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Solar energy for social development. Iluméxico is a 
for-pro£t social enterprise that provides solar energy to 
households in rural communities, that are not connected 
to the electricity grid. ¤ey are currently active in 11 
states throughout Mexico, having installed over 3000 
solar systems since their founding in 2010.
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Electri£cation can have a major impact on the lives of 
those enduring energy poverty. A solar home system 
o¥ers a sustainable and a¥ordable electricity source 
for households in Mexican rural areas which are not 
connected to an electricity grid. Iluméxico, a social 
enterprise based in Mexico City, wishes to expand its 
current product portfolio beyond solar home systems.

In this thesis a process is developed to guide Iluméxico’s 
portfolio expansion. An analysis of the company and 
the context it operates in shows an opportunity for new 
solar products that address the challenges of a¥ordability 
and payback. Additional literature research indicates 
that the use of product-service design and sustainability 
evaluation methods in electri£cation projects can result 
in more sustainable projects, with a larger contribution to 
the alleviation of energy poverty.

A structure for a new product portfolio is presented 
using a framework based on the theoretical assumption 
that rural households can be placed on an electri£cation 
ladder. An evaluation tool ensures that products will 
only be added to the new product portfolio when they 
o¥er sustainable solutions. ¤e proposal framework has a 
focus on products that are complementary to solar home 
systems, aiming to increase the overall revenue stream 
for Iluméxico as well as to increase the positive impact of 
solar electricity on daily lives.

Abstract
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For many of us electricity is something so ingrained in 
daily life, that we don’t even bother to think about how 
our lives would look like without it. Yet, for a large part 
of the world’s population it is not such an accessible 
resource as we might consider it to be. Current estimates 
are that 1.2 billion people have no access to electricity, 
with another billion people having unreliable access. It 
is not that hard to imagine that the provision of basic 
electricity to these people would be a life impacting 
event. Electricity doesn’t directly cause well-being, but it 
does enable people to create opportunity for themselves. 
It empowers people to join in activities that drive 
development and create new freedoms in their own 
communities. It gives people the ability to study and work 
after sunset, use cell phones, and access the internet. It 
allows shopkeepers to keep their shops open after dark, 
and it replaces the usage of candles and kerosene lamps 
by brighter electric light. 

¤is thesis is about these opportunities. It is not so 
much about providing access to electricity as it is about 
providing access to the possibilities that electricity 
generates. 

As of October 2014, Iluméxico has installed 3000 solar 
systems throughout Mexico. ¤ese systems provide some 
of the poorest households in the country with clean 
energy harvested from the sun. Iluméxico believes that 
there is a lot more potential for the future. More Mexican 
communities could be reached, and more products can 
be sold that will have a positive impact on people’s daily 
lives. ¤erefore Iluméxico is looking for a way to expand 
its product portfolio beyond just solar home systems 
alone. ¤is could include accessories or new types of 
product-service systems to o¥er more value to their 
current and future customers. New products and services 
should clearly communicate the philosophy of Iluméxico 
to the customer. ¤e goal of this thesis is to make this 
possible, by answering the following research question:

» What strategy could be developed 
to improve and expand the current 
product portfolio of Iluméxico?

In order to be able to answer this research question 
several steps have to be taken. ¤e research starts with 
an analysis of Iluméxico and the context they operate in 
(Chapter 1), which will result in the identi£cation of the 
opportunities and threats that exist regarding portfolio 
expansion. An analysis of relevant literature provides 
insights in the aspects needed to implement sustainable 
product develelopment (Chapter 2). Both analyses are 
then used to develop a portfolio expansion strategy 
(Chapter 3). Finally, an insight into the implementation 
of this strategy within the existing organisation will 
make sure portfolio expansion can be done sustainably 
and independently by Iluméxico over the coming years 
(Chapter 4). An overview of the structure of this thesis is 
illustrated in £gure 0.1.

CH1. RECONNAISSANCE CH2. ASSEMBLY

analysis  
context & company

analysis
literature

CH3. ENGAGEMENT

portfolio expansion
strategy

CH4. DEBRIEFING

implementation Figure 0.1
Thesis structure
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RECONNAISSANCE

Chapter 1



In this chapter the company 
and context will be analysed 
in order to determine 
the biggest opportunities 
and threats for portfolio 
expansion.
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remote households by grid. An example would be setting 
up village-scale electricity grids that are powered by 
diesel generators (Miller, 2009). A local distribution grid 
connects all households in the village, and fuel for the 
generator has to be transported over long distances to 
power a generator at £xed times each day. However, due 
to the connections being far apart, the electricity tends 
to be unreliable and expensive and has not provided 
an ultimate solution for these governments in their 
campaigns to bring electricity to everyone (Lovejoy, 1992; 
World Bank, 1996). 

A great description of the lives of those who lack access 
to the grid has been given in a 1995 report by the IFC:

“The world outside the electricity grid is 
far from one of passive energy deprivation. 
There is rather a complex and dynamic 
evolution of energy demands with time, 
economic development, fashion and rising 
aspirations. These demands are met by 
local entrepreneurs and traders, responding 
often with considerable ingenuity and 
initiative to the changes taking place in the 
energy market.” 

About 3 million people (roughly 600,000 households) 
in Mexico lack access to electricity, which accounts to 
about 3% of the total population (CFE, 2012). ¤e 
electric grid in Mexico is owned and controlled by the 
Comisión Federal de Electricidad (CFE), which is state 
owned and essentially controls the electricity sector. Even 
though the vast majority of the population is connected 
(97%), there are good reasons that explain why the 
households that are not (yet) connected lack access to 
this grid. ¤ese households are mostly located in rural 
and remote areas which are di²cult to access because of 
poor infrastructure. In fact, four out of £ve households 
worldwide which lack electricity access are located in 
rural areas (IEA, 2002). ¤e reason why these Mexican 
households are so hard to reach is partly because the 
terrain where they are located is rough, mountainous or 
covered with dense vegetation, and also because these 
communities or even the houses within the community 
can be located great distances apart. ¤e most expensive 
part of grid electri£cation is the network of power lines 
that transport the power to the right destinations. 

Because of these reasons it proves to be extremely costly 
and therefore unattainable for the CFE to connect 
most of these remote communities in Mexico to the 
grid. According to some the conclusion can be drawn 
that complete grid coverage in many emerging markets 
is unattainable (Rangatan, 1993). In other parts of 
the world, governments have tried more decentralized 
solutions when faced with the high costs of electrifying 

Unelectrified Communities1.1

Figure 1.1
Diesel generator (left) 
and diesel contain-
ers (right) in a rural 
household in Oaxaca, 
Mexico.
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In a lot of unelectri£ed villages one £nds a local trade 
in kerosene and portable kerosene lanterns for lighting, 
dry cell batteries for radios, and, for the few who can 
a¥ord it, diesel fuel and diesel generator sets (Miller, 
2009) (£gure 1.1). Most people are willing to spend a lot 
of e¥ort and relatively large amounts of their income to 
reap the bene£ts of having some form of electric power. 
About a third of the world’s population obtains light 
from fuels like para²n and kerosene, but there are four 
big disadvantages to this usage. First of all, they are 
generally expensive (table 1.1): rural households spend 
about one-quarter of their household budgets on fuel for 
illumination (Adkins et al., 2010).

Secondly, the usage of fuel-based technologies has 
negative health implications; if kerosene fumes are 
inhaled it could cause health issues like irritation and 
respiratory problems (Chilcott, 2006). ¤irdly, there is 
a negative environmental impact on climate change, 
since kerosene lamps are understood to be a signi£cant 
global source of atmospheric black carbon, a strong 
climate warmer ( Jacobson et al., 2013). Finally (and very 
important from a user’s perspective), fuel-based lighting 
gives a poor quality of lighting.  A para²n wax candle 
has a light intensity of one lumen, a kerosene lamp 
o¥ers two to four lumens, whereas a 15 W CFL o¥ers 
600 lumens and a 60 W incandescent bulb provides 
900 lumens ( Jones, 2010).  A minimum acceptable level 
of light in a household is 300 lumens according to the 
GIZ Energizing Development programme (Practical 
Action, 2014). ¤is is a threshold below which there is 
a rapid increase in accidents in workplace settings, and 
300 lumens is su²cient to be able to read and do other 
household tasks. ¤e same report also argues that 300 
lumens should be available for minimum 4 hours per 
night. 

To conclude, if we now look at the solar systems that 
Iluméxico sells we can see how much of a lighting 
improvement it o¥ers when compared to the status 
quo (usage of candles and kerosene lamps). Iluméxico’s 
small 15 W solar home system (SHS) provides enough 
light according to the GIZ standard, since its two 3.5 
W LED’s each produce 250 lumens for a total of 500 
lumens. On full brightness setting, these can be turned on 

for at least 4 hours a day on a fully charged battery, and 
on lower brightness settings they can be left on the whole 
night. To understand why the solar system also o¥ers an 
economically attractive alternative to the status quo, we 
need to make some calculations. If we want to reach the 
same amount of lumens using just kerosene lamps, we 
would need 125 lamps that o¥er 4 lumens each. If you 
light these for four hours every night for a year, based 
on the values of table 1.1 (Pode, 2009) you would have 
to spend $4,566 USD every year. ¤e purchase of a 15 
W solar system is  a total $209 USD investment, after 
which it will not have any operational costs (apart from 
maintenance) such as fuel. So basically you will get more 
light for less money. Additionally, the negative health 
implications from kerosene fumes and the release of black 
carbon get prevented by using solar energy.

Operating costs after 50,000 
hours of use ($ USD)

$ 1,251Kerosene lamps

Incandescent lamps

Compact fluorescent lamps (CFL)

White light emitting diodes (LED)

$ 175

$ 75

$ 20

Figure 1.2
Kerosene lighting in 
rural household in 
Oaxaca, Mexico

Table 1.1
Operating costs of 
several lighting tech-
niques (Pode, 2009)
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¤e main product which forms the core of Iluméxico is 
the 15 W SHS (£gure 1.3). It accounts for a large part 
of sales since it is the most a¥ordable system for rural 
unelectri£ed households with a low income. ¤e complete 
15 W package consists of a 15 W polycrystalline solar 
panel, a Promoteo charge controller, a 12 Ah battery, two 
3.5 W LED’s with sockets, cabling and wall attachment 
parts, an installation manual (see Appendix), a Promoteo 
manual and a warranty. ¤e idea is that the installation 
process and usage of the system gets demonstrated in 
the community to all (potential) customers so that they 
can do the installing process themselves. After the initial 
purchase date local sta¥ from the Ilucentros will do an 
installation check at every customer’s household to see 
if everything is installed correctly and is being used as 
prescribed. ¤e reason why the installation is being done 
by the customers themselves is because this way they get 
to understand the system a lot better. Iluméxico calls this 

process ‘capacitatión’, or capacity building (£gure 1.6), 
because the secondary goal of the electri£cation will be 
a knowledge transfer that will increase awareness for not 
only the technical aspects of a solar system, but also the 
sustainability of a renewable energy source. Next to the 
15 W system, medium sized SHS’s with panel sizes of 65, 
100 and 140 W are also available for purchase.

¤e Promoteo solar charge controller (£gure 1.4) is 
a unique part of the whole SHS since it is internally 
developed by Iluméxico at the o²ce in Mexico City. ¤e 
Promoteo basically connects all the essential parts of the 
system; the solar panel and the battery with the output 
(LED light or USB port). It extends the battery life by 
preventing overcharging and it also allows the user to 
control the level of light intensity. Since there are many 
companies all over the world who sell small scale SHS’s 
there are also many di¥erent charge controllers on the 
market. Surprisingly they are almost all similar designs 
which mostly lack two features which the Promoteo 
o¥ers: USB port output (i.e., for phone charging) and 
control over three di¥erent intensities of light. ¤e latter 
function is very useful since it o¥ers an extension of the 
maximum hours of light when using a lower intensity 
level.

¤e Promoteo is made partially in the main Iluméxico 
o²ce in Mexico City. ¤e external plastic (PP) casing 

Product Portfolio1.2

Figure 1.3
From left to right: 
Iluméxico’s 15W (small-
est), 65W, 100W and 
140W (largest) solar 
home systems. 

Figure 1.4
Promoteo charge 
controller



  15

is manufactured in Querétaro (Mexico) and the PCB is 
manufactured and shipped from China, whilst the main 
assembly of the electronic components on the PCB is 
done internally by Iluméxico. Another version of the 
charge controller is being developed to accommodate 
larger solar systems. ¤e small Promoteo is used on 
sytems up to 25 W, and the new large Promoteo will be 
used in systems from 60 W and above. Currently a charge 
controller from an external supplier is being used for 
those larger systems.

Next to the small or medium sized SHS’s, larger solar 
systems are sometimes sold to private parties like 
individual households and enterprises but also to schools 
(usually funded by subsidies or external parties). ¤ough 
this is not the core business of Iluméxico, it provides 
a revenue stream to support the activities in rural 
communities. Other products that are sold by Iluméxico 
on request are solar water pumps and fridges (£gure 
1.5). In this case these products are not manufactured by 
Iluméxico itself but bought from suppliers when ordered. 
¤e success of these products depends on the region. A 
recent introduction in the Ilucentros (currently only in 
Campeche) is the sales of electric fences. Farmers with 

cattle (ranchers) have a demand for the usage of these 
electric fences. ¤e complete price list of products can be 
found in table 1.2.

Figure 1.6
‘Capacitatión’ ses-
sion in rural Oaxaca, 
Mexico

Figure 1.5
Iluméxico’s water 
pump, refrigerator and 
electric fence.
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Payment of the basic SHS is o¥ered in two di¥erent 
options. Firstly the customers can pay the full purchase 
amount at once. ¤e second option (which accounts for 
the vast majority of purchases) is that during a full year 
a monthly amount is paid. ¤is option makes the SHS 
much more a¥ordable for rural households since they are 
not likely to have the savings ready to purchase a whole 
system at once. In all cases, the payment that is made 
goes not directly to Iluméxico, but through Telecomm-
Telegráfos. Telecomm-Telegráfos is a government agency 
responsible for several communication services like 
telegraphs, satellite communication and basic £nancial 
services like remittances. ¤e reason why this agency is 
an ideal partner to handle the payments for Iluméxico’s 
rural customers is that there is a nation-wide network of 
Telecomm-Telegráfos with an o²ce 
present in most small cities or town 
centres. During the yearlong pay o¥ 
period, a maintenance and servicing 
plan is included for the customer, 
which then has to be paid for after 
the £rst year has ended.

Sales price ($ MXN)Solar home systems Sales price ($ USD)

$ 2,80015 W SHS

65 W SHS

100 W SHS

140 W SHS

$ 8,900

$ 10,492

$ 15,012

$ 208
initial: $ 600 MXN

monthly (1 yr): $ 200 MXN

$ 662

$ 780

$ 1,117

Water pumps

$ 7,98360 W, 2,375 L, 10 m

130 W, 4,000 L, 25 m

130 W, 850 L, 40 m

180 W, 1,500 L, 40 m submersible

$ 10,252

$ 10,252

$ 43,742

$ 594

$ 762

$ 762

$ 3,253

130 W, 4,000 L, 25 m submersible $ 43,742 $ 3,253

Refrigerators

$ 24,87790 W, 50 L

130 W, 165 L

260 W, 225 L

$ 37,002

$ 50,807

$ 1,850

$ 2,752

$ 3,778

Electric fences

$ 5,5005 km

10 km

30 km

$ 7,200

$ 10,500

$ 409

$ 535

$ 781

Table 1.2
List of products and 
sales prices for 2014 
(Iluméxico, 2014), ex-
change rate Oct 2014 
($1 MXN = $0.074 
USD)

The main motivation for the founders to start 
Iluméxico was formed by the opportunity to serve 
the electricity needs of Mexican communities that 
lack grid access. Finding out about the potential 
of  solar energy as a sustainable and essentially 
free source of energy (apart from initial product 
and installation costs) triggered the development 
of small scale solar home systems. The increasing 
affordability of small solar panels (15 W) and the 
considerable advantages it provides over the cur-
rent living situation (bright LED light vs. candles or 
fuel lamps) makes it a very suitable solution. 

