded that Philips is trusted to be able to make the 

right type of products at a reasonable price for the BoP market according to the five 
interviewed persons that actually knew Philips. 

• It can also be concluded that Philips is perceived as being benevolent by the five 
interviewed persons knowing Philips; Philips really wants to help the people and does 
not only want to earn money. 

Summary 
It can be concluded that the Light Up The World LED lighting poles and boxes in the Wechiau 
Community Hippo Sanctuary fulfills the user needs and has a large chance of adoption. 
Philips is also trusted by the interviewed persons to be able to make the right type of products 
at a reasonable price for the BoP market in order to really help these people. Attention should 
however be paid to the following points in order to make the LED poles and boxes successful 
as BoP innovation in Ghana: 

1. make users aware of the relative advantage of earning more money when using the 
LED pole and box (both with doing additional work and saving money on kerosene). 

2. solve the problem of the long term financial sustainability of the project 
3. create awareness of the Philips brand in the region 
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1 Introduction 

In this chapter a short introduction of the project is given for which the users are interviewed. 
The products that are used by the interviewed users, a solar enabled LED lighting pole and a 
solar enabled portable LED boxlight, are also briefly described. The second section of this 
chapter shows the location of the interviews held in Ghana. The third section briefly explains 
the structure of this report. The last section gives the exchange rate of the Ghanaian cedis to 
dollars and euros. 

1.1 Investigated project 

In this section some basic information about the project and the product is given. The aim is 
not to give a detailed project or case description, but to give only a short introduction for 
creation of the context of the interviews being held. 

Goal and scope of the project 
The 17 interviews were all held in the Wechiau Community Hippo Sanctuary, see figure 1.2 
for the location of this area in Ghana. This is an area with 17 villages, seven schools and two 
health clinics located on the Black Volta River. The sanctuary is a full day's rugged journey 
north of Ghana's capital city, Accra. It houses one of two populations of hippos in West Africa, 
where the animals are nearly extinct. Over the total reserve length of 40 km the villagers have 
moved all farms and fishing activities two kilometres distance away from the river. In this way 
an undisturbed grazing habitat for the hippos is realized and human-hippo conflict is 
minimized. This moving away from the river in order to give space to the hippos clearly has a 
negative economical impact on the local people. They however support the project, because 
they understand that by conserving the environment, they are creating other opportunities for 
their community, including the increasingly popular trend of eco-tourism 
(http://www.lutw.org/project qhana.htm, last accessed December 10, 2007). The lighting 
project in the sanctuary is part of a broader development program running since 1998 by the 
Nature Conservation Research Centre (NCRC) and the Wechiau Community Hippo 
Sanctuary (WCHS). 

There are 22 communities associated with the Wechiau Hippo Sanctuary. The objective of 
this initiative is to supply and install a solar enabled lighting system in each of the 550 housing 
compounds, as well as, schools and health posts in the project area 
(http://www.lutw.org/project qhana.htm, last accessed December 10, 2007) The project 
started in 2004. At this moment a total of 200 systems is installed. A total of 55 systems is 
recently paid for, but not yet installed. This means that after a running time of the project of 
about 3 years 255 of the total of 550 planned systems are adopted. 

After evaluation and field test of the developed lighting systems and making the necessary 
adaptations on the design, the target region can be enlarged to cover the whole world . 

The project partners 
The project was started by the locally active Non-Governmental Organization (NGO) Nature 
Conservation Research Centre. NCRC already cooperates since 1998 with the Wechiau 
Community Hippo Sanctuary on various activities: hippo conservation , creating clean water 
bore holes and helping in realizing more schools in the Sanctuary. 

The Wechiau Community Hippo Sanctuary (WCHS) is the local organisation active with the 
various projects in the sanctuary. 

Light Up The World (LUTW) is a Canadian based NGO, delivering the technical lighting 
systems for this project. The current lighting systems are developed by a LUTW partner in Sri 
Lanka. The quality of this product is too low, resulting in a too short lifetime of the product in 
real field conditions. This was one of the reasons LUTW recently involved Philips in this 
project as supplier of state of the art high quality LED lighting systems. At the moment of the 
interviews Philips had only delivered first working engineering samples for the project. 
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Canadian Hydro Developers, Inc.has funded the first phase of the project. The company owns 
and operates thirteen green power facilities (http://www.lutw.org/project ghana.htm, last 
accessed December 10, 2007). 

Technical product details 
The lighting system consists of 3 main building blocks: a solar panel, a LED spot and a 
battery charging system. In the battery charging system the electricity generated during 
daytime by the solar panel will be stored. The battery charging system also protects the 
battery from deep discharge and overcharging, which is necessary for the lifetime of the 
battery. 

LUTW investigated the lighting needs of the BoP customers in general, and came up with a 
technical specification. This specification is also used by LUTW for developing the current 
lighting system for the Hippo Sanctuary, see table 1.1. LUTW delivered the components of 
the system to NCRC who assembled it into a pole and a portable box, using local available 
materials and capabilities, see also figure 1.1. 

fh ,. h . . h WCHS Table 1. 1 Brieftechnica spec11cat1on o t e current 1q1 tmq system mt e 
Light output duration 
Light output 

Liqht dimminq possibilities 
Versatility of use 
Mounting of product 
Robust system 
Solar panel 

Wirinq 
Batteries 

Switches and Battery are 
inside the box. 

At least 4 hours 
Minimum 80 - 100 Lumen, comparable with an incandescent 
bulb of about 10 Watt 
Necessary for enerqy savinq 
From ambient liqhtinq to task liqhtinq 
Bracket 
Non-fragile, humidity and dust resistant 
High quality, rugged frame, sealed, long lifetime of at least 10 
years. 5-10 Watt peak. 
Ruqqed and UV resistant 
Sealed, low-cost batteries, long lifetime, replaceable 

Solar panel 

Switches Battery 

Solar enabled LED light box Solar enabled LED light pole 

Figure 1. 1 The solar enabled light LED pole and portable LED light box 
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1.2 Locations of the interviews 

The 17 interviews were all held in the Wechiau Community Hippo Sanctuary, see figure 1.2 
for the location of this area in Ghana. 

The interviews were held in the period 14-20 October 2007. 

There is no electricity available in the Wechiau Hippo Sanctuary, see also chapter 2 for more 
information. 

o Town, vilage 
. + _.. Arpcn 

uinea -- lntcmatia1.t bould11ry 

S
_p;_t::::0._ _ _.-;.-lia-'"= __ _.,,.::::=-----l-- 9'- -- Regicnol boundory 

tnW'l tu Mii) ---- Main mzd 
7,........,.._...__.._............. ·-- Semndnry read ____ ..,. ........................ .........__.. Railroad 

~Jt ..._ .............. ~ 

' 

Figure 1. 2 Location of the interviews in the WCHS: Wechiau Community Hippo Sanctuary 
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1.3 Structure of this report 

The structure of this report is following the theoretical framework of my graduation project with 
some specific adaptations for the user as a special type of partner in the innovation process. 

The second chapter starts with presenting some basic information about the interviewed 
persons, like gender, whether they have electricity, where and how they use the light pole and 
box etc. 
The third chapter describes the relation between the user and the innovation system and 
discusses items like capabilities of the users, the availability of the necessary actors the users 
have to interact with (selling points, repair service, etc) and the opinion of the institutions 
regarding this lighting innovation. 
The fourth chapter looks at the relation between the users and the innovation system. It 
discusses if the right product is made by looking at the 4 A's of a good BoP product 
(affordabil ity, aspirational , accessible and available) and the diffusion of the innovation. 
The fifth chapter discusses the trust between the user and the innovation project partners like 
Philips and the Non-Governmental Organizations Philips cooperates with . 

Each chapter ends with a chapter specific conclusion. Readers who are only interested in 
certain specific subjects can limit themselves by only reading that corresponding chapter. 

1.4 Exchange rate of Ghanaian Cedis 

This report uses Ghanaian Cedis for the answers which are related to prices. 
The table below gives the exchange rate of the cedis with the euro and the dollar (situation of 
December 2, 2007). It is chosen to use the cedis in this report and not the dollar or euro, 
because this represents the anwers of the interviewed people the best. The cedis is on the 
other hand almost equal to the dollar, making it easy for the reader to get an idea of the order 
of magnitude of the amount of money given in cedis. 