In 2009 a group of 8 young engineers from the 
UNAM and Iberoamericana universities decided 
to make a business plan that would eventually lead 
to the start of the company Iluméxico (Ilumexico, 
2014). After being the winner of the annual ‘Premio 
Santander a la Innovación Empresarial’ the prize 
money was used to start up a pilot project of 40 
households in Los Tuxtlas in the state of Veracruz. 
This project was quite successful and as a result a 
proposal was made in august 2011 to several gov-
ernment agencies. A result of this was a new pro-
ject sponsored by the Fund for Energy Transition 
and Sustainable Use of Energy by SENER which 
provided 1050 households in Veracruz, Campeche 
and Guerrero with SHS’s. The unique part of the 
financing for the start-up of the company is that 
it was not done with external investors putting in 
money in exchange for a share, but was completely 
covered with prize money and subsidies from sev-
eral awards and initiatives in Mexico and abroad.

Box 1.1

How did Iluméxico start?
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Interestingly, most companies that are active in the 
Mexican solar energy sector would ideally prefer to have 
the components supplied by Mexican manufacturers. 
In reality though, a lot of industry insiders complain 
about the lack of pro£cient suppliers who can meet their 
demands. For example, Donald Walter from the Sonora 
Energy Group Hermosillo thinks it is essential to make 
optimal use of the supply chain for solar equipment: 
“Companies that claim they make panels rarely do. 
¤ey may assemble the panels from the cells but if you 
follow the supply chain, they are being manufactured 
in China. (..) Buying panels directly from the real 
producer dramatically diminishes costs.” (New Energy 
Connections, 2014). Now of course, this will a¥ect 
the larger solar enterprises more than the smaller scale 
enterprises like Iluméxico, who mainly purchase small 
sized panels. José David Rico Garibaldi from Solarscape 
Mexico adds to this: “In general, the Mexican market is 
very sensitive, placing a very high premium on pricing. 
¤erefore, developing a local manufacturing 
hub is unlikely to happen.” (New Energy 
Connections, 2014). Garibaldi says it is too 
expensive and the market is too small to 
create good business opportunities. “Finding 
panels with a good price-quality ratio is 
not a challenge due to the competitiveness 
of the international markets.”. In the last 
years the price of solar panels has dropped 
considerably, by 60% from Q2 in 2011 to 
early 2013 (Shahan, 2014)(£gure 1.7).

Still, Solartec, which is Iluméxico’s main 
panel supplier, is a Mexican company. 
Solartec produced its £rst solar panel in early 
2010 and focuses on manufacturing new 
products to adapt to the speci£c needs of 
the Mexican solar energy sector. For larger 
solar panels which are used in for example 
houses of urban residents, Iluméxico makes 
use of Conermex as a supplier. Conermex is 
also a Mexican based enterprise and actually 
one of the biggest and more experienced 
solar suppliers in the country (Conermex, 
2014). In £gure 1.7 the average price of 
PV panels over time is shown since 1977, 

Suppliers1.3

showing ‘Swanson’s Law’, which states that roughly every 
three years the costs halve. For the LED lights Hybrytec 
is the main supplier and for the batteries Grupo Ritar. 
For all the smaller electronic components such as cables 
suppliers like Mouser and Newark (USA) are used. 

Figure 1.7
Price drop in PV panels 
(Bloomberg, 2013)
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¤ e Ilucentros are local branches in rural areas which 
operate close to targeted communities which lack grid 
electri£ cation. Currently there are £ ve Ilucentros in just 
as many di¥ erent states (£ gure 1.9):

 • Escárcega (Campeche)
 • San Luis Acatlán (Guerrero)
 • Tihuatlán (Veracruz) (fi gure 1.8)
 • Huautla de Jiménez (Oaxaca)
 • planned for future: Ocosingo (Chiapas)

¤ e Ilucentros are located in small cities which serve as 
regional trading hubs for the surrounding villages and 
households, which are often quite remote. ¤ e Ilucentros 
provide Iluméxico with good access to the target group 
since the distance to the target group is decreased. In 
the Ilucentros on average two or three employees are 
contracted, always including local people from the region 
the Ilucentro is located. ¤ e community engineers, as 
they are called, are change agents within their own region 
since they actively visit communities and are the faces of 
Iluméxico for many (potential) customers. ¤ is also £ ts 
within the policy of Iluméxico to improve local living 

conditions by providing jobs and skill development 
for local people in marginalised communities. ¤ ese 
community engineers also are familiar with the region, 
know the local culture and traditions, have a local 
network, and speak local languages. Especially this 
last point is extremely important since in a part of 
the targeted communities indigenous languages are 
the main languages spoken, whereas a lot of those 
people do not even speak Spanish. An example are 
the Mazatec communities targeted in Oaxaca in 
the region surrounding the Ilucentro in Huatla de 
Jiménez. Apart from being familiar with the locality, the 
community engineers are trained by Ilumexico to gain 
technical knowledge on the SHS’s in order to perform 
maintenance and installation tasks.

Next to the Ilucentros and their community engineers, 
Iluméxico makes use of community ambassadors and 
rural promoters. ¤ e community ambassadors are local 
representatives from within the targeted communities 
who promote Iluméxico and in some cases collect 
payment from nearby customers. ¤ eir payment is 
commission-based. ¤ e rural promoters have the task of 

promoting Iluméxico, and for every 
new system that gets sold because 
of their promotional activities, 
they will receive a commission. 
As this concept is currently still 
in its pilot phase, there are now 
three community ambassadors 
in the state of Guerrero, two in 
Campeche and one in Veracruz. 
¤ e community ambassadors also 
run small ‘community care centres’ 
(Centros de Atención Comunitaria, 
or CAC’s) which serve as smaller 
extensions of the Ilucentros. 
Quickly needed technical support 
can be given for customers who 
live close to these CAC’s, as well as 
advice and feedback. ¤ e CAC’s are 
out£ tted with a small stock of spare 
parts as well.

Ilucentros1.4

Figure 1.8
Ilucentro in Tihuatlán 
(Veracruz) 
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Puebla

Edo. de México

Baja California

Veracruz

Querétaro

Hidalgo

Guerrero

Oaxaca

Tabasco

Chiapas

Campeche

Quintana Roo

Ilucentro
Tihuatlán

Ilucentro
Escárcega

Head office
Mexico City

Ilucentro
Huautla
de Jiménez

Ilucentro
San Luis Acatlán

Ilucentro
Ocosingo

Figure 1.9
Map of Mexico with 
states where Iluméxico 
has been active selling 
solar systems in yellow. 
Ilucentros are shown 
in blue, with indication 
of number of staff 
(Iluméxico, 2014).
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¤ e social programs of Iluméxico (£ gure 1.10) are directed 
towards three main areas of interest. All three of these 
are connected to the direct values of Iluméxico of aiming 
to improve people’s lives in a sustainable way and will 
indirectly assist with achieving the goal of selling more 
SHS’s to rural customers.

Firstly, there are so called community engagement 
programs. Basically, the reason why Iluméxico started 
these is because they wanted to £ nd out more about the 
local social structures that exist within the di¥ erent rural 
communities. ¤ e general goal of this program is £ rst of 
all to £ nd out if there exists some sort of decision taking 
organ within a village or group of houses which makes 
(political) decisions on communal issues. ¤ ese issues 
could be as straightforward like the repairs of the local 
road after ¬ oods or the organisation of village festivities. 
Secondly, if there is a lack of this kind of organisation 

Social Programs1.5

A large part of the poorest and most remote 
unelectrifi ed communities in Mexico consists of 
indigenous populations. In total there are around 
15.7 million people of indigenous ethnicity in the 
whole country of which 55% receive less than the 
national minimum salary (compared to 20% for the 
national average) (INEGI, 2004). 

There is some interesting data to be found from 
the surveys that Iluméxico has conducted amongst 
their current customers (Iluméxico, 2013). On 
average a household consists of 4.2 persons and 
there are 1.6 rooms in one house. This means that 
a large part of the target group basically has one 
room in which an entire family sleeps and lives, 
optionally having a kitchen in a separate area or 
outside. Also, according to the surveys 91% of 
the households have a dirt fl oor. The amount of 
money spent every month on ineffi  cient sources 
of energy (i.e., fuel) amounts to $80 to $180 MXN 
($6 to $13.50 USD). The average monthly income 
per household equals around $2,000 MXN ($150 
USD).

I performed a small survey to fi nd out more about 
how customers make buying decisions concerning 
Iluméxico’s SHS’s. I interviewed six customers 
in Chichicuastla, Veracruz (fi gure 1.11), which is a 
community located near the ilucentro in Tihuatlán. 
The survey was an adapted version of the exercise 
“Journey of an Off ering” from the HCD toolkit by 
IDEO (2009). From the survey responses I could 
gather three main conclusions: 

1) More often than not, the moment the 
respondents fi rst found out about Iluméxico 
systems, was the moment they fi rst saw solar 
panels in their lives. 

2) The payment method of Iluméxico is seen as 
unique. 

3) People often talked about Iluméxico with 
relatives and neighbours, so the word about 
Iluméxico gets spread fast within communities.

Box 1.2

Who lives in the communities that 
Iluméxico targets?

Figure 1.10
Ilumexico’s social 
programs
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within a community, Iluméxico could help in setting 
up and transferring the knowledge on how to organise 
decision making processes. As a result, next to helping 
in strengthening the communal power that results from 
these decision processes, communities will be more likely 
to buy more solar systems together, which results in better 
sales for Iluméxico and a higher electri£cation rate.

¤e second main social program is directed at the 
£nancial management of rural households. For Iluméxico 
it is important that their customers pay back their 
monthly SHS fee on time to Telecomm. However, for 
a rural household with an income completely reliant 
on irregular sources like harvest periods of their cash 
crops, it is not always easy to do regular payments on 
time since there is not always cash available. Savings 
are very rarely done by Ilumexico’s targeted households, 
which means that when there are any unforeseen costs 
there are virtually no reserves to absorb them. For 
these reasons Iluméxico is starting to give £nancial 
education to households in order for them to learn how 
to manage their £nances throughout the whole year. 
¤is is advantageous for all parties since better cash 
management means a better payback time for Iluméxico. 
A collaboration with Banamex, Mexico’s second largest 
bank (Banamex, 2014), was started in order to develop 
toolkits for this speci£c target group which is unfamiliar 
with banking. Reason for this is that Banamex has 
had experience with £nancial education, an expertise 
Iluméxico does not necessarily have in-house.

Lastly the third social program revolves around educating 
children in rural communities about sustainable energy 
and environmental impact. Most of them are unaware 
about sustainability and what it means to have a 
renewable energy source like solar power providing 
electricity. For example, the usage of kerosene lamps and 
diesel generators might have more impact on their health 
then they realise. In collaboration with Suhab (a Mexican 
design agency) an interactive game was developed which 
educates in a playful manner.

Social Programs

Figure 1.11
Typical rural household 
and customer of Ilumé-
xico in Chichicuastla, 
Veracruz.
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Because the electricity sector in Mexico is federally 
owned as required by the constitution, it is quite relevant 
to take a look at the most recent policies and reforms 
that are being implemented by the government. Mexico 
is an oil producing country and 75,3% of the installed 
electricity capacity is from thermal sources (mostly 
coal, residual fuel oil, natural gas and diesel or coal). 
Considering that activities of Iluméxico revolve around 
selling sustainable energy systems (photovoltaics) it is 
more interesting to focus on the renewable energy sector 
in Mexico. ¤e two government agencies which are 
mainly responsible for this sector are SENER (Secretaría 
de Energía) and SEMARNAT (Secretaría del Medio 
Ambiente y Recursos Naturales). 

In 2008 a new law was formed speci£cally addressing 
the need for transition of at least part of the total energy 
supply to more renewable resources (LAERFTE, 
2008). LAERFTE, as the law is called, mandates the 
SENER to develop a strategy for this transition and 
makes them responsible for the implementation of it. 
Originating from this 2008 reform, the National Energy 
Strategy (NES) that was incorporated by the presidency 
of Enrique Peña Nieto in 2013 gives an outline for 
the development of the energy sector. ¤e two main 
objectives of this plan are economic growth and social 
inclusion. One practical goal that was formulated is the 
legally binding requirement that 35% of the energy mix 
in Mexico needs to be generated by non-fossil fuels by 
the year 2024. Currently hydropower already accounts for 
19% of the total electricity production in Mexico. And 
as has been established in SENER’s Renewable Energy 
Forecasts, the contribution of solar energy in Mexico’s 
energy mix is forecasted to be only 1% to 2% by 2026. 
It should be remembered though that other non-fossil 
technologies such as nuclear energy could represent a 
viable option to achieve the 2024 target too. 

All of this implies that the government is quite reserved 
in its ambitions to harness the full potential out of 
Mexico’s solar capacity, which is estimated to be the 
world’s third greatest in terms of solar insolation potential 
(Cichon, 2012). Juan Antonio Balcázar, Director General 
of Granite Chief, a large Mexican solar company, 
con£rms that the governments planned energy reform 

might not be ideal to support growth of the solar sector:

“One of the main benefits of the reform should 
be an increase in oil and natural gas production, 
reducing the costs of natural gas that can be 
used to generate electricity. With this, solar 
energy and other renewables will lose out on 
competitiveness.”
Juan Antonio Balcázar (Granite Chief), New Energy Connections, 2014

Apart from this, it could also be a problem in Mexico to 
actually implement these reforms in practice. One good 
example that illustrates this has been expressed in the 
words of David Mekler, Director General of Heliocol 
México Solar: 

“In Mexico City, all new commercial buildings 
with more than 51 employees, are required by 
law to have 30% of their energy needs provided 
by solar. This would be a fine start but there is 
very little enforcement. People know they will 
not even be fined if they do not obey the law.”
David Mekler (Heliocol México Solar), New Energy Connections, 2014

Also included in the NES is the promotion of the 
development of renewable energy projects to increase 
electricity access in rural areas. ¤e NES proposes 
strengthening the regulatory framework in order to allow 
the promotion of private investment in areas de£ned 
by law with the objective of increasing energy coverage 
and to diversify the energy portfolio. ¤is would also 
provide certainty and stimulate private investment in 
renewable energy sources. In other words, in the NES the 
solar electri£cation projects executed by private parties 
like Iluméxico are being supported and promoted for 
the forthcoming 10 years. As mentioned in the Energy 
& Sustainability Review 2014, the NES promotes 
self-supply schemes supported by public institutions 
and operating companies, as well as the entrance of 
independent operators into regions not well attended by 
CFE (including remote rural locations).

Regulatory & Policy Opportunities1.6
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Additionally there are some other government agencies 
which are also related to Iluméxico’s line of work of 
rural electri£cation, namely SEDESOL (Secretaría 
de Desarrollo Social) and CDI (Comisión Nacional 
para el Desarrollo de los Pueblos Indígenas). ¤ese 
last two are responsible for social development and 
poverty alleviation, and development of the indigenous 
population respectively. ¤ough a large part of the 
investment for grid extension and o¥-grid supply is 
£nanced through the FAIS fund (Fondo de Aportaciones 
para la Infraestructura Social), SEDESOL and CDI 
£nance an important share too.

Now it should be noted that the main responsibility for 
planning and the £nancing of o¥-grid electri£cation 
and grid extension lies with states and municipalities. 
¤erefore these parties are crucial partners for Iluméxico, 
since they can provide access to communities, additional 
funding and can sometimes act as customers buying up 
solar home systems. As of now, Iluméxico has fruitful 
working relationships with the state governments of 
Oaxaca, Veracruz and Guerrero. ¤e state governments 
give orders for projects for speci£c regions and also 
provide subsidies for the work that Iluméxico is doing 
(Iluméxico, 2014). One example of a project of Iluméxico 
that was commissioned by the state government of 
Oaxaca in mid-2014  is the installation of 800 SHS’s of 
20W for rural Oaxacan households. ¤e instances that 
provide subsidies to Iluméxico are the local state o²ces 
of the previously described SEDESOL, as well as other 
departments such as development (SEDESOH) funds. 
¤e idea for the future is that Iluméxico will move on to 
be funded by the economic state department, which will 
not treat this as a subsidy but rather as an investment 
with returns. 

Because the government owned CFE controls the 
electricity grid throughout the entire country, it is 
essential to understand the policies related to grid 
extension and the future outlook of CFE’s activities 
concerning rural electri£cation. If Iluméxico would target 
the same people as CFE is targeting for grid extension 
it would cause an overlap and confusing situation for 
the customer. In the worst case, households would buy a 
SHS whilst some months after the purchase they would 

get connected to the grid, deeming the SHS essentially 
disposable. To prevent this situation and to be able to 
invest in regions for future purchases Iluméxico has 
a working relationship with CFE to avoid overlap in 
the planning for electri£cation of certain rural areas. 
Basically the CFE shares its future grid extension plans 
with Iluméxico, making it possible for them to plan out 
which communities could be targeted as potential new 
customers. ¤is falls in line with the government policy of 
letting private parties extend the national electri£cation 
rate by reaching remote households (which are too 
expensive to reach by grid extension) using o¥-grid 
systems. 

¤e general criteria for grid extension used by CFE are 
that a community has more than 100 inhabitants, is 
located less than 10 km from the grid and has a road to 
facilitate the movement of equipment (ITC, 2005). If 
we look at the regions in Mexico where Iluméxico is not 
yet active, Chiapas is a state with a high potential for 
new customers. ¤e CFE grid extension plan from 2005 
covers only 411 communities with 96,364 inhabitants 
out of a total of 2,627 unelectri£ed communities (with 
228,171) in the state of Chiapas (ITC, 2005). ¤at leaves 
a total of 2216 communities (131,807 people) which 
are potential new customers for Iluméxico in Chiapas, 
since they are not connected to the CFE grid nor have 
the hope of getting connected in the short term. Part 
of the reason that CFE is not able to electrify more 
communities, is that a part of these communities are 
located in remote areas covered by jungle or rugged 
terrain. Iluméxico however, is better equipped than CFE 
to serve these remote communities with SHS’s because of 
the experience with last mile distribution in other remote 
regions. In addition, the popularity of the leftist political 
and militant Zapatista movement in Chiapas makes a lot 
of communities distrustful of the Mexican government. 
¤is means they are likely to refuse government proposed 
grid extension and prefer to live completely independent, 
which is why there is an opportunity for Iluméxico to 
provide electricity access to these communities.
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We now know that the activities of Iluméxico are 
not limited to just trying to sell SHS’s to the rural 
unelectri£ed. Next to the actual sales program of the 
physical product line, there is a social program, and many 
services to accompany and enable the selling process to 
low income groups. ¤e reason for this is the holistic view 
that Iluméxico has, which originated from the idea that to 
be successful and sustainable in the targeted communities 
one has to invest in long term customer satisfaction and 
social development to truly increase the quality of daily 
life. To make an impact it is essential for the company 
to observe and understand the needs of their customers. 
Also the organization is set to be transparent and to 
employ a strict code of ethics amongst all of its practices 
and employees. Clearly, the thought of Iluméxico is that 
it is crucial for the acceptance and appropriation of the 
technology it sells to also take care of the environmental 
and social aspects.

In practice, this mix between technological and social 
orientation shows for example in the collaboration with 
microcredit services, social government programs and 
the application of educational aspects like the knowledge 
transfer taking place during each purchase. In existing 
literature and recent research in the £eld of product 
design the market proposition that Iluméxico o¥ers can 
be described as a Product-Service System (PSS). ¤e 
generally accepted de£nition of a PSS as described by 
Baines et al. (2007) can be summarized as an integrated 
product and service o¥ering that delivers value in use. 
Baines: “Here the emphasis is on the ‘sale of use’ rather 
than the ‘sale of product’. ¤e customer pays for using 
an asset, rather than its purchase, and so bene£ts from 
a restructuring of the risks, responsibilities, and costs 
traditionally associated with ownership.”.  Whilst there 
can exist several di¥erent types of PSS, the one that is 
apparent in Iluméxico is a product-oriented PSS: the 
selling of the product is traditional (though supported 
by payment schemes) but included in the act of sale are 
additional services such as after-sales service to guarantee 
functionality and durability of the SHS owned by the 
customer. Examples of this service includes maintenance 
and repair, re-use and recycling, education and training 
(capacitation sessions) and social development activities 
in the community.

As one result of the analysis of the company and context, 
it is possible to map out all actors and stakeholders 
who are involved in the sales of SHS’s to rural Mexican 
households. ¤e resulting Product-Service System map 
that is shown on the previous two pages (£gure 1.12) 
shows Iluméxico’s relations with government parties, 
suppliers, customers and other relevant stakeholders. 
¤ree di¥erent types of interactions (material ¬ows, 
£nancial ¬ows and information ¬ows) are shown to 
describe every process that takes place in di¥erent parts 
of the organisation. All together they form an overview of 
the company and its interactions with its context. 

Product-Service System1.7

Figure 1.12 (p24-25)
Product-service sys-
tem map of Iluméxico



potential to expand customer base in 
Chiapas & Central America

PV system component costs are 
decreasing over time

product sales can benefit from Iluméxico’s 
unique last-mile distribution network

increased availability of suppliers 
specifically designing for BoP markets

increase of customer retention and 
brand loyalty provides fertile ground
for an accessory market

opportunities threats

Iluméxico’s pumps and refrigerators are 
not very affordable for BoP customers

upgradability potential of SHS is low with 
unequal and high steps (15-65-100W) 

customer payback rates low and defaults 
on payment high

Out of analysing both the 
company and the context it 
operates in, I can conclude 
which opportunities and 
threats are most relevant 
to take into account for a 
product portfolio expansion 
(£gure 1.13).

Conclusion of Chapter 1

Seeing that the federal regulatory policies in Mexico 
are favourable for the coming years for private parties 
to continue electrifying ‘the last mile’, Iluméxico has 
more opportunities than ever to continue with rural 
electri£cation in Mexico. Compared to other potential 
competitors Iluméxico has the advantage that they 
already have experience with reaching customers in 
several parts of the country. ¤ere are still states and 
areas which are not being served by either the state 
(CFE) or other private parties. For example, one of the 
states with the highest amount of potential customers 
is Chiapas. It has one of the highest levels of poverty 
after the states of Guerrero and Oaxaca and has a high 
number of rural unelectri£ed communities. ¤e potential 
opening of a new Ilucentro in Chiapas and the search 
for possible collaborations with micro£nance institutions 
in this area means that Iluméxico is actively turning 
their attention to Chiapas in the short term future. In 
the longer term, reaching to other regions in Central 
America could provide a larger potential customer base. 
Aspects that argue in favour of expanding to regions as 

Figure 1.13
Main opportunities and 
threats for portfolio 
expansion, extracted 
from analysis of com-
pany and context
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can both make a lot more pro£t and keep providing 
products which improve people’s quality of life. Creating 
a high customer loyalty will turn current customers into 
advocates for the brand, as well as making it less likely 
they will default on payments. It £ts also within the 
existing service oriented activities of Iluméxico (e.g., 
social programs and maintenance service). As of now, 
most customers buy a solar system and after it is paid o¥ 
they essentially stop being a customer of Iluméxico.

Two threats are related to the a¥ordability of some 
products that Iluméxico is currently selling. For a large 
part of the poorest customers in rural communities 
(with an average monthly income of $2,000 MXN) the 
complementary products that Iluméxico sells such as 
water pumps and refrigerators are not very a¥ordable. 
Also the options for upgrading to a larger solar system 
are limited by the relatively large steps between available 
panel sizes and price di¥erences. If a customer who owns 
a 15 W system wants to upgrade, the next option is a 65 
W system which costs more than three times as much.

Finally, one of the main issues that Iluméxico has been 
dealing with lately is the payback rate of customers 
who buy a solar system. For the twelve month payback 
time not every payment is on time. It is bene£cial for 
Iluméxico to get this rate of late paying customers as 
low as possible since it hurts the cash ¬ow. Next to late 
payments, there is also a considerable percentage of 
customers who completely default on remaining payment. 
¤is is of course equally a problem and a threat since it 
forms a big loss on revenue when this happens.

e.g., Guatemala, Honduras, or Nicaragua, are the relative 
proximity to Mexico, cultural or lingual similarities, 
and the presence of marginalized rural unelectri£ed 
communities.

¤e core business for Iluméxico now and in the 
forthcoming future should remain rural electri£cation 
with small scale solar systems. We have seen that PV 
panel prices have decreased sharply and yearly over the 
past decades, and can be predicted to keep decreasing 
in the coming years. ¤is implies that larger SHS’s will 
get more a¥ordable for a larger group of people who 
live in poverty. Additionally, the company has built up 
considerable knowledge over the years regarding solar 
technology (i.e., development of the Promoteo charge 
controller), has a network of suppliers, and possesses the 
capacity to expand and grow within the existing market 
for solar energy (which is still growing). ¤is knowledge 
capacity allows Iluméxico to have an advantage over 
start-ups and new solar initiatives since these will lack 
the experience of working in the Mexican rural context. 
Especially the last mile distribution network set in place 
by Iluméxico using Ilucentros, community ambassadors 
and rural promoters provides good access to their 
target group. Expanding the product portfolio with 
new products can bene£t from exactly this distribution 
network by using these community access points as sales 
channels.

Also, more products are being developed for low-income 
target groups in developing countries, since more 
companies see this huge group of people as a great new 
potential market which is currently underserved. ¤ese 
products could very well £t within the product portfolio 
of Iluméxico, since the customers that buy solar home 
systems £t within this de£nition of customers. And for 
Iluméxico speci£cally this might be a very promising 
development, since they already have an existing low-
income customer base, as opposed to new entrants with 
newly developed BoP products.

Another big opportunity for Iluméxico is related to 
customer retention. Ideally, you would want customers to 
keep buying products and services over time and maintain 
a good relation with the company. ¤at way Iluméxico 
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In this chapter existing 
literature will be analysed 
in order to build a theoretic 
foundation for a portfolio 
expansion strategy. 
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Now that the company and context have been analysed 
(Chapter 1), an analysis of existing literature can assist in 
developing the portfolio expansion strategy. ¤e focus for 
Chapter 2 is on £nding which aspects are important to 
implement successful and sustainable product development. 
Literature in the research £elds of sustainability, PSS design 
for BoP, energy poverty and rural electri£cation will be 
studied in order to determine their relevance for Iluméxico.

In the main research question the goal is stated of 
Iluméxico to structurally expand their product portfolio. 
Arguably, this is not a single occurring event, but should 
be an ongoing process of constant expansion and 
innovation. To help implement this innovation process 
in a sustainable way, it is worth looking into existing 
literature on sustainable innovation to determine what 
aspects should be taken into account in order to develop 
such an innovation strategy.

Whereas sustainability is usually interpreted as 
‘environmental sustainability’* it should be emphasized 
that in the holistic approach of Iluméxico sustainability 
also  implies attention for social values, elementary 
human needs, product and service functions and local 
conditions, whilst at the same time aiming for economic 
prosperity to sustain and expand the company. Nowadays, 
advanced societies are moving more and more towards an 
era which is less about consumption of physical products 
and more about experiences and meanings, derived from 
access to services. ¤e ability to access and use tools, 
software and content of new technologies, rather than 
to ‘own’ them is becoming more important in de£ning 

people’s identity and their relation with products and 
services (Green, 2003). ¤is goes well with the call for 
a more sustainable society; a de-materialization of our 
consumption patterns will result in a lower environmental 
and societal impact. Customers will not necessarily 
require physical products but rather the ‘result’ that 
a tangible asset provides: providing a solution for an 
existing need. ¤ere is a growing realization that people 
do not value ownership of physical goods per se but 
merely value the means to an end that these goods 
provide, that satisfy the customer’s needs (Leadbeater & 
Willis, 2001). ¤erefore, it could be argued that trying to 
transform societies in developing nations by leapfrogging 
towards a more service oriented society, could contribute 
to a more sustainable economy in those places.

Regarding sustainable innovation, it is hard to use 
existing eco-design methods since they are mostly 
focused on creating incremental innovation by changing 
existing product features (Rocchi, 2005). ¤is way these 
methods are used to create more sustainable solutions. 
However, it would be more e¥ective to be able to create 
disruptive innovations which are in and by themselves 

Sustainable Innovation 2.1

*
Manzini (1997) gives 
the definition of 
‘environmental sustain-
ability’ ; “a form of 
organisation of human 
activities whereby, 
on a worldwide and a 
regional level, the eco-
system isn’t disturbed 
beyond the threshold 
of its resilience (..). As 
a result, no irreversible 
degradation phenom-
ena are set in.”.
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sustainable alternatives to existing products or services, 
where disruptive innovations are innovations that can 
disrupt existing markets and help to create new markets 
(Christensen, 2006). Product-service system (PSS) design 
is a suitable method for this, since it helps the designer 
to rethink an entire system instead of merely redesigning 
aspects such as physical features of products. ¤is enables 
disruptive solutions which are more sustainable, rather 
than incremental innovation.

PSS for BoP
Speci£cally in the BoP context (Bottom of Pyramid, see 
Prahalad, 2005), PSS’s can o¥er promising solutions. ¤e 
increase of consumer demand and the enormous volume 
of BoP markets turned these into emerging markets with 
substantial pro£t potential (Schafer et al., 2011). ¤e high 
adaptability and described potential to provide solutions 
which are both sustainable and innovative, makes PSS 
design ideal to deal with the speci£c challenges presented 
when trying to develop pro£table products for people 
living in poverty. Schafer et al. (2011) point out what 
these speci£c challenges are: (1) most BoP consumers 
are late adopters and are weary of changes to their 
lifestyles, and (2) more traditional business models often 
fail because they do not always take the speci£c needs 
and characteristics of these markets into account. Before 
products or services can be designed for BoP markets, 
a sense for the lifestyles and the problems these people 
encounter must be understood. 