T. bl 11 E h a e xc anqe ra es o fth Gh e ana1an c d" e IS 
Ghanaian Cedis US Dollar Euro 
1 1.03 0.71 
10 10.34 7.07 
15 15.51 10.60 
20 20.68 14.14 
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2 Basic information about the interviewed persons 
and the use of the light pole and box 

A total number of 17 persons are interviewed in 6 of the 17 communities that have adopted 
the system. It was chosen to interview a large variety of types of people, because with the 
limited available amount of time it was not possible to draw a representative random sample. 
By interviewing various types of people the chance is larger that you get different answers 
and comments, resulting in more information in the end. 

From the 17 interviewed persons 3 had a light box, the other 14 had a light pole. Of these 17 
interviewed persons the following statistics are available: 

Gender and necessity of the translator 

17 persons interviewed in total 

Woman 
29% 

71 % 

Figure 2. 1 Percentage man-woman 

Necessity of translator during the 
interview 

No 
18% 

Yes 
82% 

Figure 2. 2 Necessity of a translator 

The lighting system is used by both men and women. There are however more men 
interviewed than women. 

A translator was necessary for 82 % of the interviews. The same translator, Agba Tungbani, 
accompanied me during my stay in the Wechiau Hippo Sanctuary Community. Before doing 
the first interview I explained the purpose of the interviews to him and we read and discussed 
through the entire questionnaire. Agba knew almost every interviewed person, because he is 
living in Wechiau since he was born. This made the interviewed people also very willing to 
answer my questions. Agba was not pushing the answers in a certain direction, because 
different answers were given by the different interviewed persons. 

Availability of electricity 
Electricity is not available in Wechiau and its surrounding small villages in the Hippo 
Sanctuary. The nearest electricity grid is in the regional capital Wa, which is a one hour drive 
by car or public transport on gravel roads. The government recently promised to connect the 
village Wechiau to the national electricity grid. The poles and the wires are already installed, 
see also figure 2.3 for a photo. Some villagers believe they will be connected in November 
2007, others think it will be earliest May 2008. The small villages surrounding Wechiau will 
however not be connected to the grid in recent future. The population density is very low and 
the villages are not concentrated but quite dispersed. 
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Figure 2.3 The unconnected electricity poles and wires in Wechiau 

Main occupations 
The following figure shows the main occupation of the interviewed persons. The term "main 
occupation" is used, because a lot of the interviewed persons have more than one 
occupation. Some men are both farmer and ranger of the Hippo Sanctuary, or are farmer and 
selling cooked food at the local market. Some photo's of typical occupations are shown in 
figure 2.5. 

Occupation of the interviewed person 

6% 
IJ Shop/ selling products 

• Teacher 

O Employee of WCHS 

D Farmer 

• Fisherman 

CJ Chief of a village 

• Guard of the mosque 

Figure 2. 4 Main occupation of the interviewed persons 
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Teaching at a local school 

Figure 2.5 Photo's of some typical occupations 

From figure 2.4 can be concluded that various occupations were present. This choice was 
made on purpose in order to get a broad scope on the type of users of the lighting system. 
The distribution of occupations of the interviewed persons is not compared with the general 
situation in Northern rural Ghana, because a sample of 17 interviewed persons is not very 
large and therefore not very interesting to make this comparison . 

Types of usage of the product 
The product is mainly used outside the house, see figure 2.6. Only the 3 persons with a 
boxlight can carry the box inside and use the light inside the house. 

Where and how do you use the 
product? 

150 ~-----------1~0~0---~ 

~ 100 -j-----------..... 
~ e.:. 50 -l---~Hs-------

O l-~J:!li~:i:::i!J:I.........~~~-

Inside use Outside use 

Figure 2. 6 Percentage of people using the product inside the house and outside 

The LED pole and boxs are used for a various number of tasks. Most of the tasks are home
related like cooking, reading/ homework. A total of 88% of the interviewed persons also use 
the LED pole and box for work related tasks, see the next figure for more details. The 
mentioned social activities for which the LED pole and box is used, are activities like playing 
cards and chatting with friends or using the light for doing the prayers (Muslims have to pray 
in the light in Ghana). 
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Where and how do you use the product? 

120 -~-~---1-0-0--~~~----~ 

100 -t---....-----.,,.,.,..,..,,.---~&----------i 

80 -t----r,;:~:1---f; :t;:'J:~''J---Uh.i<.S l-------1 

~ 60 
~ 

40 

20 
0 +---"""'"""-~-............. -~-"'"""""'....__~ _ _....... ....... ---I 

Cooking/ Reading/ Work related Social 
household homework tasks activities 

tasks 

Figure 2. 7 Percentage of people using the product for certain activities 

Additional money earned with the LED pole and box 
A total of 88% of the interviewed persons also use the LED light pole or box for work related 
tasks. The next figure shows what specific type of work related tasks they do with it. It has to 
be taken into account that for the interviews different types of occupation groups are 
interviewed, the given percentage of job activities are therefore not representative for rural 
Ghana in general. 

A large percentage of the work is farm related work like processing maize and cracking 
groundnuts. The cracked groundnuts, which they grow on their farm, can be sold on the 
weekly market. The Hippo Sanctuary is close to the river. The local fishermen use the light to 
repair and make fishing nets in the evening. This task is much easier now with the bright light 
of the LED pole compared to the previous light from kerosene lanterns. A third type of activity 
which a lot of people do as a side job is to buy a big sack of for example rice in the city, put 
them in smaller bags of for example 100 gram and sell them. Another type of small scale 
activity is to prepare stuff which can be sold on the market. People are brewing local beer, 
called pita, cook food or make for example knifes. 

The respondents were asked for an indication of the amount of money they can earn by using 
this LED pole, but no reliable answers could be given. The farm related work done in the 
evening is part of a lot of farm related work during the day, the farmers were not able to 
quantify the amount of money they can additionally earn by doing certain tasks in the evening. 
The same is valid for making of the fishing nets. They know how much they earn with a fish of 
a certain size, but is difficult to disentangle the part which is earned by repairing nets in the 
evening. 

Can you earn more money by using this lantern? 

6% 12% 

34% 

12% 

No 

• Farm related 'M'.lrk 

o Making fish ing nets 

D Put stuff in smaller bags for sale 

• Preparing other stuff for sale 
(knifes , cooked food , pito) 

a Shop 

Figure 2. 8 Can you earn more money by using this LED pole and box? 
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Number of hours of use per day 
Ghana is located very close to the equator; it gets dark at about 18.00 and it is light again at 
6.00 in the morning. The LED pole and box have two light outputs: "high" light which is very 
bright and "low" light which is just enough to see where you are walking. Most people use the 
"high" light for 4 till 5 hours and then switch the pole or box to "low" light when to go to sleep, 
see also figure 2.9. The low light level is appreciated very much, because it prevents children 
from stepping on snakes or scorpions when they go to the toilet during night. 

For how many hours per day do you use the product? 

GI 

a. 8 -r----------------,.......,,,.,,.,..,.--------~ 0 
GI 
Q. 6 -r--------., ..... 
0 
; 4 -l------- 

.c 
E 2 +-------
:J 
z 0 -1--w...~..a_-~-

1 hrs high, 9 low 3 hrs high, 9 hrs 4-5 hrs high, 6-8 
low hrs low 

Figure 2.9 The amount of hours the light pole is used per day 

Summary 
All the information in this chapter is shortly summarized below: 

> 5 hrs high 

• Gender: The LED pole and box is used by both men and women. 29 % of the 
interviewed persons was female, 71 % was male. 

• Necessity of translator: For 82 % of the interviews a translator was necessary. The 
translator did his job very well. He understood the goal of the interviews and did not 
influence the answers given by the interviewed persons. 

• Availability of electricity: The is no electricity available in Wechiau and the smaller 
villages in the Hippo Sanctuary. 

• Main occupations: The interviewed people represented various occupations, from 
farmer and fisherman towards shop owners and teachers. 

• Types of usage of the LED pole and box: The LED pole is used outside the house 
to lit the compound. Most of the tasks for which the light is used are home-related 
activities like cooking, reading and doing homework. A total of 88% of the interviewed 
persons also use the led pole and box for work related tasks with which they can earn 
money. 