PSS’s could accordingly deal with these challenges. 
Services could provide for societal shortcomings such 
as lack of expertise (the technology might be alien for 
consumers), can instruct about product bene£ts, teach 
proper usage and monitor results. Using PSS design, 
solutions can be created with a reduction of resources 
and waste, making them more sustainable and thus 
more suited for the BoP context (which usually deals 
with a large number of consumers as well as lower 
product pro£t margins). From what we have seen in 
the previous chapter, Iluméxico uses a PSS structure in 
their current way of selling SHS’s, therefore it seems 
relatively straightforward to build on this and incorporate 
PSS design for their portfolio expansion. Additionally, 

Iluméxico knows its customers quite well (being a local 
company using local employees), which provides a solid 
foundation on which to sell the right products or services 
to the right people who are in need of them.

Schafer et al. (2011) developed a set of principles to 
guide PSS design for BoP markets. ¤e principles are 
based on experiences from MNC’s when working in 
BoP markets. Because these principles are developed 
as a guide to create new PSS’s they can form a solid 
foundation on which the new products or services for 
Iluméxico’s product portfolio can be based. In table 2.1 
the nine principles are compared to the current situation 
in Iluméxico and the possible opportunities that exist for 
new products.

Evaluation of Sustainability
When looking at Iluméxico, one will notice that 
sustainability is an aspect that is deeply engrained within 
its operations and company culture. ¤erefore it will 
be very relevant for any new product that could be sold 
under the Iluméxico brand to meet certain demands 
when it comes to sustainability. ¤ere are several 
publications to be found in existing literature which 
attempt to assess the sustainability of projects, products 
and services, and which can be adapted to inspire the 
creation of an evaluation model for sustainable product 
development (Halme et al., 2004; Ilskog, 2008; Ilskog & 
Kjellström, 2008). 

Halme et al. published a paper in 2004, which tries 
to assess services directed to households on their 
sustainability. ¤e discussion on the sustainability of 
PSS’s tends to emphasize the eco-e²ciency perspective, 
whilst social or socioeconomic considerations are often 
overlooked. ¤ey argue that this is one of the main 
reasons why eco-e²cient service concepts are not as 
successful in the market as hoped, and a need arises for 
a concept of sustainable services in which the social 
sustainability aspect is recognized with equal attention. 
Halme et al. (2004) developed a method to assess the 
sustainability of services directed to households with 
the use of a set of indicators. Ordinal rating scales are 
used to operationalize these indicators, and are designed 
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of 39 indicators. ¤e proposed indicators cover £ve 
dimensions of sustainability: technical, economical, social/
ethical, environmental and institutional sustainability. 
¤ese dimensions combined cover all meanings of 
the term sustainability, as we have discussed earlier. 
You could even say the classic business terminology 
the ‘triple bottom line’  has been adapted to the BoP 
context in this model. ¤e triple bottom line indicates 
the simultaneous pursuing of economic prosperity, 
environmental quality and social equity (Elkington, 
1997). But we have seen that in BoP contexts businesses 
seem to need to emphasize the technical sustainability 
(product quality, adaptation of new technology) as well as 
the organizational aspects (distribution) in order to make 
an enduring impact. ¤erefore it makes sense to add these 
two dimensions to the more universally applicable triple 
bottom line.

to be feasible and usable also for practitioners. Another 
important thing to note regarding sustainable households 
in the BoP context is that though there is a climate 
change impact of for example household lighting using 
kerosene, it is not signi£cant from a global perspective 
(Practical Action, 2014). ¤ese households typically have 
very low overall carbon emission footprints because of 
their level of poverty. ¤erefore it makes sense to focus 
on the more social aspects such as health and livelihood 
bene£ts that come from reduction of household air 
pollution.

A large number of rural electri£cation projects are 
implemented in developing countries all over the world. 
However, few in-depth evaluations have been made 
regarding the sustainable impact of these projects. 
Ilskog (2008) has developed a method for sustainability 
evaluation of these projects, which is based on the use 

Search for partnerships and promotion devices to 
promote product awareness, product benefits, and 
ease consumer reluctance to adopt new technologies.

Explore adaptive distribution and access methods 
to adress lack of infrastructure in sprawling rural 
markets, increase efficiency, and remedy customer 
transportation issues.

Disseminate prices and service schedules via public 
outlets to aid consumers with finance planning and to 
encourage consumer turnout.

Organize and facilitate manufacturing and sales net-
works of individuals or small businesses that are self-
motivated in order to stimulate growth, and promote 
economic viability.

Services should be designed to make up for lack of 
expertise, and technological unfamiliarity in the mar-
ket population.

The product/service mix should be designed with 
the cultural practices and traditions of the emerging 
market in mind.

Seek additional functionality and services that are 
easily integrated with exisitng product/service mixes 
to efficiently expand into new demographics.

Blend local practices and knowledge with modern 
advanced methods and technology to create viable 
system networks.

Mobile outlets should be explored as an adaptable 
platform that can satisfy a variety of functions, and 
effectively cover large areas at a fraction of the cost 
of traditional sales networks and with increased ef-
ficiency.

Collaboration with microfinance institutions, govern-
ments and collaboration project with Energetica, Hab-
vita and Solar Capital.

One of Iluméxico’s strongest assets is the distribution 
network with Ilucentros and community ambassadors 
and promoters.

Payment schedules are used for the SHS payment at 
Telecomm.

System with community ambassadors and promotors 
adresses this.

Iluméxico offers demonstration of the SHS in commu-
nities as well as check-ups and repair services.

Iluméxico is a Mexican company and hires local people 
in the Ilucentros who are familiar with surrounding 
communities.

-

-

Iluméxico trucks form mobile outlets when used for the 
‘capacitation’ sessions in the communities.

Partnerships with familiar and trusted brands in the 
rural areas of Mexico; e.g. Coca Cola, Bonafont, Ciel.

Usage of dedicated mobile store fronts (carts, vans); 
middle men.

Publish prices and schedules of when representatives 
will be present in local government buildings or gather-
ing areas (or use local media such as radio stations).

Existing small shops in rural communities could form 
an additional sales network.

Extensive demonstration sessions of products can be 
performed in areas where Iluméxico’s customers live 
(who own a SHS).

Different products or services can be considered for 
different regions.

New PSS’s could integrate with existing supply chains 
and infrastructure of distribution and sales networks of 
SHS.

Location specific practises should be researched to 
integrate and improve them with modern methods and 
technology like (solar) electricity.

‘Product’ vans can be fitted to travel around the net-
work of ‘Iluméxico’ communities on a published sched-
ule.

PSS design for BoP guidelines (Schafer et al., 
2011)

Current situation in Iluméxico Opportunities for improvement for new 
product portfolio

Table 2.1
The PSS design 
for BoP principles 
(Schafer et al., 2011) 
applied to Iluméxico’s 
new product portfolio.
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on collected £eld data from existing rural electri£cation 
projects. ¤e main conclusions from the use of indicators 
in this context are threefold:

1. Indicators can facilitate stakeholders to better  
understand results of an evaluation (World   
Bank, 2005; IAEA, 2005).

Indicators
Interestingly, Ilskog’s evaluation method (2008) 
could also be very applicable to sustainable product 
development. When evaluating energy projects Ilskog 
makes use of several indicators for the assessment of the 
£ve di¥erent dimensions of sustainability. ¤ese are based 
on other research by Ilskog & Kjellström (2008), where 
several indicators were quanti£ed and compared based 

sustainability criteria 
(Ilskog, 2009)

sustainability

technical
sustainability

dimension key variables

operation and 
maintenance

technical 
client-relation

financial

productive uses

employment 
generation

competition

improved service 
availability

credit facilities

equal distribution

global impact

local impact

capacity 
strengthening

client-relation

stakeholder 
participation

economic
sustainability

social/ethical
sustainability

environmental
sustainability

organisational/
institutional
sustainability

Figure 2.1
The sustainability 
criteria for rural elec-
trification projects by 
Ilskog (2008).
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2. Not many indicators have been used in   
the past and present in the context of rural   
electri£cation. ¤erefore indicators £rst need   
to be identi£ed and de£ned.

3. Many indicators already in use by several   
organisations (e.g., World Bank et al., 2003; OECD/
IEA, 2001; IAEA, 2005; ESMAP, 2005) are valuable. 
However, many of these indicators are very general, and 
therefore more suitable on a national or strategic level 
(Ugwu & Haupt, 2007). ¤erefore indicators have to be 
identi£ed that are suitable for local projects.

To make these indicators workable in the £eld, 
Ilskog designed them based on several criteria: the 
indicators have to be simple to understand and apply, 
transparent and intersubjective, robust, comprehensive 
and fair. In £gure 2.1 the methodology designed by 
Ilskog is illustrated. It shows the £ve dimensions 
with corresponding variables to further facilitate the 
interpretation of the context. 

Indicators are most useful when they measure speci£c 
impacts, when looking at selected themes of importance. 
As Pachauri & Sprenger argue (2011), before initiating 
any activity or programme one should think about 
appropriate metrics to measure in order to assess the 
chances of success of a program, and to be able to 
evaluate the programme as it goes ahead. And even 
though the sustainability indicators from £gure 2.1 are 
developed to evaluate rural electri£cation projects, it’s 
not hard to see they could be adapted into an evaluation 
tool to assess new products or even services aimed at 
individual households in rural unelectri£ed areas.
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Apart from knowing and being able to assess the 
sustainable impact of new products or services on 
households, it will be essential to know more about the 
actual situation that the targeted households are in. A lot 
of research has been done on energy poverty and how this 
impacts the lives of those who endure it (e.g., Pereira et 
al., 2009; Kooijman-van Dijk, 2009;  Obermaier, 2009; 
Pachauri & Spreng, 2011). First we need to £nd out more 
about how households are living with a lack of access to 
modern energy, and what exactly happens when the access 
to energy increases. It is important to understand who 
the people are for whom Iluméxico wants to bring new 
solutions to solve their needs. 

Many e¥orts have been made to alleviate energy poverty, 
since this can be seen as being fundamental to meeting 
most of the Millennium Development Goals. Improving 
the household energy situation of billions of people is a 
major challenge, though the United Nations Secretary-
General’s Advisory Group on Energy and Climate 
Change (AGECC) has ambitiously called for universal 
energy access by 2030 (AGECC, 2010). Energy poverty 
is usually described as a situation where households lack 
access to relatively safe and clean energy sources and rely 
mainly on traditional energy sources as animal dung, 
crop residues and wood (Sagar, 2005). ¤e term ‘poverty’ 
is derived from the notion that poverty in a society is 
unacceptable. ¤e poverty line de£nes a minimum and 
if there is agreement that the existence of people living 
below this level is unacceptable, society will apply the 
necessary e¥ort to endure that all its members are above 
the minimum level (Pereira et al, 2009).

Although energy poverty and energy access is in itself 
a well-researched subject as it forms a prominent part 
in the research £eld of poverty reduction, there is little 
practical evidence supporting strategies of poverty 
reduction through the supply of electricity (Kooijman-
van Dijk, 2009;  Obermaier, 2009). Kooijman-van Dijk 
(2009) states that the ones that bene£t most from rural 
electri£cation (in terms of increased £nancial assets and 
job opportunities) are the existing better-o¥ members of 
the community and their extended family, and in a much 
smaller degree the poorest members. Kooijman-van Dijk 
(2009) researched speci£cally the impact on small scale 
enterprises that electri£cation can have in rural areas in 
Bolivia, Tanzania and Vietnam. In both households and 
enterprises the main energy transitions that take place 
are the replacement of traditional lighting (e.g., kerosene 
lamps, candles)  by electric lighting, and the replacement 
of manual labour for agricultural practices and pumping 

Energy Poverty2.2
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evaluate energy poverty and the di¥erent levels of energy 
poverty that people can experience. Several e¥orts have 
been made to be able to develop assessment methods 
and indicators which can be used to monitor the impact 
of for example electri£cation or the increase of access 
to LPG by measuring di¥erent levels of energy poverty. 
¤is way it can be judged whether progress towards the 
goal of energy poverty alleviation (which a lot of projects 
aim towards) has been made. According to Pachauri & 
Spreng (2011) changes in energy poverty levels are hard 
to trace back to speci£c e¥orts since general economic 
growth, social and infrastructural development are all 
responsible for in¬uencing it. But also the usefulness of 
energy varies greatly depending on its form, location and 
temporal availability. ¤erefore it is hard to determine the 
level of energy poverty based on the simple measurement 
of the physical quantity that energy is. As an example; 
a household can have access to an abundant supply of 
£rewood. Even though just measuring the quantity of 
energy available to the household would indicate it is not 
energy poor; in practice having only access to £rewood 
makes for limited energy applications. A lack of access to 
other energy sources such as electricity, LPG or kerosene 
should indicate that the household experiences energy 
poverty to some degree. 

In addition, knowing not just who is energy poor but how 
and why these people are energy poor is key to e¥ectively 
start alleviating energy poverty. It is caused by a complex 
combination of factors; including a lack of physical 
availability of certain types of energy, a lack of income 
and the relative high costs of using energy.  

water. Next to that, often new services are developed. 
Diversi£cation of energy services is directly related to 
diversi£cation of income generation.

¤e evidence presented by Kooijman-van Dijk (2009) 
shows that access to electricity alone is generally 
insu²cient to stimulate production, though it can under 
the right conditions. Especially in poor communities 
there is little opportunity to use electricity to expand 
services and products, because the market for luxury 
goods or services is limited. At the same time the market 
for basic goods is stable so that increased production 
by one entrepreneur follows from the replacement of 
manual labour or would lead to reduced production 
of a local competitor. However, at the smallest scale 
enterprises the access to electrical light does have an 
impact on production. ¤e ¬exibility that electric light 
brings allows entrepreneurs to work at times convenient 
to the household and this is linked with enterprises 
being located in the household. Also it seems that the 
proximity of entrepreneurs to markets for their products 
makes a di¥erence. Location near a market opportunity, 
the size of the local village and the location within the 
village are important for economic bene£ts of electricity. 
¤e easier the access to a market, the larger the scope of 
enterprise sectors and the faster the development after 
electri£cation.

All things considered, access to electricity in enterprises 
has a stronger impact on the non-£nancial aspects 
of poverty through the products and services of the 
enterprises than on £nancial poverty reduction by 
increasing incomes. For the customers of these enterprises 
the reduced travel time to energy services like mobile 
phone charging or grain milling is considered to have 
a large impact on their lives. At the village level, the 
increase of enterprises is compensated by closures, growth 
in terms of job creation is usually limited to involvement 
of members of the (extended) family, and increase in 
diversity of enterprises is small and slow. Even decades 
after electri£cation small-scale agriculture forms the basis 
of the rural economy.

Similar to what was presented in the previous section on 
measuring sustainability, it can be hard to measure and 

Figures 2.2 & 2.3 (left 
page)
Customers of Ilumé-
xico in rural Oaxaca.
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¤ ere is no general consensus what minimum amount of 
energy is necessary for a household to stop being ‘energy 
poor’ (Pereira et al., 2009). Reddy et al. (2009) carried out 
research on the access to modern energy sources in Indian 
households and the relation with income levels. Some of 
their £ ndings include that electricity and LPG demand 
seem to increase with income, re¬ ecting an increasing 
desire for comfort and energy consumption. But at the 
same time, the share of household income spent on 
energy is considerably higher for low-income households 
and decreases with rising income. ¤ e high energy 
expenditure leaves the poor with little left for other needs 
like food, health and education (Reddy, 1999). ¤ is is 
con£ rmed more speci£ cally by Pereira et al. (2009) when 
researching electricity access in rural Brazil, mentioning 
that the variations in household electricity consumption 
are broadly related to income. Families with a higher 
disposable income tend to have a higher electricity 
consumption. Also, the length of time that a family has 
had a connection has an e¥ ect on family consumption, 
which usually grows over time. Also, with an income 
increase families tend to opt for more modern methods of 
cooking, heating, lighting and the use of home appliance 
products.