• Additional money earning with the LED pole and box: Most of the work done with 
the LED pole and box was previously done with the light of kerosene lanterns. The 
type of work done with it varies from repairing fishing nets, running a shop and farm 
related activities to putting stuff in smaller bags for sale. The interviewed persons 
were not able to give an indication of the amount of money they earn additionally with 
these type of activities. 

• Hours of use per day: Ghana is located very close to the equator; it gets dark at 
about 18.00 and it is light again at 6.00 in the morning. Most people use the bright 
"high" light for 4 till 5 hours and then switch the pole or box to the orientation-only 
"low" light when they go to sleep. 
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3 The relation between the users and the innovation 
system 

Innovations take place in an innovation system, providing the boundary conditions of the 
context of the innovation. According to Malerba (2002) innovation systems consists of three 
building blocks: knowledge and technology, actors and networks and thirdly institutions. 
These building blocks of the innovation system can also be applied to the users of the 
innovation. The type of questions which can be asked are: 

• Do the users have the right capabilities (knowledge and technology) to use the 
product? 

• Are the right type of actors and networks available for the users? You should think of 
actors like a selling point, installation service, repair service, financing possibilities, 
etc. 

• Are the institutions in favor of the innovation or are they hampering it? 

3.1 Capabilities of the users 

The capabilities of the users to use this product are measured with the statements shown in 
figure 3.1. For these statements the following scale was used: 
"1 = disagree strongly 2= disagree 3= neither agree nor disagree 4= agree 5= agree strongly" 

You trust the product to function longer than thew arranty period. 

The warranty is clear. 

The user rranual is written in an understandable way . 

This product is C<>rfll'ltible with the charging possibilities you 
already had in place. 

This product is C<>rfll'ltible w ith your way of living. You do not 
have to change your habits and routines a lot (household habits , 

charging of the battery) . 

0.00 1.00 2.00 3.00 4 .00 5.00 

Figure 3. 1 Scores on capability related statements of the user 

Only the statement about ease of use was relevant to ask. The LED pole and box are 
equipped with a solar panel and a battery for charging , making it stand alone from the 
electricity grid. The LED pole and box are sold to the interviewed persons via the Wechiau 
Community Hippo Sanctuary (WCHS). The WCHS takes care of explaining the way to use 
and maintain the product. They also take care of product installation and reparation issues. 
Because of this way of working there is no written user manual or warranty card . 

The light pole and box are easy to use according to the interviewed persons. For the "high" 
light both switches are turned on, for having the "low" light one switch is turned off again . The 
switches are mounted relatively high at "adults heights" in order to prevent children from 
playing with the system and thereby damaging it. At the information sessions about the LED 
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pole and box it also pressed that only adults should be allowed to switch on and off the 
system. 

With respect to the compatibility with the way of living of this LED pole or box it can be said 
that previously the people used kerosene lanterns to lit the compound. They had to carry this 
lantern to the place they wanted to do some tasks. The LED pole or box is that bright that the 
whole compound is lit. This means that more family members are able to do tasks in the 
evening than in the past when a family only had one or two kerosene lanterns. 

It can be concluded that the users have the right capabilities to use the LED pole and box. 

3.2 Availability of the supporting actors for the users 

The supporting actors for the users are actors like a selling point, installation service, repair 
service, financing possibilities, etc. 

This project is executed in a target region, making it different from projects that develop 
products which are sold in general accessible shops. The target region is restricted to 17 
communities which are chosen after a demographic survey by NCRC (Nature Conservation 
Research Centre), the local operating NGO. NCRC is cooperating with the Wechiau 
Community Hippo Sanctuary (WCHS), not only for this lighting project, but also for hippo 
preservation, creating bore holes for clean water, helping in building schools and improving 
roads, etc. For the lighting project a so-called Lighting Staff is set-up locally, consisting of 
people taking care of organizing information meetings in communities and installation, 
maintenance and repair of the lighting systems. The lighting systems are fully sponsored by 
Canadian Hydro, one of the project partners. The systems are however not given away for 
free to the users for two reasons. The first reason is that the people have to feel responsible 
for the system in order to use and maintain it in the correct way. Because of this reason the 
people have to pay 10 cedis for the system. The second reason is that these paid 10 cedis 
are used to set-up a maintenance and repair fund. If people have problems with the system, 
they can report this and the system will be repaired for them free of charge. 

The lighting system is sold via the Lighting Staff located in Wechiau. This staff has a number 
of systems in stock in Wechiau . When the money is paid to the administrator of the Lighting 
Staff, the owner has to arrange a wooden pole (in case he bought a LED pole light) of a 
certain diameter and length. The poles are available from the trees growing in the region. For 
the installation the owner also has to dig a hole at the location where he wants the pole to be 
installed. The installers will mount the system on the pole and fix the pole in the ground with 
cement. 

It can be concluded that the supporting actors for selling , installation, maintenance and repair 
are available for the users by means of the Lighting Staff in Wechiau . The financing 
supporting actor is only partly available, but at the same time this actor is very necessary for 
the long term sustainability of the project and system. The first systems are sold for the 
heavily subsidized price of 10 cedis. There is also money available for initial maintenance and 
repair service via the maintenance funds. In about three years from now the installed batteries 
reach their end of life and have to be replaced . New batteries cost 20 cedis in that region and 
cannot be paid by the maintenance funds in those large quantities. This means that more 
financial support is needed to make this project system really sustainable on the long run . The 
users will probably not pay the 20 cedis for a new battery by themselves if the whole system 
was initially bought for 10 cedis only, this does not fit in their perception about the price of the 
product. This assumption is proven by the fact that the light poles in Wechiau which were 
installed by the government, see also section 4.2.1, are not functioning anymore because 
(quote from interview) "nobody is willing to pay 20 cedis for a new battery if the initial system 
was given away for free!". The local NGO Nature Conservation Research Centre is aware of 
this problem and is working on a solution. 
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3.3 Opinion of the institutions regarding the innovation 

The diffusion of the innovation, the LED pole and box, was done on purpose with the strategy 
to use the chiefs of the villages as first adopters. There are two reasons for this strategy. The 
first reason is that chiefs have a role model in the village. If they adopt an innovation, the 
other people in the village will more easily follow their example. The second reason is that is 
culturally correct to start with the oldest and most important people of the communities. For a 
non-local originated NGO it is important to work according to the cultural correct ways. 

At this moment almost all approached communities have at least one person who adopted the 
LED pole or box. In some communities almost all people have bought the LED pole, in other 
communities only a smaller percentage of the people actually bought the LED pole. The 
differences in adoption rate have various explanations, varying from financial, leadership to 
closeness to the activities of the Hippo Sanctuary. In one approached community the LED 
pole is not adopted yet. This community already had three information meetings, but is very 
poor. 

It can be concluded that the institutions, mainly represented by the chiefs of the communities, 
are not hampering the adoption of the LED pole and box innovation. In some cases it took 
some effort to convince them, but almost all chiefs have adopted the innovation now. 

3.4 Conclusions about the relation between the users and the 
innovation system 

The LED pole and box are compatible with the available capabilities, knowledge and 
technology of the users. 

The supporting actors for selling , installation, maintenance and repair are available for the 
users by means of the Lighting Staff in Wechiau . The financing supporting actor is only 
available for the first installation phase of the project and not for the necessary end of lifetime 
parts replacements for the longer term (which is about 3 years from now). 

The institutions, mainly represented by the chiefs of the communities, are not hampering the 
adoption of the LED pole and box innovation. In some cases it took some effort to convince 
them, but almost all chiefs have adopted the innovation now. 

In order for the users to have a successful innovation, the innovation system needs a better 
incorporation of the financing supporting actor for the longer term success of the project and 
system. The other supporting actors are well in place as are capabil ity and institution building 
blocks of the innovation system. 
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4 The relation between the users and the innovation 
process 

There is also a relation between the users and the BoP innovation process. The users are 
both at the beginning and at the end of the innovation process. The beginning of the 
innovation process is marked by the so-called "user needs". The end is marked at the 
diffusion of the technology, represented by the acceptance of the product and willingness and 
possibil ity to buy the product. With respect to the users and the innovation process the 
following three main types of questions can be asked: 

1. Is a product made which fulfills the user needs? 
2. Is the innovation adopted by the users? 
3. Are the users involved in the innovation process (for getting the user needs clear)? 

The answers on these three types of questions are discussed in the next sections of this 
chapter. 

4.1 User needs 

For a successful innovation you do not only need a technical invention, but also adoption of 
this invention by the users (Garcia, 2002). This implicates that the invented product is 
something the user truly needs. Using this line of reasoning it can also be said that for a 
successful innovation process you need to make a successful product which means that you 
have to take into account the user needs. 

According to Prahalad (2006) a BoP product is succesfull if the following 3 A's are met: 
1. Affordable 
2. Accessible 
3. Available 

The Philips CEO of the Indian Subcontinent, K. Ramachandran, added a fourth A to this: 
4. Aspirational 

The first 3 A's reflect to the capacity to consume the product, the 4th A reflects about the 
aspiration to have this product. Theses 4 A's are made operational in the following questions. 
The numbers at the beginning of each question corresponds to the question number in the 
actual interview. 

Affordable 
4. Can you earn more money by using this lamp? 
10. What do you pay per month on kerosene or candles? 
14. What would you consider a good price for this product? 
15. If you would decide to buy the product, how would you prefer to pay? 
16. How long do you have to save money to be able to buy the product? 

Aspirational 
2.Would you like to have this product? 

Accessible 
18. Is there a selling point within a reasonable travelling distance that also has reasonable 
opening hours? 

Available 
19. Do you expect that the product is in stock at the shop at the moment you would like to buy 
it? 
20. Can you also buy spare parts there? 
21 . Where can you get the product repaired in case it is broken? 
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Each of the 4 A's will be discussed in the following 4 sub-sections of this paragraph. 

4.1.1 Affordable 

Figure 4.1 shows the percentage of interviewed persons which can earn more money by 
using this LED pole or box. This means that the LED pole or box is in that case used for work 
related tasks. A more detailed discussion about this subject is given above at figure 2.7. This 
discussion can be summarized as follows: 88 % percent of the interviewed persons use this 
LED pole or box for work related tasks with which they can earn money. It was not possible 
for the interviewed persons to disentangle the amount of money earned with it from the rest of 
their income. 

Can you earn more money by using this lantern? 

6% 12% 

34% 

12% 

• Farm related 'Mlrk 

D Making fishing nets 

D Put stuff in smaller bags for sale 

• Preparing other stuff for sale 
(knifes, cooked food, pito) 

Cl Shop 

Figure 4. 1 Can you earn more money by using this LED pole and box? 

Figure 4.2 shows the monthly costs of kerosene or candles. All people used kerosene for 
lighting, nobody used candles. A large number of people stated that kerosene is very 
expensive, but if you ask them what they spend on kerosene per month, most of them needed 
some help. I then asked them what amounts they buy, how long this amount serves them and 
what it costs. The kerosene is bought at the weekly market in Wechiau. The amount of 
kerosene people buy also depends strongly on the size of their compound. The larger the 
compound, the more kerosene lanterns are used. 

What do you pay per month on kerosene or candles? 

8 ...-~~~~~~~~~~~~~~~~~~~~ 
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a. g 4 
a. 2 
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0-2 cedis/ 

rm nth 

3-4 cedis/ 

rm nth 
> = 5 cedis/ 
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Figure 4. 2 Monthly costs of kerosene or candles 

unknown 
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In figure 4.3 the opinion of the users regarding the price of the LED pole and box is given . 
The users were asked their opinion about a good price for this product. Almost all users came 
with the paid price of 10 cedis as first answer. Three users however told me that they 
expected the product to be much more expensive than 10 cedis, they were thinking about 
40 ... 100 cedis. After this first answer I asked the user if he would still buy the product if it 
would be 20 cedis. Then I asked the same question for 30 cedis. After these two questions I 
asked what the maximum price was they were still willing to pay; would it be 20, 60 or 40 
cedis (random order in order not to influence the interviewed person in a certain price level). 
The answer of this last question is used for the data in figure 4.3 

What would you consider a good price for this 
product? 

6 ~------------------------~ 
5 +------ --r 

..! 4 
Q. 

g 3 
Q. 2 

:it: 1 
0 -!-, _..w.:;i~.a___,....._.......:; 

10 cedis 20 cedis 40-60 cedis > 60 cedis 

Figure 4. 3 Good price for the lighting system 

Unknown 

Figure 4.4 shows the time needed for saving 10 cedis, the price the product is actually bought 
for. Most of the respondents only have to save 1 month or even less, which is a short period 
of time from a Western point of view, but already quite long from their point of view. The 
interviewed persons who only have to save 1 week are typically shop owners and employees 
of the sanctuary. The shop owner stated that he would also buy the product if the price was 
100 cedis. He explained that with the LED pole he can earn more money with the shop, 
because of the longer opening hours in the evening and the better light quality than with his 
previously used kerosene lanterns. 

How long do you have to save money to be able 
to buy the product (of 10 cedis)? 

10 ~----------------. 
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Figure 4.4 Necessary saving time for getting 10 cedis 

The preferred method of payment is a one-time payment. Only one interviewed person 
preferred an installment. No other options were mentioned by the interviewed persons, see 
also figure 4.5. 
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If you would decide to buy the product, how 
would you prefer to pay? 

20 -..-----------------, 
-[ 15 +--f~~l---------------1 

g 10 
a. 
~ 

One-time 

payment 

Installment 

Figure 4. 5 Preferred methods of payment 

Other 

Conclusion about the affordability of the LED pole and box 
It cannot be objectively concluded whether the LED pole or box is affordable or not. The 
following calculations and assumptions can be made for drawing a subjective conclusion. 
Most people currently spend about 3-4 cedis per month on kerosene. This means that in a 
period of 3 months the LED pole or box of 10 cedis has paid itself back. The users do not 
have to save 3 months to get these 10 cedis, only 1 month or less are needed. The large 
number of people preferring a one time payment gives a good indication that a price of 10 
cedis is affordable for them. Also the fact that a percentage of 88 % of the interviewed people 
can earn more money when using this LED pole or box is an indication that the product is 
affordable at the current paid price of 10 cedis. 

It is difficult to determine the maximum price at which the system is still affordable for the 
people in the Wechiau Community Hippo Sanctuary. Even in this relatively small region the 
living conditions and incomes vary a lot, which is reflected in the mentioned maximum price in 
figure 4.3 and the necessary saving time in figure 4.4. More research is needed to determine 
an affordable price which is closer to the real price than the current paid 10 cedis. 

4.1.2 Aspirational 

The question which should measure the aspiration for the LED pole and box was formulated 
as: 'Would you like to have this product?' 

This question was not asked directly, because all the interviewed persons already had the 
LED pole or box for quite some time when I held the interview. 

The interviewed persons were already using light in the evening before they had this LED 
pole or box. They did not have a habit or culture to go to bed as soon as it gets dark or to sit a 
whole evening in the dark and doing things. Almost all interviewed users state the LED pole 
or box are giving better working conditions, is safer, helps in earning more income and results 
in a better social live because of visiting friends in the evening. This is a good indication that 
they like to use this LED pole and box. 

Another indication that this LED pole and box are aspirational is that 100 % of the interviewed 
agree on the statement that being the owner of such a LED pole and box gives you more 
respect or status in your community. 

From this can be concluded that the LED pole and box are aspired by the interviewed 
persons. 
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4.1.3 Accessible 

The accessibility of the LED pole or box can be measured by asking whether there is a selling 
point within a reasonable travelling distance available. 

The lighting system is sold via the Lighting Staff located in Wechiau. Th is staff has a number 
of systems in stock in Wechiau . When the money is paid to the administrator of the Lighting 
Staff, the owner has to arrange a wooden pole (in case he bought a LED pole light) of a 
certain diameter and length. The poles are available from the trees growing in the region . For 
the installation the owner also has to dig a hole at the location where he wants the pole to be 
installed. The installers will mount the system on the pole and fix the pole in the ground with 
cement. 

Wechiau is the central village in the Hippo Sanctuary. People living in the Sanctuary travel to 
Wechiau on a regularly basis. Some people have a small motorbike, or a bicycle. On market 
days there are tro-tro's, public transport, driving between the small villages and Wechiau, see 
figure 4.6 for a photo. 

>. 