All of this indicates that households are experiencing an 
energy access development over time, with some relation 
to the household income as well. Iluméxico’s current 
target customers are those rural households which lack 
access to electricity because they are not connected to the 

main national grid. ¤ ese households can be seen as being 
located at the beginning of this energy development, or at 
the bottom of a so-called energy or electri£ cation ladder. 
It can be said that by providing these households with a 
basic 15 W SHS you help them move one step up this 
electri£ cation ladder (£ gure 2.4).

¤ e ultimate goal in terms of energy needs for most 
households in rural communities is to be ‘fully electri£ ed’. 
In most households that Iluméxico serves, a grid 
connection to the national network is the most desirable 
situation. ¤ is would o¥ er any household a constant 
stream of high amounts of electricity against a highly 
subsidized (and thus a¥ ordable) tari¥  (Vagliasindi, 2013). 
In reality, as we have discussed in the £ rst chapter, most 
of Iluméxico’s targeted customers have no prospect on 
getting connecting to the grid in the short term. ¤ e 
main reason for this is that grid extension costs are very 
high and demonstrate declining returns on investment 
when expanded from heavily populated urban areas 
(connections are dense) to rural areas (connections can be 
long distances apart) (A.T. Kearney, 2014).  Using o¥  grid 
small scale solar power is one of the few options to move 
up the electri£ cation ladder and only requires a fraction 
of the grid investment costs. Mini grids on a community 
level have not always proven very successful in the past 
(see chapter 1; Miller, 2009). ¤ erefore o¥ -grid solutions 
on a household level are most promising for rural 
households to achieve a higher electri£ cation rate.

Electrifi cation Ladder2.3

electrification ladder 
of rural household

unelectrified

fully electrified

15 W
SHS

access to: 
• 2 LED’s for lighting 4-10 hrs/day 
• USB portIluméxico

Figure 2.4
Electrifi cation 
development of a rural 
household. Iluméxico 
helps people one step 
up the ladder to gain 
access to electricity.
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In summary, Iluméxico should sell only products and 
services which are sustainable solutions (in all meanings 
of the word) that solve needs for groups of people who 
experience diverse levels of energy poverty. However, 
the people who live in poverty are in situations that are 
very di²cult to imagine for most of us, the people that 
read this thesis. ¤erefore a speci£c Iluméxico evaluation 
tool can be developed that adapts some of the theoretic 
assessment methods described earlier (Schafer et al., 
2011; Halme et al., 2004; Ilskog, 2008; Pachauri & 
Spreng, 2011). ¤is way a certi£cation of new products 
can take place to select only the most suitable concepts to 
enter the new product portfolio. 
 
Finally, the development of rural household electri£cation 
can be visualised as a ladder. As Iluméxico o¥ers 
households to use SHS’s to move up a step up the 
electricity ladder, an opportunity exists for Iluméxico to 
facilitate customers to keep moving upwards beyond this 
£rst step. 

Conclusion of Chapter 2
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In this chapter the portfolio 
expansion strategy for 
Iluméxico will be presented. 
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In order to work towards an overall strong product 
portfolio, a framework should be designed that can provide 
structure and clarity in which portfolio expansion happens 
consciously. Iluméxico will bene£t from optimal integration 
of the new product portfolio within their existing 
organisation and future plans. It should complement 
the sales of small scale SHS’s, as well as open up new 
markets to reach more people than ever. And it should also 
strengthen the image of Iluméxico in rural communities 
as being a provider of energy solutions, not only enabling 
access to energy by selling SHS’s but also providing 
complementary products to improve daily life. Most 
customers do not have the direct need for solar systems, or 
even electricity, but rather wish for applications that require 
electricity, such as lighting. Now that it has become clear 
that Iluméxico is good at providing basic electricity access, 
the opportunity for Iluméxico exists to start facilitating 
these electrical applications for the rural poor.
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Iluméxico has been o¥ering people in poor communities 
throughout rural Mexico the option to make a step up 
from the bottom of the electri£cation ladder. It does this 
by selling the smallest SHS they o¥er, with a 15 W solar 
panel. ¤is means access to two LED lamps as well as 
a USB port which can be used to charge small devices 
like mobile phones. Next to this, Iluméxico also regularly 
sells 60W or even bigger panels to a diverse group of 
customers. ¤ese include farmers, people in urban areas 
who lack grid connection, households who are connected 
to the grid but prefer solar, companies, or households that 
already own a smaller SHS. 

Currently Iluméxico does sell di¥erent sized systems to 
people who are on di¥erent steps on the electri£cation 
ladder. However, the core business are the actively 
targeted households at the bottom, whilst the larger 
systems get sold to a mix of di¥erent customer pro£les 
which £t in di¥erent (mostly upper) stages of the ladder. 
¤e customers that have bought small SHS’s are currently 
not being actively stimulated by Iluméxico to upgrade to 
larger systems over time, as there are no incentives created 
for this (other than one customer’s own needs). Is this a 
missed opportunity for Iluméxico?

I would argue there is a large missed potential here. It 
would make sense to stimulate Iluméxico customers to 
upgrade to larger panels after they paid o¥ their current 
system. We already know that it has been shown that 
with an increase of household income the need for 
electricity increases (Reddy et al., 2009; Pereira et al., 
2009). Now let’s take a look at the experiences of others 
in the SHS market. According to a very recent study on 
the worldwide o¥-grid lighting market executed by A.T. 
Kearney (2014), consumers will shift to more powerful 
solar home systems as technology keeps improving and 
prices fall. Interviews with o¥-grid lighting companies 
also indicate that some customers return within months 
of their initial purchase, looking for bigger solar lighting 
products. A.T. Kearney states that in order to promote 
growth in this industry the incremental sales to existing 
SHS owners should increase, driven by household savings 
on kerosene or candle expenditure. When products 
come to the end of life people will look for replacements. 
Capturing these repeat sales will be crucial and might 

increase margins for existing enterprises.

“Lighting is the enabler of demand 
evolution, and as new technologies 
become available at the bottom of 
the pyramid, demand will rise for 
bigger and more expensive systems” 
Investment and Finance Study for Off-Grid Lighting, A.T. Kearney & GOGLA, 
2014

D.light, a for-pro£t solar lighting enterprise, argues that 
customization is key in moving the industry forward. 
When consumers control how much energy they use, 
they are willing participants in the drive for universal 
energy access (d.light, 2014). According to d.light energy 
solutions should be high quality and low cost, but also 
customizable and upgradable to enable individuals to 
control their own power supply and cost. To be able to 
deliver power to everyone, production of energy products 
that can meet the full range of customer needs and 
preferences is critical. A substantial percentage of entry-
level consumers will want to upgrade to higher power 
solutions as they reap the bene£ts of reliable, a¥ordable 
and clean power.

Why is it so important for Iluméxico to move customers 
up the electri£cation ladder? ¤e £rst reason is a direct 
increase in sales. Iluméxico will be able to sell more 
and bigger SHS’s if people have more incentives to buy 
them. In general it can be said that on bigger systems 
higher product margins can be achieved, resulting in 
higher pro£ts per system sold. But the second, and in the 
light of this thesis more important reason is very much 
related to product portfolio expansion. If consumers own 
more powerful SHS’s, as a consequence the markets for 
electrical products such as TV’s, radios and fans will also 
grow (A.T. Kearney, 2014). It is estimated that worldwide 
$30 billion is spent yearly on fuel-based lighting such as 
kerosene and candles (excluding expenditures on batteries 
and diesel generators). A.T. Kearney (2014) estimate a 
$2.7 billion market if every household uses solar lighting 
as replacement. ¤at means that the freed-up $27.3 

A Missed Opportunity?3.1
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billion can be used for increased household spending 
on health and education, but also on solar products and 
accessories such as solar lanterns, bigger home systems, 
TV’s, radios, fans and refrigerators.

Figure 3.1 indicates the potential for a huge future 
electrical accessory market that will come available when 
more and more people will get access to larger SHS’s. 
And this still excludes the potential target group that 
experiences unstable grids and regular power outages who 
can be provided with solar systems as a reliable back-up 
electricity source. 

Market potentials 
in off-grid electricity maximum market 

potential

time

Potential SHS & 
accessories market:
$50 billion

• radio 
• television
• fans
• other (e.g., hair 
dryers)

long-term

Potential 
SHS market:
$6 billion

mid-term

Portable solar 
lamp market:
$2.71 billion

short-term

Today’s market 
volume:
$0.20 billion

today

Figure 3.1
Potential worldwide 
future market for solar 
products and acces-
sories (based on In-
vestment and Finance 
Study for Off-Grid 
Lighting, A.T. Kearney 
& GOGLA, 2014) 
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Iluméxico can bene£t from stimulating customers to buy 
larger and adaptable systems while at the same time build up 
a product portfolio which can provide exactly the electrical 
accessories that this growing market will start asking for. 
Of course, not just any electrical product can be sold to 
people who live in the BoP. ¤ey have to be adapted to both 
the income level of the household as well as the amount of 
electricity made available by the size of the solar system. Now 
I will make a proposition on how Iluméxico can combine and 
achieve both of these things, in a newly formulated framework 
that can guide the portfolio expansion.

¤e portfolio expansion strategy is based on the theory 
I formulated on getting customers up the electri£cation 
ladder. Because earlier I have identi£ed the indications 
that households are interested in this, Iluméxico has a lot 
to gain by guiding and staying with their customers on 
their journey up the electri£cation ladder. ¤e more high-
quality (yet a¥ordable) solar systems and accompanying 
products Iluméxico can sell to one and the same 
household, the more they will become advocates of the 
brand and the less likely they will default on repayment 
of the SHS. Additionally, the great advantage of bigger 
systems is that more electrical accessories and products 
can be used in combination with the system. ¤erefore 
there is a great potential for Iluméxico to start selling 
these complimentary products. In this case there will be 
two e¥ects: the increase of sales of larger solar systems 

by stimulating modularity and upgradability will provide 
a bigger market for compatible electrical accessories (1), 
and the o¥ering of accessories that are compatible with 
bigger systems will drive up the sales of those bigger 
solar systems (2). It should be noted also that most of 
Iluméxico’s target group does not have su²cient access 
to a market of electrical appliances and accessories due 
to the remoteness of their communities. And most of the 
electrical appliances that are available to them are not 
optimised and adapted to the relatively small amounts 
of electricity that a small scale solar system can generate. 
¤is implies that if Iluméxico chooses to pursue portfolio 
expansion with electrical appliances and other products 
that are compatible with the solar systems they sell, they 
will have few competitors in that speci£c market.

The Electrification Ladder Framework 
as a Guidance to Portfolio Expansion

3.2
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Proposal product-portfolio
Iluméxico 

monthly 
household income

household 
electrification ladder

unelectrified

$2,000 MXN

$1,000 MXN

$4,000 MXN

+$6,000 MXN

3 W portable solar lantern 
• mobile lighting 4-8 hrs/day 

15 W
SHS

40 W
SHS

80 W
SHS

• LED’s for 
lighting

• phone 
charger

• mobile
telephone

• small chargable
radio

• outdoor 
lamp

• LED’s for
lighting

• small 8” 
television

• rechargable
shaver

• small USB
fan

• water
purifier

• LED’s for
lighting

• 15”
television

• large
fan

• multimedia
player

Figure 3.2
Proposed framework 
for new product 
portfolio. 
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In £gure 3.2 a framework is proposed which incorporates 
a strategy for sales of solar home systems as well as 
complementary products. In the following sections each 
part of this framework will be explained further.

I have identi£ed in Chapter 1 that for low-income 
households the options for upgrading from a 15 W SHS 
to larger systems are limited by the relatively large steps 
between available system sizes, causing di²culties to 
overcome the large price di¥erences (15 > 65 > 100 > 
140 W). ¤erefore I propose making the steps between 
system sizes smaller, in order to facilitate upgradability 
for the low-income households. Customers owning the 
15 W system could potentially wish to upgrade to a 40 W 
panel, or even a 80 W after that. It should be understood 
though, that not every single low-income household 
will be able to climb up all the way to 80 W or even 40 
W SHS’s because they are too poor. However, a much 
larger group than now will be, because of the smaller 
price di¥erences between the following steps on the 
ladder. Additionally, the cost savings on fuel and candles 
for lighting that are being made by owners of the 15 W 
system enable a raise of income over time. ¤e purchase 
of  a solar system is a lucrative investment for most BoP 
households; the annual IRR* that is generated for a SHS  
can be as high as 60% (Hystra, 2014). ¤ese cost savings 
can be used by the household to invest in either an 
upgrade of the system or accessories. 

Portable Solar Lantern
In order to further facilitate the concept of being able 
to upgrade and customize one’s own amount of access 
to electricity, an additional step is placed low on the 
electri£cation ladder. Because the step is lower than the 
15 W SHS, more people will be able to a¥ord buying it, 
and therefore (more importantly) will be more inclined 
to upgrade to larger systems once they experience the 
advantages of solar energy. A portable solar lantern forms 
an ideal product to achieve this, since they are widely 
available and have proven to be successful products 
amongst the BoP in several parts of the world (A.T. 
Kearney, 2014). 

Examples of suitable solar lanterns are the Sun King Pro 
($40 USD) and d.light’s S300 ($36 USD) (£gure 3.3), 
which are sold all over the world. ¤ese are products 
that have proven to be reliable and of high quality, since 
d.light (a for-pro£t social enterprise) has already sold 
over 6 million solar products. Both products are charged 
with a separate panel ranging from 1.3 to 3.3 W. ¤e 
cannibalization of the sales of larger SHS’s by o¥ering 
these products is unlikely, since they will not bring the 
same functionality: they are less bright and only usable as 
movable lanterns as opposed to the stationary system like 
the SHS’s o¥ered by Iluméxico.

A Product-Service System model for 
Electrification 
Apart from increasing the availability of options for 
upgradability and customization by o¥ering electricity 
products that cover every step on the electri£cation 
ladder, even more can be done to incentivize customers to 
keep moving up the ladder.

Firstly, this framework will likely bene£t from a di¥erent 
payment system for SHS’s. ¤e increased application 
of pay-as-you-go SHS’s (box 3.1) in other parts of the 
world is a promising development for Iluméxico too. 
¤e main advantage in relation to this framework will 
be that the mobile payment system allows customers to 
decide themselves when to pay for electricity. Instead Figure 3.3

Greenlight’s Sun King 
Pro 2 (left) and d.light’s 
S300 (right) portable 
solar lanterns
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of the payment scheme that is now in use in Iluméxico, 
using Telecomm-Telégrafos to collect monthly payments 
at regular intervals, customers have the freedom to pay 
whenever they have access to a su²cient amount of 
money. ¤is will be an advantage for households with 
irregular incomes and will allow them to a¥ord larger 
SHS’s because of the increased a¥ordability.