Figure 4. 6 Public transport at market day 

It can be concluded that the village Wechiau and the selling point are accessible for the 
people living in the Hippo Sanctuary. It certainly takes them time to travel to Wechiau, but 
most people are already traveling to Wechiau for the weekly market. 

Figure 4.7 shows the typical type of selling points in Wechiau , the weekly market, a selling 
point along the road and a small shop. The small shop and selling point along the road 
typically sell daily needed products like rice, bread and sugar. The small shop also sells some 
flip-flops. On the weekly market a wider portfolio of products is sold . For products like 
electrical household equipment, people have to travel to the regional capital Wa. At market 
days there is frequent public transport between Wechiau and Wa, on the other days the 
frequency is lower, typically once a day. The trip from Wechiau to Wa takes one hour. 
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Weekly market 

Figure 4. 7 Typical selling points in Wechiau 

As can be seen in figure 4.7 there are no selling points available in Wechiau selling complex 
and expensive products like LED poles or boxes. The project therefore arranged its own 
selling point and staff. Because the project is aiming at a target region with 17 communities 
only, no general accessible selling point which acts like a shop has to be set-up. Having a 
central well known administrator to whom you can pay your money and who takes care of 
arranging the installation is enough. 

4.1.4 Available 

The following three questions made the subject of "availability" operational : 
1. Do you expect that the product is in stock at the shop at the moment you would like to 

buy it? 
2. Can you also buy spare parts there? 
3. Where can you get the product repaired in case it is broken? 

As explained in section 4.1.3 the LED pole and box are not sold in shops, but via the Lighting 
Staff of the sanctuary. This Lighting Staff is taking care of stock, spare parts and repair 
service. 

It can be concluded that the product, spare parts and repair service are available for the 
people living in the Wechiau Community Hippo Sanctuary. 
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4.1.5 Conclusions regarding the 4 A's for a successful BoP product 

It cannot be objectively concluded whether the LED pole or box is affordable or not. From the 
answers on the different questions it could however be subjectively concluded that the LED 
pole or box can be assumed to be affordable for the current paid subsidized price of 10 cedis. 
More research is needed to determine an affordable price which is closer to the real price 
than the current paid 10 cedis. 

The LED pole and box are aspired by the interviewed persons. 

The selling point in Wechiau is accessible for the people living in the Hippo Sanctuary. It 
certainly takes them time to travel to Wechiau, but most people are already traveling to 
Wechiau for the weekly market. 

The product, spare parts and repair service are available for the people living in the Wechiau 
Community Hippo Sanctuary. 

From the situation of these 4 A's can be concluded that the right type of product is made to fit 
the user needs. This product is also available and accessible for the user. 

4.2 Adoption of the innovation 

As already discussed in section 4.1 you do not only need a technical invention, but also 
adoption of this invention by the users for having a successful innovation (Garcia, 2002). The 
adoption process of innovations is described by diffusion process theory of Rogers (2003). 
According to Rogers there are five perceived attributes of innovations that explain different 
rates of adoption by different individuals. These five attributes are measured in the interviews 
to determine the adoptability of the innovation, the LED pole and box. The five attributes are: 
relative advantage, compatibility, complexity, triability, observability. 

Relative advantage is the degree to which an innovation is perceived as better than the idea 
it supersedes. The greater the perceived relative advantage, the faster the rate of adoption 
will be. 
Compatibility is the degree to which an innovation is perceived as being consistent with the 
existing values, past experiences and needs of potential adopters. An innovation which is not 
consistent with the values and norms of a social system will not be adopted. 
Complexity is the degree to which an innovation is perceived as difficult to understand and 
use. Simpler innovations are adopted more rapidly. 
Trialability is the degree an innovation may be experimented with on a limited basis. New 
ideas that can be tried represent less uncertainty for a potential adopter. 
Observability is the degree to which the results of an innovation are visible to others. The 
more people can see others successfully using an innovation, the more likely they are to 
adopt. 

Each of these five attributes will be discussed in the following sub-sections of this paragraph. 

4.2.1 Relative advantage 

Open questions are asked about both the advantages and disadvantage of the products in 
order to get an idea about the relative advantage of the product. It is also asked whether the 
people recognize the (dis)advantages which are typically seen by Philips. This is interesting 
because the Philips way of looking to the world is a typical developed world view, which does 
not necessarily have to be the same as the BoP view. 

If you ask people the open question: "What are the main advantages of this LED pole and box 
for you?" they did not immediately give an answer. Most people are not thinking in 
"advantages" like the way we do. When I reformulated the question in : "What do you like 
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about this product? What are the good things of this product for you?" the answers as shown 
in figure 4.8 were given. 

What are the main advantages of this product for 
you? 

36% 

BrighU gi\es light 

• Does not need to buy (expensi'.e) 
kerosine anymore 

D Used for work related tasks 

o Used for social actil.ities 

• Safer (snakes , scorpions, etc) 

a Used for reading/ studying 

• Used for cooking/ household tasks 

oOther 

Figure 4. 8 Advantages of the LED pole or box in case of open question 

The most mentioned positive thing about this LED pole or box is that it can be used for 
reading and household tasks. The mentioned positive aspects of the LED pole and box are 
quite in line with the typical advantages Philips formulated, see also figure 4.9. 

An interesting thing to notice is that the interviewed persons do not mention as advantage that 
they can earn more money with the LED pole or box. If you ask them this question directly, 88 
% of the interviewed persons confirm that they earn more money with using the system. The 
fact that the interviewed persons can earn more money with this lighting system gives the 
system a good relative advantage. This advantage is however not directly recognized by the 
interviewed persons. Efforts have to be made to teach the users about this advantage in order 
to speed up the adoption of the system. 

The recognition of the typical advantages of the LED pole or box as defined by Philips is 
given in figure 4.9. 

Percentage of recognition of advantages 
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Good No smoke, Children Can do Can earn Better social More status Better 
brightness more studying , more more life in working 

healthy reading household income community conditions 
more chores 

Figure 4. 9 Recognition of the Philips defined advantages of the LED pole or box 

From figure 4.9 can be concluded that most of the Philips defined advantages of the LED pole 
or box are also recognized by the interviewed persons. The only advantage with a low 
recognition is the item "good brightness". According to 55 % of the interviewed persons a 
higher brightness is wished in order to lit a larger area of the compound. Typically 6 to 10 
family members want to use the light in the evening for their activities. Some are reading and 
therefore sitting under the pole to have enough light; others are for example cracking 
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groundnuts and are sitting further away from the pole. The photo's in figure 4.10 give an 
impression of the situation. 

Figure 4.10 A typical compound in the evening hours 

An interesting comment made with respect to safety of the LED pole or box compared to 
kerosene is that kerosene is not specifically regarded unsafe because of the risk of fire . The 
most mentioned unsafe situations are the breaking of the glass of the lantern by the children 
and the situation of kerosene falling in the food during cooking , because you have to lift the 
lantern to get light in the cooking pan. 

If you ask people the open question: "What are the main disadvantages of this LED pole and 
box for you?" the answers as shown in figure 4.11 are given. 

What should be improved on this lighting system? 

55% 

Higher brightness to lit a larger area of the 
compound 

• Also availability of indoor lighting 

o Had some technical problems, are 
repaired 

D Too low quality of mechanical construction 

• More mobile (boxlight) 

Rotable spot light 

• None, is OK like this 

Figure 4. 11 Disadvantages of the LED pole or box in case of open question 

As already discussed a higher brightness to lit a larger area of the compound is wished by 55 
% of the interviewed persons. Another frequent wished improvement is the availability of 
indoor lighting. The LED pole is installed outside, where almost all activities take place. The 
LED pole covers therefore the most urgent lighting needs. During the raining season and the 
colder months people live and sleep more inside instead of outside and would therefore like to 
have light inside too. 

Not all the possible typical disadvantages of such a lighting system as defined by Philips are 
recognized. The system is delivered at a subsidized price of 10 cedis, which is regarded to be 
affordable. The costs are therefore not too high . The short duration of the light is also not 
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recognized, because the used combination of solar panel and battery delivers every day 
enough hours of light. The disadvantage of possible high number of breakdowns and lack of 
service available is also not recognized. The number of breakdowns is until now quite limited 
and in case of problems the systems are repaired or preventive maintenance and parts 
replacement is executed. The only recognized disadvantage is the low quality of light. 
Compared to the previously used kerosene lanterns the LED pole and box are really bright 
and people are even able to read with the amount of light. They would however like to have a 
higher brightness in order to lit a larger area of the compound. 