Iluméxico’s newly designed product portfolio will also 
form a product-service system which connects every 
SHS with every product in a logical and consistent 
way. ¤e idea is that each step on the electri£cation 
ladder corresponds with a speci£c solar system 
which is compatible with certain complementary 
products. Iluméxico will be able to provide all of these 
complementary products in the future. ¤e main purpose 
of this idea is that not only Iluméxico is aware of this 
step ladder concept, but that especially also the customer 
realises it. Why? Most customers will not understand the 
technical details of solar systems. ¤e di¥erences between 
a 40 W or 80 W PV panel or the fact that a 15 W panel 
is not able to produce su²cient levels of electricity to 
power a large television are aspects that are unknown to 
most people without engineering backgrounds, let alone 
people in the BoP. But more people will likely understand 
the concept of a ladder with di¥erent levels, of being able 
to climb it, and having a greater availability of products 
the higher you get. 

To implement this concept in practice for the customer, 
membership levels can be created. Higher membership 
levels will come with a greater access to complementary 
products and other privileges. ¤is will further stimulate 
customers to upgrade their SHS. Additionally, to address 
the payback issues identi£ed in Chapter 1, members 
who pay back on time according to the current monthly 
payment scheme can be rewarded for this by being 
o¥ered a higher membership level. ¤is could improve 
the payback rates. And if the pay-as-you-go payment 
system gets implemented, the same reward system can be 
applied to customers who buy credit at regular intervals.

“For most of those without 
energy access, life is lived 
day-to-day; people are often 
paid daily, and purchase food, 
transportation, cell phone 
minutes, and fuel on a day-to-
day basis.“ 
d.light, 2014

A pretty recent innovation in the small scale 
solar industry is the emergence of new payment 
schemes. One of the main ideas is a so called 
pay-as-you-go solution. This concept is well 
known in the developed world from the early days 
of prepaid mobile telephones. Also nowadays in 
for example most of sub-Saharan Africa prepaid 
mobile technology is widespread and well used 
by even the poorest. Now to make solar energy 
more affordable for these poorest people who 
lack access to grid electricity, mobile prepaid 
technology can be applied in the same way as it 
caused the mobile phone market to expand in sub-
Saharan Africa. 

After an initial deposit customers can take home 
a SHS, just like the method in use by Iluméxico. 
The difference here comes with usage; basically 
the more a customer uses the SHS, the more has 
to be paid. Customers can activate their systems 
through a code that can be found on a scratch 
card, available for purchase at small community 
outlets. This code has to be send by text message 
to verify, after which a new code is send to the 
customer which can be entered into the charge 
controller with a keypad. This unlocks the SHS 
for a specified period. For instance, customers 
can buy a scratch card which allows them to use 
the system for one week. The main advantage 
of the pay-as-you-go system is that it deals 
effectively with the challenging aspect that most 
BoP customers have irregular and uneven income. 
Some companies let their SHS unlock permanently 
after the customer has fully paid off the costs of 
the system.

Box 3.1

Pay-as-you-go systems
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Complementary Products
Next to the changes in the product o¥erings of the 
SHS’s and the addition of the portable solar lantern, a 
new range of complementary products gets a prominent 
place in the renewed portfolio proposal. In the light of 
my theory that the o¥ering of complementary products 
can stimulate customers to upgrade their system and 
the other way around, it would be advisable to focus 
on electrical accessories. ¤ese accessories can function 
in combination with a SHS, which will provide the 
electricity for operation. ¤is means that they need to 
be able to operate on the small amount of electricity 
generated by an Iluméxico SHS.

In order to come up with a full range of complementary 
products, I have researched and selected the product types 
most suitable to: 

1) ¤e target group: rural households in Mexican 
communities. ¤e idea is that Iluméxico can provide its 
customers with basic electrical applications that a rural 
household might need. 

2) ¤e capacity of SHS’s. When taking into 
consideration the electricity ladder principle, each step 
corresponds to a certain level of available electricity. 
¤e higher the complementary product is placed on the 
ladder, the more electricity it requires to operate.

3) ¤e range of income levels that can be found 
in the rural areas of Mexico where Iluméxico is 
active. Whereas Iluméxico mainly focused on selling 
a relatively small SHS to the poorest group of 
people, a wider range of people now has access to 
a¥ordable products that can satisfy their needs. ¤e 
complementary products can also be sold to customers 
which already own a solar system from a di¥erent 
brand.

For the selection of product types I organised a creative 
session at the Iluméxico o²ce in Mexico City (see 
Appendix). With a team composed of technology, 
innovation and design specialists from Iluméxico we 
established a list of potential complementary products to 
£t within the ladder framework. Taking this list as a base, 

I selected the most promising ideas taking into account 
the three mentioned points.

Since every SHS is able to deliver a limited amount of 
energy, the customer is only able to use a limited number 
of electrical applications for a limited time. ¤e amount 
of electricity that is available every day for household 
usage depends on the combination of the size of the 
solar panel, the solar irradiance (which changes with 
time) and the capacity of the battery. In £gure 3.4 three 
examples of usage scenarios are visualised in order to 
get a better overview of what products di¥erently sized 
SHS’s are able to power. Several complementary products 
are chosen from the portfolio proposal I made to give an 
idea on how they can be used in a rural household on a 
daily basis. ¤e estimations of capacity are conservative, 
and based on the average amount of solar irradiation in 
winter. Whilst the amount of electricity generated from 
solar will ¬uctuate depending on weather, it should also 
be noted that the panels need several hours of sunlight to 
charge the battery. ¤is implies that using complementary 
products (e.g. a television) early in the morning might 
not be possible (since there hasn’t been enough sun hours 
to charge the battery), and draining the battery by using 
too much electricity during the day might not leave 
enough to power the lighting at night. ¤is is why it is 
important that every time a complementary product sale 
takes place, Iluméxico sales sta¥ collaborate on working 
out individual usage scenarios with the customer. Using 
visualizations such as those of £gure 3.4,  these aspects 
can be made easier to understand for both sales sta¥ and 
(new) owners of SHS’s.
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Usage Scenario
Three examples of 24 hrs of solar electricity 
usage in rural households, using the new 
product portfolio proposal.

How can the electricity generated by a SHS 
be used?

Estimations based on 12 V battery with capacities of 7 Ah (15 W 
SHS), 15 Ah (40 W SHS) and 29 Ah (80 W shs).
Assumption of average solar irradiance in December (winter) in 
Oaxaca de Juarez, Mexico, panels facing south (4.5 kWh/m2/day). 
(data obtained from Solar Electricity Handbook, 2014)

1 hr usage 
• LED lighting 

3.5 Wh

3.8 Wh1 hr usage 
• rechargable radio 

4.0 Wh1 full charge 
• phone charger 

4.8 Wh1 hr usage 
• small 8” television 

9.0 Wh
1 hr usage 

• multimedia player 

10.0 Wh
1 hr usage 

• rechargable shaver 

12.0 Wh
1 hr usage 
• large fan 

40 W
SHS

system capacity: 87 Wh
(fully charged)

system capacity: 174 Wh
(fully charged)

15 W
SHS

80 W
SHS

3 LED’s (full 
brightness)
for 5 hrs

shave
for 15 mins

watch 
television
for 6 hrs

4 LED’s (full 
brightness)
for 5 hrs

use fan
for 3 hrs

shave
for 15 mins

multimedia 
player
for 6 hrs

2 LED’s (full 
brightness)
for 4 hrs

1 full phone 
charge

2 full phone 
charges

listen to radio
for 2 hrs

system capacity: 42 Wh
(fully charged)
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Box 3.2

A Sales Session 

I realized how large the  potential market for 
complementary products is when I joined Iluméxico 
on a trip to communities near Huautla de Jiménez, 
Oaxaca. The main purpose of this trip was to sell 
subsidised SHS’s in several rural communities 
as part of a state government funded project. To 
be able to reach these customers several sales 
sessions are organised, which Iluméxico describes 
as ‘capacitatión’ sessions. They are announced 
beforehand and give customers the chance to 
receive the SHS, sign a contract for the payment 
plan, and receive instructions and a demonstration 
of installment and operation of the system. 

During one of these demonstrations, a phone 
charging cable was included in showing the 
functioning of the SHS. It was demonstrated by 
Iluméxico sales staff how the panel has to be 
placed in the sun, how it charges the battery, and 
how lights can be attached to the charge controller. 
The phone charging cable was used as an example 
to show how the Promoteo’s USB port can be used 
as electricity supply too. After the demonstration, 
the phone charging cable (which is not included 
in the SHS) could be bought separately, and as a 
result in no time we sold out of the modest supply 
we brought with us. It seemed that every person 
who bought the SHS wanted to buy the cable too. 
This goes to show that: 

1) Customers seem to be interested in the 
applications of electricity, and not so much the 
electricity itself. It is much easier for people to 
understand what comes out of the system, a 
glowing light bulb or a charged phone, than the 
system itself. The use of the charge cable was 
shown in the product demonstration.

2) Impulse purchases amongst BoP customers 
might be more likely to happen than some 
may expect. The example shows that many 
customers did not have any problems 
presenting a modest amount of cash right away 
to make this for them unexpected additional 
purchase. 

Other Products
Even though I proposed a number of electrical accessories 
in this thesis that serve as complementary products for 
the sales of SHS’s, in the future it would be possible for 
Iluméxico to start selling other products for the BoP. 
¤e addition of household BoP products like improved 
cooking stoves or sun-powered water heaters do not 
require electricity, but can contribute to energy savings 
and thus reduction of energy poverty. Also, products 
like improved cooking stoves are being sold to rural 
households all over the world successfully, and thus are 
relatively risk free products for Iluméxico to start selling. 
It should be noted though, that to make sure any product

A broader portfolio will enhance Iluméxico’s image 
amongst rural Mexican households that they are able to 
provide a¥ordable products that improve these people’s 
lives.

Figure 3.4 (left)
Examples of usage 
scenarios for the 
proposed SHS’s with 
a selection of comple-
mentary products.
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Other Products
As important as it is for rural households to improve 
their quality of life by using electricity, equally important 
can the supply of electricity be for local entrepreneurs 
looking to expand and increase their revenue. ¤ e poor 
work almost exclusively in the informal sector where 
income is generated by often poorly paid, insecure and 
physically demanding work (Practical Action, 2014). 
Entrepreneurship exists in the form of for example 
small-scale farmers or local shop-owners. Solar powered 
products can generate cost savings that allow for further 
investment, as well as enable the possibility of adding 
more value or quality to the sold produce. For example, 
a small scale farmer can save the fuel costs of a diesel 
generator to power a water pump by using solar energy 
instead. Or, a small shop owner can bene£ t from having 
a small fridge, since it can add value to the products he or 
she sells (e.g., cold drinks versus uncooled drinks).

And even though a lot of the products of the proposed 
household electricity ladder portfolio can be relevant for 
these entrepreneurs, one can imagine that there are other 
solar-powered products that are bene£ cial speci£ cally 
for entrepreneurs. ¤ erefore separate electri£ cation 
frameworks can be made for this di¥ erent target group, 
with corresponding Iluméxico products that are aimed 
at improving the earnings that people make from 
income-generating activities. Every type of entrepreneur 
however, will in theory have his or her own individual 

ladder consisting of several goals that can be reached over 
time. Iluméxico could contact these rural entrepreneurs 
directly and initiate a long term relationship by assisting 
them with the composition of their own ladder; setting 
goals and establishing bene£ ts if these goals are reached 
(similar to the membership proposal for households). For 
example, a small shop owner selling some water and soda 
in the local community (£ gure 3.6) could bene£ t £ rstly 
from solar LED lighting, allowing for longer opening 
hours after dark. ¤ e next step could be to acquire a small 
fridge in order to be able to sell cold sodas and possibly 
extend stock with spoilable products. Ultimately, a larger 
fridge or freezer allows for even more cold produce and 
an increase of revenue.

I suggested two examples of ladders with products that 
are relevant for small-scale farmers and small shop 
owners (£ gure 3.5); all of these products either add value 
to produce or increase production. Larger panel sizes are 
used in these ladders in comparison with the household 
ladder, since on most of these products also higher returns 
on investment can be made for the entrepreneur. For 
example, it has been seen that the purchase of irrigation 
pumps can generate an annual IRR of up to 2,200% for 
BoP farmers (Hystra, 2014). Application of currently 
used payment schemes (Telecomm) by Iluméxico or 
collaborations with micro£ nance institutions could 
increase the a¥ ordability of these more expensive systems 
for poor rural farmers.

Entrepreneurial Ladder3.3

• LED’s for 
lighting

shop ownersmall-scale 
farmer

shop owner
electrification ladder

unelectrified

15 W
panel

80 W
panel

130 W
panel

farmer
electrification ladder

unelectrified

3 W portable solar lantern 
• mobile lighting 4-8 hrs/day 

10 W
panel

60 W
panel

130 W
panel

• electric 
fence

• electric water
pump

• solar powered
drip irrigation

• 50l
fridge

• 165l
fridge

Examples of entrepreneurship ladders

Figure 3.5
Two examples of 
individual entrepre-
neurship ladders for 
small-scale farmers 
(left) and local shop 
owners (right).
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To further incentivise and stimulate Iluméxico sales 
within a community, a communal reward system can 
be created. For example, when a certain percentage of 
a community has purchased products from Iluméxico, 
Iluméxico will donate a solar project which will bene£t 
the entire community, as a show of appreciation. ¤is 
way, the membership concept that is created with the 
electri£cation framework can be applied to communities 
as well. ¤e higher the membership level, the greater 
the bene£ts. One can think of communal discounts on 
SHS’s or even projects such as out£tting local schools 
with solar electricity. An example I made of a reward 
system can be seen in £gure 3.7. ¤e membership level 
of the community is based on the relative amount of 
existing Iluméxico customers in that speci£c community 
or area. ¤e strong point of this concept is that a peer 

pressure is created in a much similar way as it is applied 
in microcredit group-lending . Community members 
get stimulated to convince their neighbours or family 
to become Iluméxico customers in order to reach a 
higher membership level with corresponding bene£ts. 
Additionally, all of these communal projects will improve 
people’s lives as well as improve the local social cohesion 
within the community. Because in this reward system the 
community as a whole will feel responsible for attaining 
the rewards, it will be less likely to encounter issues 
around management, battery maintenance, and theft. 
Community approaches appear to be e¥ective solutions 
for these problems in some places (Frame et al., 2011).

One can imagine that the community as a whole can 
greatly bene£t from a high access to both individual 

Community Reward System3.4

Figure 3.6
Small shop in rural 
community in Veracruz
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SHS’s and communal solar projects. Communal street 
lighting can increase safety by decreasing the chance on 
accidents and crime, reduce the risk of snake and scorpion 
bites, and allow local handcrafters, farmers and shop 
owners to work more hours after dark (A.T. Kearney, 
2014). Improved communication can have economic 
advantages as well, such as charged mobile phones 
which allow business communication, and solar powered 
radios which o¥er improved access to information and 
opportunities for radio advertising. Also, electricity access 
for local schools and health-care facilities can directly 
improve the quality of life for every household in the 
surrounding area.

community reward 
system

solar outfitted clinic• 80% of community 
electrified by Iluméxico

• solar powered school
• community movie    
   theater

• 60% of community 
electrified by Iluméxico

solar powered water 
pump (water well)

• 40% of community 
electrified by Iluméxico

solar street lighting

communal
incentivetarget

• 25% of community 
electrified by Iluméxico

Figure 3.7
Proposal for a commu-
nity reward system
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Now that I have established the main structure of 
the future product portfolio of Iluméxico, and have 
proposed a set of complementary product categories, a 
more detailed method is needed to determine whether a 
speci£c product or service will £t the Iluméxico brand. To 
achieve this, potential products or services that £t in the 
ladder framework should be evaluated.