The interviewed persons were also asked whether they knew similar products from other 
brands, see figure 4.12. When persons know other products you can ask them about the 
difference of this product with LED pole and box and find out whether the LED pole and box 
will have a relative advantage compared to the other known product. 

Are there similar products on the market 
from other brands? 

No 
59% 

Yes 
41 % 

Figure 4. 12 Knowledge about similar LED poles or boxes from other brands 

A total of 41 % of the interviewed persons knows other solar enabled lighting systems. Five 
interviewed persons mention a rechargeable lantern with a solar panel which was used at 
their school or which they saw in a larger city. The other known type of system is the large 
solar panel lighting pole system which were installed by the government in Wechiau . The 
government installed these poles a few years ago, see figure 4.13 for a photo. After 
installation there was no maintenance or repair service arranged. After about 3 years of 
operation the batteries of the systems reached their end of life and hardly any batteries were 
replaced by its users, because who wants to pay at least 20 cedis for a new battery if you 
initially got the whole system for free? These light poles are still standing on various locations 
in Wechiau , but most of them are not working anymore. 

Figure 4. 13 Government funded solar lighting pole on various locations in Wechiau 

The interviewed persons knowing similar products mentioned only a few differences between 
the LED pole and box and those other systems. The known rechargeable lanterns are 
typically lighter than the LED box and give omni-directional light where the box only gives light 
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in one direction. The LED box and pole are regarded to be brighter than the other known 
similar products. 

There are hardly any other lighting systems available in the Hippo Sanctuary besides 
kerosene lanterns and hand held torches. This also means that the LED pole and box hardly 
have competing products. 

Conclusion about the relative advantage of the LED pole and box 
Compared to the kerosene lanterns that most interviewed persons used before, the frequent 
mentioned positive thing about this LED pole or box is that it can be used very well for reading 
and household tasks. The recognized positive aspects of the LED pole and box are quite in 
line with the typical advantages Philips formulated . An interesting thing to notice is that the 
interviewed persons do not mention as advantage that they can earn more money with the 
LED pole or box. If you ask them this question directly, 88 % of the interviewed persons 
confirm that they earn more money with using the system. The fact that the interviewed 
persons can earn more money with this lighting system gives the system a good relative 
advantage. This advantage is however not directly recognized by the interviewed persons. 
Efforts have to be made to teach the users about this advantage in order to speed up the 
adoption of the system. 

Not all the possible typical disadvantages of such a lighting system as defined by Philips are 
recognized . Only the brightness is wished to be higher in a next generation improved system. 
For this moment the brightness is OK. This higher brightness is wished by 55 % of the 
interviewed persons in order to lit a larger area of the compound. Typically 6 to 10 family 
members want to use the light in the evening for their activities. Some are reading and 
therefore sitting under the pole to have enough light; others are for example cracking 
groundnuts and are sitting further away from the pole. Another frequent wished improvement 
is the availability of indoor lighting. The LED pole is installed outside, where almost all 
activities take place. The LED pole covers therefore the most urgent lighting needs. During 
the raining season and the colder months people live and sleep more inside instead of 
outside and would therefore like to have light inside too. 

A total of 41 % of the interviewed persons knows other solar enabled lighting systems. Five 
interviewed persons mention a rechargeable lantern with a solar panel which was used at 
their school or which they saw in a larger city. The other known type of system is the large 
solar panel lighting pole system which were installed by the government in Wechiau . 
The interviewed persons knowing similar products mentioned only a few differences between 
the LED pole and box and those other systems. The known rechargeable lanterns are 
typically lighter than the LED box and give omni-directional light. The LED box and pole are 
regarded to be brighter than the other known similar products. 

From the fact that there are hardly any other lighting systems available in the Hippo 
Sanctuary besides kerosene lanterns and handheld torches, it can be concluded that it is 
relatively easy for the LED pole and box to have a relative advantage. There are hardly any 
serious competing products. The interviewed persons like to use the LED pole and box and 
mention various advantages of the system. The mentioned points for improvement are not 
resulting in a negative attitude towards the LED pole and box compared to the previously 
used kerosene lanterns. It can therefore be concluded that the LED pole and box have a 
relative advantage compared to kerosene lanterns and handheld torches. 

4.2.2 Compatibility 

Compatibility is the degree to which an innovation is perceived as being consistent with the 
existing values, past experiences and needs of potential adopters. An innovation which is not 
consistent with the values and norms of a social system will not be adopted (Rogers, 2003). 

The LED pole and box can be regarded to be compatible with the capabilities of the users. 
The users only have to turn on and off the lighting system using 2 switches. The installation 
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and repair is done by the Lighting Staff. The only thing the users have to understand is to 
switch off the light during daytime in order to let the solar panel charge the battery again . 

The LED pole and box are also compatible with their way of living. The people were used to 
do various types of activities outside in the evening hours and carried around kerosene 
lanterns for having light. With the LED pole a large area of the compound is lit, making it 
easier for the family to do their activities. People would however also like to have a lighting 
system for inside the house for the raining season and colder months, see also the discussion 
at section 4.2.1. 

From the compatibility point of view there is no reason this LED pole and box will not be 
adopted. 

4.2.3 Complexity 

Complexity is the degree to which an innovation is perceived as difficult to understand and 
use. Simpler innovations are adopted more rapidly (Rogers, 2003). 

According to all interviewed users this product is very easy to use. The use of the product was 
explained at information meetings for people interested in buying a LED pole or box. After 
installation of the system the way of using it was explained again. 

In order to have to full brightness of the system both switches have to be turned on, when 
only a small amount is needed, for example when people want to sleep, one switch has to be 
turned off again . If you want to switch out the light completely both the switches have to be 
switched in the off position. The Led pole and box have to be switched off during the day in 
order to let the solar panel charge the battery again . 

4.2.4 Triability and observability 

Triability is the degree an innovation may be experimented with on a limited basis. New ideas 
that can be tried represent less uncertainty for a potential adopter. 
Observability is the degree to which the results of an innovation are visible to others. The 
more people can see others successfully using an innovation, the more likely they are to 
adopt (Rogers, 2003). 

Not all the interviewed people, 41 % see figure 4.12, are not completely unfamiliar with solar 
light systems like lanterns or light poles; the diffusion process of the innovation does not have 
to start "from scratch" for them, making them easier adopters. Most of the people in the 
communities are however totally unfamiliar with solar LED lighting systems. In order to make 
the adoption easier for them, information meetings were held in Wechiau (at Donna's place) 
and in the communities (at the chiefs place). It was tried to make the chiefs of the 
communities the first adopters. There are two reasons for this strategy. The first reason is that 
chiefs have a role model in the village. If they adopt an innovation, the other people in the 
village will more easily follow their example. The second reason is that is culturally correct to 
start with the oldest and most important people of the communities. For a non-local originated 
NGO it is important to work according to the cultural correct ways. 

The triability and observability of the product was very good for the interviewed persons. 
Almost all the interviewed persons could see or try the product before buying it. The persons 
who could not see or try it attended at least an information meeting about the system, see 
also figure 4.14. 
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Were you able to try this product before buying 
it? Or could you see it before buying it? 

Yes@ Yes @ 
Donna's chiefs place 

place 

Yes , other No, but had 

inforrration 
session 

Figure 4.14 Observability and triability of the LED pole and box before buying it 

4.2.5 Conclusion about the adoption of the innovation 

According to Rogers there are five perceived attributes of innovations that explain different 
rates of adoption by different individuals. These five attributes are discussed in the previous 
sections. The five attributes are: relative advantage, compatibility, complexity, triability, 
observability. 

From the fact that there are hardly any other lighting systems available in the Hippo 
Sanctuary besides kerosene lanterns and handheld torches, it can be concluded that it is 
relatively easy for the LED pole and box to have a relative advantage. There are hardly any 
serious competing products. The interviewed persons like to use the LED pole and box and 
mention various advantages of the system. The mentioned points for improvement are not 
resulting in a negative attitude towards the LED pole and box compared to the previously 
used kerosene lanterns. It can therefore be concluded that the LED pole and box have a 
relative advantage compared to kerosene lanterns and handheld torches. 