Using the literature analysed in Chapter 2 as a basis 
(Schafer et al., 2011; Halme et al., 2004; Ilskog, 2008; 
Pachauri & Spreng, 2011) I have developed a set of 
indicators that can be used for Iluméxico to evaluate a 
product on £ve di¥erent dimensions of sustainability, 
mostly based on the evaluation method developed by 
Ilskog (2008). ¤is evaluation tool can be used to assess 
whether a product or service is a desirable addition to 
Iluméxico’s product portfolio. ¤e indicators are adapted 
to the circumstances and context in which Iluméxico 
operates and should cover all aspects that are important 
to maintain a strong brand image, as well as satisfy the 
customer. Consistent usage of this tool should provide 
a foundation for a strong and uni£ed portfolio. All 
indicators are scored using a scale which is based on the 
scales used by Halme et al. (2004) to evaluate sustainable 
home services.

On the next page the full evaluation tool can be found 
(table 3.1).

Evaluation of Products & Services3.5



58 |  Chapter 3 |  Engagement

Ilu-evaluation

sustainability 
dimension

technical operation & maintenance What is the technical durability of product (components) compared to alternatives on the local market?
How much maintenance by staff (experts) is required?
Are maintenance tools and replacement components easily accessible for local staff?

Does the user need specific skills for install, repairs or maintenance?
How big is the risk of theft or damage to equipment?
How safe is the equipment to operate?

Is the design adapted to different contexts in which the target group might use it?

client-relation

usage flexibility

financial perspective What are the costs for operation and maintenance?
What are the costs for capital and installation (up-front expenses)?
Is there potential to scale up sales to other regions or countries?
Can the targeted group afford the product or service?

Does the product or service generate additional income for the user?
Does the product or service generate employment?

How many competing products are available to the target group?

Describe the target group of your product or service in one sentence.

Describe the need that your product or service solves in one sentence.

How well does the product or service solve this need, compared to status quo?

income generation & employment

competition

improved access/empowerment Does the product or service strengthen social cohesion?
Is there an increased access to education (knowledge)?
Is communication enhanced?
Is gender equality promoted? (empowerment of women)

Does the targeted user has access to microfinance?

Is an otherwise unhealthy practice being replaced or improved?

Does the usage require knowledge or a specific skillset from the user?

credit facilities

health

comfort of use

regionality Are components regionally sourced?
How familiar is the brand (Iluméxico) to the target group?
Are cultural barriers or traditions preventing proper usage?

What is the effect on material use, compared to status quo?
Does usage result in a reduction of local pollution?
Are non-renewable energy sources required for operation?

How long is the product lifetime compared to alternatives on the local market?
Do any components have a serious local environmental impact when disposed of?
Is take back of product or components and re-use possible?

Does an Ilucentro have the capacity (knowledge/skills/tools) required to provide maintenance?
Can local staff provide in-depth product knowledge to the customer?
How well does Iluméxico know the targeted customer and their needs?

How far does the customer have to travel for access to the product or service?
Can existing distribution methods be utilised for the product or service?

material & energy use

end of life

capacity

distribution

economic

social/ethical

environmental

organisational

indicator assessment

Less durable
Very frequent

Specific tools are needed (and hardly available locally)

Requires large additional cashflow
Requires large capital investment

Not possible to scale up
Large share of income is spent on product

Decrease of social cohesion
Decrease of access to education

Communication is diminished
Weakening of women’s position in community

Increases material use
Increase of local pollution

Increases non-renewable energy use

Decreases income
Less jobs/job opportunities lost

Large distance to access
New distribution methods need to be developed

Market saturation is high

Microfinance not available

Usage of product/service is unhealthy

Specific skills are needed

Components come from abroad
Iluméxico has a negative brand image

Cultural barriers exist

Shorter lifetime
Negative impact

No re-use possible

Capacity has to increase
Knowledge transfer to customer needs improvement

Target group is unfamiliar to Iluméxico

Specific skillset needed for operation
Frequent theft and damage occurs

Risk of injury is high

Design can only be used in specific context

score

total score

-2 -1 0 1 2 NA More durable
-2 -1 0 1 2 NA Never
-2 -1 0 1 2 NA No specific tools required

-2 -1 0 1 2 NA No skill needed
-2 -1 0 1 2 NA No risk
-2 -1 0 1 2 NA No risk of injury

-2 -1 0 1 2 NA Design is usable in a multitude of contexts

Status quo is preferable -2 -1 0 1 2 Product or service is superior

-2 -1 0 1 2 NA None or small additional cashflow required
-2 -1 0 1 2 NA None or barely additional investment required
-2 -1 0 1 2 NA Large potential for scale up
-2 -1 0 1 2 NA Very small share of income is spent on product

-2 -1 0 1 2 NA Increases income
-2 -1 0 1 2 NA More jobs are created

-2 -1 0 1 2 NA Market saturation is low

-2 -1 0 1 2 NA Increase of social cohesion
-2 -1 0 1 2 NA Increase of access to education
-2 -1 0 1 2 NA Internal and external community communication is enhanced
-2 -1 0 1 2 NA Strengthening of women’s position in community

-2 -1 0 1 2 NA Microfinance available

-2 -1 0 1 2 NA Usage of product/service improves healthy situation

-2 -1 0 1 2 NA No knowledge required

-2 -1 0 1 2 NA Components come from community
-2 -1 0 1 2 NA Iluméxico has a postive brand image
-2 -1 0 1 2 NA Cultural practices stimulate proper product/service usage

-2 -1 0 1 2 NA Decreases material use
-2 -1 0 1 2 NA Decrease of local pollution
-2 -1 0 1 2 NA Decreases non-renewable energy use

-2 -1 0 1 2 NA Longer lifetime
-2 -1 0 1 2 NA Positive impact
-2 -1 0 1 2 NA Re-use possible

-2 -1 0 1 2 NA Current capacity is sufficient
-2 -1 0 1 2 NA Knowledge transfer to customer is sufficient
-2 -1 0 1 2 NA Target group are customers of Iluméxico

-2 -1 0 1 2 NA Access in community
-2 -1 0 1 2 NA Existing distribution methods suffice
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Ilu-evaluation

sustainability 
dimension

technical operation & maintenance What is the technical durability of product (components) compared to alternatives on the local market?
How much maintenance by staff (experts) is required?
Are maintenance tools and replacement components easily accessible for local staff?

Does the user need specific skills for install, repairs or maintenance?
How big is the risk of theft or damage to equipment?
How safe is the equipment to operate?

Is the design adapted to different contexts in which the target group might use it?

client-relation

usage flexibility

financial perspective What are the costs for operation and maintenance?
What are the costs for capital and installation (up-front expenses)?
Is there potential to scale up sales to other regions or countries?
Can the targeted group afford the product or service?

Does the product or service generate additional income for the user?
Does the product or service generate employment?

How many competing products are available to the target group?

Describe the target group of your product or service in one sentence.

Describe the need that your product or service solves in one sentence.

How well does the product or service solve this need, compared to status quo?

income generation & employment

competition

improved access/empowerment Does the product or service strengthen social cohesion?
Is there an increased access to education (knowledge)?
Is communication enhanced?
Is gender equality promoted? (empowerment of women)

Does the targeted user has access to microfinance?

Is an otherwise unhealthy practice being replaced or improved?

Does the usage require knowledge or a specific skillset from the user?

credit facilities

health

comfort of use

regionality Are components regionally sourced?
How familiar is the brand (Iluméxico) to the target group?
Are cultural barriers or traditions preventing proper usage?

What is the effect on material use, compared to status quo?
Does usage result in a reduction of local pollution?
Are non-renewable energy sources required for operation?

How long is the product lifetime compared to alternatives on the local market?
Do any components have a serious local environmental impact when disposed of?
Is take back of product or components and re-use possible?

Does an Ilucentro have the capacity (knowledge/skills/tools) required to provide maintenance?
Can local staff provide in-depth product knowledge to the customer?
How well does Iluméxico know the targeted customer and their needs?

How far does the customer have to travel for access to the product or service?
Can existing distribution methods be utilised for the product or service?

material & energy use

end of life

capacity

distribution

economic

social/ethical

environmental

organisational

indicator assessment

Less durable
Very frequent

Specific tools are needed (and hardly available locally)

Requires large additional cashflow
Requires large capital investment

Not possible to scale up
Large share of income is spent on product

Decrease of social cohesion
Decrease of access to education

Communication is diminished
Weakening of women’s position in community

Increases material use
Increase of local pollution

Increases non-renewable energy use

Decreases income
Less jobs/job opportunities lost

Large distance to access
New distribution methods need to be developed

Market saturation is high

Microfinance not available

Usage of product/service is unhealthy

Specific skills are needed

Components come from abroad
Iluméxico has a negative brand image

Cultural barriers exist

Shorter lifetime
Negative impact

No re-use possible

Capacity has to increase
Knowledge transfer to customer needs improvement

Target group is unfamiliar to Iluméxico

Specific skillset needed for operation
Frequent theft and damage occurs

Risk of injury is high

Design can only be used in specific context

score

total score

-2 -1 0 1 2 NA More durable
-2 -1 0 1 2 NA Never
-2 -1 0 1 2 NA No specific tools required

-2 -1 0 1 2 NA No skill needed
-2 -1 0 1 2 NA No risk
-2 -1 0 1 2 NA No risk of injury

-2 -1 0 1 2 NA Design is usable in a multitude of contexts

Status quo is preferable -2 -1 0 1 2 Product or service is superior

-2 -1 0 1 2 NA None or small additional cashflow required
-2 -1 0 1 2 NA None or barely additional investment required
-2 -1 0 1 2 NA Large potential for scale up
-2 -1 0 1 2 NA Very small share of income is spent on product

-2 -1 0 1 2 NA Increases income
-2 -1 0 1 2 NA More jobs are created

-2 -1 0 1 2 NA Market saturation is low

-2 -1 0 1 2 NA Increase of social cohesion
-2 -1 0 1 2 NA Increase of access to education
-2 -1 0 1 2 NA Internal and external community communication is enhanced
-2 -1 0 1 2 NA Strengthening of women’s position in community

-2 -1 0 1 2 NA Microfinance available

-2 -1 0 1 2 NA Usage of product/service improves healthy situation

-2 -1 0 1 2 NA No knowledge required

-2 -1 0 1 2 NA Components come from community
-2 -1 0 1 2 NA Iluméxico has a postive brand image
-2 -1 0 1 2 NA Cultural practices stimulate proper product/service usage

-2 -1 0 1 2 NA Decreases material use
-2 -1 0 1 2 NA Decrease of local pollution
-2 -1 0 1 2 NA Decreases non-renewable energy use

-2 -1 0 1 2 NA Longer lifetime
-2 -1 0 1 2 NA Positive impact
-2 -1 0 1 2 NA Re-use possible

-2 -1 0 1 2 NA Current capacity is sufficient
-2 -1 0 1 2 NA Knowledge transfer to customer is sufficient
-2 -1 0 1 2 NA Target group are customers of Iluméxico

-2 -1 0 1 2 NA Access in community
-2 -1 0 1 2 NA Existing distribution methods suffice

Table 3.1
Proposal for an evalu-
ation tool
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On every dimension of sustainability (technical, 
economic, social, environmental and organisational) the 
product or service is assessed with the help of indicators. 
Each indicator has either a negative or a positive score. 
A negative score means a negative impact, whilst positive 
scores mean that the product or service has bene£cial 
properties when it comes to that aspect. In order to 
be able to more easily assess one or several concepts, a 
visualisation method is developed to show all scores in 
overview. ¤e £rst visualisation can be seen in £gure 3.8. 
Here all indicators are being shown with their respective 
scores represented with colours. In this visualisation 
especially the strong points of a product or service are 
meant to be emphasised for assessment purposes. For 
clari£cation purposes, the visualisations are shown using 
scores of an example assessment, in this case of a type of 
cooking stove.
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Visualisation of the 
outcome of the evalu-
ation tool for a cooking 
stove.
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Figure 3.9
Visualisation of the 
outcome of the 
evaluation tool for a 
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average scoring for 
every dimension of 
sustainability.
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Decision process
In £gure 3.9 a visualisation is made of the same example 
product using the average score for each sustainability 
dimension. Using this method it can be determined 
whether the product is suitable or not for Iluméxico. 
¤ere are two aspects which need to be ful£lled for 
this; £rstly, the average scores for each dimension 
have to be positive (≥0). Secondly, at least two of the 
dimensions should have an average score that is higher 
than a half (≥0,5). In the example we can see that the 
second condition has been ful£lled: both the technical 
and economic dimensions have a score of 0,5. ¤e 
£rst condition however is not met: the environmental 
dimension has a negative score. In this case it means that 
the product currently would not be a bene£cial addition 
to Iluméxico’s portfolio. ¤e idea of this tool though, is to 
then take a closer look at the aspects of the dimension(s) 
that have a low score, and to try and redesign the product 
or service (or aspects of it) so that the score is raised. 
¤is way the main purpose of the evaluation tool is not 
to form an additional barrier or burden in the product 
development process, but rather an assistant in making 
sure every essential aspect is well thought through 
before any product or service is rushed into market 
implementation.

Worksheets that can be used for the evaluation tool can 
be found in the Appendix.
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¤e focus of my proposed strategy for portfolio expansion 
is on upgrading of SHS’s as well as the addition of small 
and a¥ordable electrical accessories to Iluméxico’s portfo-
lio. ¤ese products have the power to improve the lives of 
those living in rural Mexican communities.

¤e usage of the electri£cation ladder as a framework is 
a method of communicating not only to Iluméxico’s em-
ployees but especially to the customers that every house-
hold is able to create a ‘roadmap’ (in the form of a ladder) 
to the future. One can imagine that every household has 
di¥erent goals and wishes for the near (or far) future in 
terms of electricity needs; whilst some may wish for an 
electric water pump to increase their farm’s crop yield, 
others may dream of having a small radio to listen to 
music. In all of these cases, the ladder framework makes 
it clearer for people to understand how much steps they 
need to take in order to reach their goal. ¤e increased 
customizability of the SHS’s ensures every customer can 
piece together their own perfect system.

Even though I carefully composed the new product 
portfolio with suitable products which will bene£t a large 
group of customers, my idea is that the ladder framework 
can be a constantly evolving concept. Over time, new 
products can be placed in this framework, whilst other 
products might disappear. ¤is is exactly the reason why 
I developed the evaluation tool. ¤e tool has the power 
to not only indicate whether a product is suitable to be 
sold under the Iluméxico brand, it is also a useful guide to 
evaluate pilot projects or can be used to compare several 
products within a speci£c category from di¥erent brands 
or suppliers.
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Conclusion of Chapter 3
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DEBRIEFING

Chapter 4
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In this £nal chapter an 
implementation plan of the 
portfolio expansion strategy 
and future recommendations 
will be presented. 
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I should emphasize that my goal is not to merely provide 
the company with speci£c products that I deem potential 
successes, but rather with a framework which can be used 
consistently to base innovation on. And innovation within 
the scope of this project means portfolio expansion. ¤e 
results of using the combination of the earlier discussed 
electri£cation ladder framework, PSS design principles 
(Schafer et al., 2011) and evaluation tool should always 
result in the addition of successful products to Iluméxico’s 
portfolio, or at the least it should o¥er enough incentive 
to actively consider all aspects deemed necessary for 
a product to become successful within Iluméxico’s 
context. Starting with the electri£cation ladder portfolio 
framework, an observation can be made to £t in new 
products or services. ¤is ladder framework should always 
be taken into consideration during the whole process of 
adding a new product to Iluméxico’s portfolio. It will give 
guidance and forces innovators to actively consider which 
type of customer they are aiming to sell the product to. 
Having to place a product on a matching electri£cation 
level automatically implies determining a corresponding 
target group with a matching income level.