The fact that 88 % of the interviewed persons can earn more money with this lighting system 
also gives the system a good relative advantage. This advantage is however not directly 
recognized by the interviewed persons. Efforts have to be made to teach the users about this 
advantage in order to speed up the adoption of the system. 

From the compatibility point of view there is no reason this LED pole and box will not be 
adopted. 

According to all interviewed users this product is very easy to use. The use of the product was 
explained at information meetings for people interested in buying a LED pole or box. After 
installation of the system the way of using it was explained again . The complexity of this 
product is not too high for the users; it is in line with their capabilities. From the complexity 
point of view there is no reason this LED pole and box will not be adopted. 

The triability and observability of the product was very good for the interviewed persons. 
Almost all the interviewed persons could see or try the product before buying it. The persons 
who could not see or try it attended at least an information meeting about the system. 

For the adaptability of the LED pole and box can be concluded that all the 5 attributes are in 
place to make the adoption successful. The adoption can be made easier by putting more 
effort in teaching the users that they can earn more money with the system by which the 
relatively high initial investment is earned back relatively quickly. Also the fact that the costs of 
ownership are almost zero and that the current expenses on kerosene for lighting purposes 
are not necessary anymore can be stressed more. From the interviewed persons only 6% 
mentioned the reduction in kerosene costs as advantage of the lighting system. 
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4.3 Involvement in product innovation process 

The interviewed persons were hardly involved in the innovation process. The Canadian based 
NGO, Light Up The World (LUTW), delivered only the components of the technical system to 
the Lighting Staff of the Wechiau Community Hippo Sanctuary (WCHS). This system 
consisted of a car battery, a small solar panel, a switchbox and two LED spots. The LED 
spots are developed and manufactured in Sri Lanka by a company LUTW works with for other 
projects. LUTW did not give assistance how to assemble these components together to make 
a workable system for the user. The husband of the local based person of the NGO NCRC 
(Nature Conservation Research Centre) came up with the idea to make a light pole and a 
portable box and started to work out his ideas with local available materials. After some tests 
with local people the designs of the pole and box were ready to be built for the installation in 
the communities. 

The users were not involved in the innovation process for developing the components of the 
system. As a result of this the quality of the LED spots of the system turned out to be too low 
after a few years of use. The LED spots are not closed enough, resulting in dirt and insects 
entering the spot and blocking the light output. Another quality aspect is the problem with 
electrical contacts. Because of the high humidity and high temperatures there are problems 
with electrical contacts in the LED spots. These quality problems could have easily been 
overcome if prototypes had been locally tested. 

The users were involved in the assembling of components part of the innovation process. 
First prototypes of LED poles and boxes were tested with a small user group and adaptations 
were made where necessary. 

4.4 Conclusions about the relation user - innovation process 

From the situation of the 4 A's, affordable, accessible, available and aspirantional, can be 
concluded that the right type of product is made to fit the user needs. This product is also 
available and accessible for the user. 

For the adoptability of the LED pole and box can be concluded that all the 5 attributes are in 
place to make the adoption successful. The adoption can be made easier by putting more 
effort in teaching the users that they can earn more money with the system by which the 
relatively high initial investment is earned back relatively quickly. Also the fact that the costs of 
ownership are almost zero and that the current expenses on kerosene for lighting purposes 
are not necessary anymore can be stressed more. From the interviewed persons only 6% 
mentioned the reduction in kerosene costs as advantage of the lighting system. 

The users were not involved in the innovation process for developing the components of the 
system. As a result of this the quality of the LED spots of the system turned out to be too low 
after a few years of use. These quality problems could have easily been overcome if 
prototypes had been locally tested. 

The users were involved in the assembling of components part of the innovation process. 
First prototypes of LED poles and boxes were tested with a small user group and adaptations 
were made where necessary. 

For the relation between the user and the innovation process can be concluded that the LED 
pole and box fulfills the user needs and that the 5 attributes of adoption of the innovation are 
in place. More attention can be paid to: 

1. Making the users aware of the relative advantage that they can earn more money by 
using the LED pole or box for work related tasks in the evening hours. 

2. Making the users aware of the relative advantage that they have a lower cost of 
ownership with the LED pole and box, because they do not have to buy expensive 
kerosene anymore. 

As improvement for a next generation the users would like to have a brighter product which 
can lit a larger area of the compound. They would also like to have indoor lighting. 
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5 Trust of the user in the innovating project partners 

For the adoption of the product by the users it is important that the user trusts the parties who 
have a direct link with the product from their point of view. For the users of the LED pole and 
box in this pilot project the parties to be trusted are Philips as future product creator and the 
NGO's who presents the product to them. 

There is a lot of discussion about measuring trust in literature. This research uses the 
operationalisation of trust of Mayer ea ( 1995). The definition of trust of Mayer e.a. ( 1995) is: 
Trust is the willingness of a parly to be vulnerable to the actions of another party based on the 
expectation that the other will perform a particular action important to the trustor, irrespective 
of the ability to monitor or control that other party. 

In this definition there is a trusting party (trustor) and a party to be trusted (trustee). According 
to Mayer e.a. (1995) the trust of the trustor in the trustee depends on the characteristics of the 
trustor himself and of the characteristics of the trustee. The characteristics of the trustor are 
defined as the trustors propensity. The characteristics of the trustee are the perceived 
ability, integrity and benevolence of the trustee by the trustor. See figure 5.1 for a 
schematic representation of trust. 

Factors ol 
Perceived 

Trmrlworthiness 

Ability 

Benevolence 

Integrity 

Trustor's 
Propensity 

Perceived Risk 

Risk Ta.king in 
Rela llonship 

Figure 5.1 Trust model of Mayer e.a. (1995) 

Outcomes 

Propensity to trust can be seen as the general willingness to trust others. Mayer e.a. (1995) 
gives the following definition of propensity to trust: 
Propensity will influence how much trust one has for a trustee prior to data on that particular 
party being available. People with different developmental experiences, personality types, and 
cultural backgrounds vary in their propensity to trust. 

The perceived trustworthiness of the trustee consists of three factors : ability, benevolence 
and integrity. Each factor contributes from a unique perceptual perspective on the trustee, 
resulting in a solid foundation for the empirical study of trust (Mayer ea, 1995). The detailed 
definition of ability, benevolence and integrity of Mayer e.a . (1995) is given in the 
corresponding sections in this chapter. 

Summarized it can be said that trust consists of propensity which can be regarded as the 
normalized value of the trustor. This normalization is necessary because the trust of people 
depends on various context dependable variables, like culture and events in the past. If a 
person is for example recently cheated by somebody, this person will have a relatively high 
level of distrust to new persons. To this normalized propensity value a combination of the 
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three factors ability, benevolence and integrity is added. The higher these three factors, the 
higher the trust is. 

The factors propensity, ability, benevolence and integrity are measured by asking the 
interviewed persons to give their opinion on specific statements. A five-point Likert scale is 
used, see figure 5.2. 

3 5 
Disagree strongly 

2 
Disagree Neither agree nor disagree 

4 
Agree Agree strongly 

Figure 5. 2 The five- points Likert scale 

A score of 3 can be regarded as neutral or "do not know". A score higher than 3 indicates 
trust, a score lower than 3 indicates distrust. 

5.1 Parties of whom trust is measured 

For the users of the LED pole and box the parties to be trusted are LUTW (Light Up The 
World) as product creator and the Non-Governmental Organizations NCRC (Nature 
Conservation Research Centre) and the WCHS (Wechiau Community Hippo Sanctuary) who 
presents the product to them. 

I also measured if the persons were familiar with the brand Philips, see figure 5.3. A total of 
71 % of the interviewed persons "never hear of Phil ips". None of the interviewed persons had 
bought any Philips products. Because of this low percentage of people knowing Philips, only 5 
persons were able to answer the trust related questions for Philips. 

How well do you know Philips? 

0% 

a Never heard of 

• Knows it but did not buy any products 

o Knows and bought products 

Figure 5. 3 Reputation of Philips at the interviewed persons 

From the interviewed persons only the interviewed employee of the WCHS and a local 
teacher knew the NGO's LUTW and NCRC. The other interviewed persons were only familiar 
with the WCHS. 

5.2 Ability 

The definition of ability according to Mayer e.a. (1995) is: 
Ability is that group of skills, competencies, and characteristics that enable a party to have 
influence within some specific domain. The domain of the ability is specific because the 
trustee may be highly competent in some technical area, affording that person trust on tasks 
related to that area. However, the trustee may have little aptitude, training, or experience in 
another area. 

Interview results of LED pole users in Ghana SST-VL-01-08-002 14-jan-08 V.Lammens 38 



The following 2 statements were used to measure the perception of ability of Philips by the 
interviewed persons: 

1. Philips is able to make the right type of products for this market. 
2. Philips is able to deliver the products at a reasonable price for this market. 

The following scores could be given by the interviewed persons: 
"1= disagree strongly 2= disagree 3= neither agree nor disagree 4= agree 5= agree strongly" 

Only the five interviewed persons who actually knew Philips were able to answer these 
questions; Philips scored a 5 at both questions for all the 5 persons. It can be concluded that 
Philips is trusted to be able to make the right type of products at a reasonable price for the 
BoP market according to these five interviewed persons that actually knew Philips. 

Also the Wechiau Community Hippo Sanctuary (WCHS) is seen as being very able to help to 
people to get the right type of product available for the right price - quality ratio (both aspects 
got a 5 score). The following general comment was made about the WCHS: 
"The WCHS is helping them in a very good way with light, borehole for pumping clean water, 
more primary schools in the sanctuary and the road is better now". 

5.3 Benevolence 

Benevolence is the extent to which a trustee is believed to want to do good to the trustor, 
aside from an egocentric profit motive. Benevolence suggests that the trustee has some 
specific attachment to the trustor. An example of this attachment is the relationship between a 
mentor (trustee) and a protege (trustor) . The mentor wants to help the protege, even though 
the mentor is not required to be helpful, and there is no extrinsic reward for the mentor. 
Benevolence is the perception of a positive orientation of the trustee toward the trustor. 
(Mayer ea, 1995) 
The following statement was used to measure the perception of benevolence of Philips by the 
interviewed persons: 

1. Philips only wants to make money out of poor people; they do not really want to help. 

The following scores could be given by the interviewed persons: 
"1= disagree strongly 2= disagree 3= neither agree nor disagree 4= agree 5= agree strongly" 

Philips scored a "1" according to the five interviewed persons knowing Philips. One persons 
stated additionally: "Philips really wants to help, because they are connected to LUTW". 

It can be concluded that Philips is perceived as being benevolent by the five interviewed 
persons knowing Philips; Philips really wants to help the people and does not only want to 
earn money. 

For the NGO the benevolence statement was: 'The NGO really wants to help us". Taking into 
account the opinion given about the WCHS, see section 5.2, it can be concluded that the 
interviewed people agree on this statement. The WCHS really wants to help the people living 
in the sanctuary and can therefore be regarded to be benevolent. 

5.4 Integrity 

The relationship between integrity and trust involves the trustor's perception that the trustee 
adheres to a set of principles that the trustor finds acceptable. (Mayer ea, 1995) 

The following statement was used to measure the perception of benevolence of Philips by the 
interviewed persons: 

1. The way Philips is doing business in this market is acceptable. 

The following scores could be given by the interviewed persons: 
"1 = disagree strongly 2= disagree 3= neither agree nor disagree 4= agree 5= agree strongly" 
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This statement was not applicable yet. From the perspective of the interviewed persons 
Philips is only doing business in this market by selling expensive high quality products such 
as rice cookers and irons. Philips is not operating in the BoP part of the market. 

For the NGO's the statement was: 
1. I like the way NGO is operating in this market. 

The interviewed persons did not recognize this perspective on the NGO as operating in a 
market. The NGO is just providing support in the sanctuary. This question was therefore not 
relevant to ask. 

5.5 Trust 

The variable trust is also measured directly, by asking the opinion of the interviewed person 
on the following statement: 

1. Philips will act up to the warranty. When the product breaks down it will be repaired in 
an acceptable period of time or replaced . 

The following scores could be given by the interviewed persons: 
"1 = disagree strongly 2= disagree 3= neither agree nor disagree 4= agree 5= agree strongly" 

This statement was not valid , because the current installed products were delivered by LUTW 
and not by Philips yet. At the time of the interviews Philips only delivered some prototypes for 
field tests. One interviewed man, a teacher, made the following comment about Philips and 
warranties: "Philips is far away. The standard repair system will also be far away. The repair 
system should be hooked up with Lighting Staff in Wechiau". 

Because the NGO is also not operating as a standard selling point, the trust related question 
for NGO's that also refers to warranty is not very relevant. The NGO, the Lighting Staff of the 
WCHS, is actually taking care themselves of maintenance and repair and therewith with the 
warranty. The interviewed persons do not see the supplier of the systems, they do not know 
LUTW. 
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5.6 Propensity to trust 

Propensity to trust can be seen as the general willingness to trust others. Mayer e.a. ( 1995) 
gives the following definition of propensity to trust: 
Propensity will influence how much trust one has for a trustee prior to data on that particular 
party being available. People with different developmental experiences, personality types, and 
cultural backgrounds vary in their propensity to trust. 

The propensity to trust was measured with the following statements, see Table 5.1 . The 
following scores could be given by the interviewed persons: 
"1 = disagree strongly 2= disagree 3= neither agree nor disagree 4= agree 5= agree strongly" 

The table shows the average score and the standard deviation per statement. The statements 
which are red are stated negatively, the scores of these statements have been inverted in 
order to compare them directly with the other statements. 

T. bl 5 1 s a e cores on propensity to trust statements 
Statements AVG ST DEV 
One should be very cautious with strangers. 4,69 
Most people can be counted on to do what they say they will do. 3,25 
These days, you must be alert or someone is likely to take advantage 
of you . 4,00 
Most salespeople are honest in describinq their products. 3,85 
Most repair people will not overcharge people who are ignorant of their 
specialty. 2,08 
Most people answer public opinion polls honestly. 4,00 
Most adults are competent at their jobs. 3,00 

From the large standard deviations (ST DEV) in the table can be concluded that the given 
answers vary a lot. The overall average (AVG in the table) of the respondents on all the 
propensity statements is 3.6 with a standard deviation of 1.59. The propensity to trust varies 
between a low distrust value of 2 (3.6 - 1.59) to a high trust value of 5.2. 
The interviewed persons are typically very negative towards repair people; repair people are 
overcharging. 
The propensity towards strangers is very trustworthy. According to the regional culture you 
first give water and a chair to the stranger, than find out where he comes from and what his 
mission is. When this is OK he can be trusted . 

5. 7 Conclusion with respect to trust of the user 

For the adoption of the product by the users it is important that the user trusts the parties who 
have a direct link with the product from their point of view. For the users of the LED pole and 
box in this pilot project the parties to be trusted are Philips as future product creator and the 
NGO's who presents the product to them. 

Because of this low percentage of people knowing Philips, only 5 persons were able to 
answer the trust related questions for Philips. All the interviewed persons were familiar with 
the WCHS, only 1 person knew NCRC and 1 knew LUTW. 

It can be concluded that Philips is trusted to be able to make the right type of products at a 
reasonable price for the BoP market according to these five interviewed persons that actually 
knew Philips. Also the Wechiau Community Hippo Sanctuary (WCHS) is seen as being very 
able to help to people to get the right type of product available for the right price - quality 
ratio. 
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0,85 
1,50 

1,31 
1,34 

1,38 
2,00 
2,83 



It can be concluded that Philips is perceived as being benevolent by the five interviewed 
persons knowing Philips; Philips really wants to help the people and does not only want to 
earn money. Also the WCHS is regarded to be benevolent. 

The integrity and trust statements were not applicable for both Philips and the WCHS. 

The propensity to trust varies between a low distrust value of 2 (3.6 - 1.59) to a high trust 
value of 5.2. From the large standard deviation can be concluded that the given answers vary 
a lot. The overall average of the respondents on all the propensity statements is 3.6 with a 
standard deviation of 1.59 

The propensity to trust varies a lot among the interviewed persons. 
The interviewed persons are typically very negative towards repair people; repair people are 
overcharging. 

The propensity towards strangers is very trustworthy. According to the regional culture you 
first give water and a chair to the stranger, than find out where he comes from and what his 
mission is. When this is OK he can be trusted . 
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