Portfolio expansion can happen in three possible ways 
(£gure 4.1). In all three types of input, a certi£cation 
process with the evaluation tool will decide if the product 
will be a successful £t  in Iluméxico’s product portfolio. If 
the evaluation tool indicates the product is not suitable, 
iteration can take place by adapting or redesigning the 
product so that it will pass the certi£cation process. 

¤e £rst method is internal design and development. 
A need or opportunity for a product could be observed 
within the target group. ¤is opportunity can serve as a 
starting point for a traditional product design process. 
¤ereafter the product or service can be designed 
(internally or by external designers), prototyped and a 
pilot can be rolled out before a successful product can be 
brought to market by Iluméxico.

Secondly, after it is determined that a need or 
opportunity is present to start selling speci£c products, 
an existing commercial solution can be found that ful£ls 
that need. ¤is can be preferred above an internal design 
process in the case that there are no available resources 

to invest in designing or prototyping an new design. 
Additionally, existing commercial solutions could be 
available for a relatively low price of investment, and they 
could have already been proven to be successful in similar 
context.

¤e third way to expand the portfolio has arisen out of 
the experience of Iluméxico. Regularly Iluméxico gets 
contacted by an external enterprise who have developed a 
product or have a proposal to develop  a new product in 
collaboration with Iluméxico. For the external company, 
in most cases, the urge for collaboration stems from the 
observation that Iluméxico has a distribution network 
and customer base which would be essential for the 
success of their product concept.

¤e third option of input, where an external party is 
looking to use Iluméxico to access the BoP market 
with their product o¥ers an opportunity for Iluméxico 
to capitalize on. ¤e design process for a potential 
innovative product can be outsourced to or performed in 
collaboration with an external partner, thereby decreasing  
investment costs as well as enabling the sharing of 
risk. Additionally, it paves the way for a standardized 
process of certi£cation. When a product receives the 
certi£cation by passing the evaluation tool, it means it 
can start to be sold under the brand Iluméxico. ¤e whole 
process of certi£cation would be executed by Iluméxico 
sta¥ and the external party would be charged for this. 
In return they will get the results from evaluation as 
well as recommendations that can be made to improve 
the probability of success, or what to do to achieve 
certi£cation by passing the evaluation. After certi£cation, 
the external party can gain access to Iluméxico’s 
customer base and distribution network as well as the 
sales platforms. In return, Iluméxico can capitalize on 
providing this access as well as sharing in pro£ts from 
products sold. 

In the £nal phase of the portfolio expansion process, a 
pilot should be executed to see how well the customers 
are responding to the new product or service. Like 
Pachauri & Spreng (2011) mention, monitoring and 
evaluation should be a key part right from the inception 
of projects. ¤at will serve two main purposes: keeping 

The Expansion Process4.1
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track of achievements and measuring these against stated 
goals and objectives to determine the success, and also 
to provide lessons for future design and development 
processes. Using the indicators that are developed for 
the evaluation tool assessment can take place during and 
at the end of the pilot. Whereas the evaluation tool is 
initially used to judge whether a product is suitable for 
Iluméxico by predicting the impact it will have, in the 
pilot phase the evaluation tool can be used by applying 
real £ eld data. Comparisons over time and with other 
products will provide valuable feedback that can be used 
to decide whether to scale up to full implementation of 
the product. Even after full implementation the indicators 
can be used to monitor on-going use and performance of 
the new product.

INPUT CERTIFICATION ACCESS IMPLEMENTATION
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Figure 4.1
Scheme of Iluméxico’s 
portfolio expansion 
strategy, indicating 
the position of the 
developed evaluation 
tool. The three types 
of input are placed 
on the left side of the 
scheme. 
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¤e portfolio expansion strategy I propose in this thesis 
is a foundation for a change in Iluméxico. ¤ere are some 
aspects however, that might need some additional at-
tention before successful implementation can take place. 
¤erefore I conclude with a short list of recommenda-
tions I have regarding my proposal.

• Adaptability of Portfolio 
¤e proposed ladder framework provides structure to a 
strong and clear new product portfolio. When it would 
be implemented throughout the Iluméxico organisation, 
it could o¥er an increase of revenue from sales of a new 
range of electrical accessories for the rural poor. In my 
eyes, to be able to keep the product portfolio success-
ful over time, a certain ¬exibility and adaptability of the 
range of product categories is required. ¤is implies that a 
constant re¬ection should take place on product sales and 
customer satisfaction, using the evaluation tool as a base. 
It should not prevent products from disappearing from 
the portfolio over time, in order to be replaced by others 
whenever the need arises.

• Involving Communities in Product Development
To be able to successfully understand the needs and wants 
of the end user, communication lines between the main 
Iluméxico o²ce (or Ilucentros) and customers need to be 
open and unobtrusive. Emphasis should be placed on the 
role of community ambassadors in new product develop-
ment, serving as a mouthpiece of the local community. 
Ambassadors possess unique insights into the target 
group since they live in targeted communities them-
selves, forming the true ‘last-mile’. Active involvement of 
ambassadors in the early stages and pilot phase of product 
development can ensure successful adaptation of new 
products or services in communities.

• Creative Sessions
In order to stimulate innovation in every layer of the 
Iluméxico organisation, creative problem solving sessions 
could be organised on a regular basis. Implementing 
weekly or monthly creative sessions with small groups 
of a changing mix of Iluméxico specialists and outsiders 
could potentially improve interdepartmental commu-
nications, and enhance creativity. ¤is could bene£t the 
product portfolio too, since it can result in (internally 

developed) innovative new products or services, payment 
schemes, distribution methods, or marketing.

• Change Agents
Since adapting a new portfolio structure will require or-
ganisational changes for Iluméxico, certain change agents 
will have to support and help implement those changes 
within the company. ¤e innovation department in the 
main Mexico City o²ce can take on this role, instructing 
and supporting the community engineers to implement 
these changes in the Ilucentros. Within the communities 
Iluméxico’s community ambassadors and rural promot-
ers can take on the role of change agents. ¤ey can create 
awareness amongst existing Iluméxico customers.

• Communication of Renewed Portfolio
Although the portfolio expansion method I laid out in 
this thesis is focused on strategic aspects and implemen-
tation of it, additional steps need to be taken in order 
to reap all of its bene£ts. One such step is communicat-
ing the new product portfolio towards the customer, to 
ensure people are aware of the new product o¥erings. In 
potential the new framework simpli£es the concept of 
what Iluméxico o¥ers; namely a focus on application of 
electricity rather than the o¥ering of (complex) technical 
systems. But there needs to be done more development 
of the way in which this new portfolio (product range, 
membership levels, customizability) gets communicated 
towards the customer. One could think of promotion 
methods like mobile product outlets or preannounced 
demonstration session in communities.

Future Recommendations4.2
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Looking back on this graduation thesis, I believe I 
presented an answer on the research question I posed 
in the introduction: “What strategy could be developed 
to improve and expand the current product portfolio of 
Iluméxico?”. I propose a strategy based on internal and 
external analysis and using existing literature for support. 
Ultimately, I have tried to transform a theoretical base 
into a strategy which can be applied by Iluméxico in the 
real world.

I made a deliberate choice to focus on developing a 
strategy for Iluméxico that can be used for a long time. 
I believe this shows in the fact that I did not mean to 
present a ‘complete’ design of the product portfolio with 
no options for any future product additions; but rather 
a framework which can be used repeatedly to £t in new 
products, with the evaluation tool o¥ering additional 
guidance. ¤is hopefully ensures that even though I 
ended this project, it will form a base on which Iluméxico 
can build; constant adaptation and improvements to the 
theoretical framework and evaluation tool I proposed will 
increase their usefulness in practice.

After having worked on this project for the last seven 
months, I hope that ultimately this resulting thesis will 
bene£t those people for who I actually wrote it: the rural 
poor who face many challenges every day. As I mentioned 
in the beginning, electricity brings new opportunities for 
many households. Hopefully this thesis brings these op-
portunities a step closer to those who need them most.

Reflection
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Manual de Instalación Prometeo® Básico
Pasos de instalación del sistema de iluminación y electrificación solar Prometeo® Básico

Medidas Básicas de Mantenimiento
Para que su sistema de iluminación 
y electrificación solar Prometeo® 
Básico funcione en óptimas condi-
ciones, es necesario que siga estos 
consejos de mantenimiento básicos. 

1)  Fije el controlador a una pared en el interior 
de su hogar. 

2) Conecte los cables rojo y negro al controlador. 
Cable rojo al espacio en rojo y cable negro al 
espacio en negro. 

a) Siempre tiene que estar directamente 
iluminado por el sol. Cuide que no se 
generen sombras ni se obstruya el panel.  

3) Conecte los cables rojo y negro a la batería. 
Cable rojo a la terminal roja y cable negro a la 
terminal negra.  

4) Coloque y fije el panel al techo de su hogar con 
una orientación al sur y la inclinación recomendada, 
siempre expuesto a al luz directa del sol.

b) No conecte televisores o algún otro 
electrodoméstico al controlador ni a la 
batería. 

5) Conecte los cables del panel al controlador. 
Cable amarillo al espacio amarillo y cable negro 
al espacio en negro. 

6) Fije los sockets dónde más le convenga, conecte 
sus terminales y después coloque los focos. 

c) Mantenga limpia la superficie del panel.  
Límpiela al menos cada 3 meses de pol- 
vo y suciedad que se pueda acumular. 

7) Conecte los cables de los focos al controla-
dor. Cable verde al espacio verde y cable negro 
al espacio en negro. 

8) Al finalizar la instalación, sujete los cables con 
una cinta rígida o lazo que mantenga los cables 
en su lugar. 

www.ilumexico.com.mx I info@ilumexico.mx I Tel. 01 (55) 55 3335 32 I Adolfo Prieto #1321 col. Del Valle, del. Benito Juárez, México D.F. CP 03100

Installation Manual
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Short survey performed in Chichicuastla, Veracruz. 
Community is close to Ilucentro in Tihuatlán, Veracruz. 
Participants are all Iluméxico customers. A large 
part of the community of Chichicuastla has a SHS 
from Iluméxico installed and forms one of the largest 
communities served by Iluméxico (in terms of market 
saturation). It is a adapted version of the exercise Journey 
of an o¥ering from the IDEO HCD toolkit.

1. We want to know more about what made you decide to 
buy a solar home system.

Did you have other options to get electricity or light?
I did not have any other options at the beginning. Now 
we own another panel from a di¥erent supplier than 
Iluméxico.

Where did you see a solar panel for the �rst time?
When I saw other people with an Iluméxico system I saw 
it for the £rst time. 

What did you think?
Iluméxico is the only supplier that provides these 
payment facilities.

Did you talk to other people about Iluméxico?
Yes, I am the promoter. I talked to a lot of people in this 
community and convinced them to purchase the system. 
It helps that in this community a lot of people are already 
customers.

2. We want to know more about what made you decide to 
buy a solar home system.

Did you have other options to get electricity or light?
I use a Diesel generator sometimes when I need 
electricity. Also I have di¥erent solar panels to power my 
light bulbs.

Where did you see a solar panel for the �rst time?
When I got an Iluméxico system, that was the £rst time I 
saw a panel.

What did you think?
It works perfectly.

Did you talk to other people about Iluméxico?
My husband acquired a solar panel before so I talked with 
him about it. I told my niece who lives in Puebla about 
the system. I recommended her to get it and she did 
purchase an Iluméxico system.

3. We want to know more about what made you decide to 
buy a solar home system.

Did you have other options to get electricity or light?
Nothing, I did not have any electricity. I used candles for 
light.

Where did you see a solar panel for the �rst time?
I saw it with my neighbours, which is my family, my 
father lives there.

What did you think?
I wanted it because there is no alternative for my 
daughter, I want them to have access to light in order to 
be able to study.

Did you talk to other people about Iluméxico?
My husband told me about Iluméxico. His father 
convinced him to purchase an Iluméxico solar panel.

4. We want to know more about what made you decide to 
buy a solar home system.

Did you have other options to get electricity or light?
No options for electricity before we got the solar panel. 
We used candles for lighting within our house.

Where did you see a solar panel for the �rst time?
Ours was installed in 2011 by Iluméxico. ¤at was when 
I £rst heard it.

What did you think?
We decided as a community to take the Iluméxico 
systems.

Did you talk to other people about Iluméxico?
I talked and discussed with my family after we heard 
about Iluméxico. I also recommended it to other family 
members who live here in this community.

Survey
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5. We want to know more about what made you decide to 
buy a solar home system. 

Did you have other options to get electricity or light?
We have a diesel generator that we can power up.

Where did you see a solar panel for the �rst time, and what 
did you think?
When I went to Papantla, there were some vendors with 
very expensive panels. ¤ree years after, we started using a 
diesel generator for three di¥erent houses, we connected 
all of them. We choose for Iluméxico because they o¥ered 
small panels which were a¥ordable because of the credit 
system. Now we still use the diesel generator sometimes 
to watch boxing matches on a big television screen.

Did you talk to other people about Iluméxico?
My parents, I convinced my parents to get a bigger solar 
panel.

6. We want to know more about what made you decide to 
buy a solar home system.

Did you have other options to get electricity or light?
I am waiting for grid extension. ¤e CFE promises every 
time they will connect my house but they will not come 
[house is located near end of grid].

Where did you see a solar panel for the �rst time, and what 
did you think?
¤ere is a guy selling panels here, but I don’t trust him. 
¤e £rst time I heard about Iluméxico was in another 
community when they were installing systems, but I 
didn’t actually see the panels. I thought it would be a 
good idea for my house.

Did you talk to other people about Iluméxico?
Yes to my daughter, and she is now getting a 15W panel.
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I organised a creative session at the o²ce of Iluméxico in 
Mexico City to come up with a list of possible products.

¤e results of this session led to the formulation of a list 
of suitable products that £t in the electri£cation ladder 
framework.

27-6-2014

Participants
Merijn de Been (facilitator, author of this thesis)

Hugo Ham (Iluméxico, co-founder and director of 
technical innovation)

Ana Lucia Coll (Iluméxico, director of strategy and 
innovation)

Erandi Sombra (Iluméxico, shop foreman)

Kyle Brady (intern at Iluméxico)

Creative session 

Figure A.1
Overview of some re-
sults from the creative 
session.
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Scoring Sheets for Evaluation Tool

durability
maintenance

specific
tools

specific
skills

specific
skills

regional
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brand
image
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barriers

material 
use

local
pollution

non-
renewable
resources

product
lifetime
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take back

capacity

product
knowledge

familiarity

distance to
access

distribution

theft or
damage

safety

adaptability
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costs
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investment

scale up 
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affordability

income 
generation

job 
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saturation

social
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access to
education
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gender
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health
improvement

technical

economic

social/ethical

organisational

environmental

positive scores are desirable, 
a negative score equals a negative impact
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0

1

2

Ilu-evaluation
sustainability scores
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technical

economic

social/ethical

organisational

environmental

›1,5 
¯

0-1,5 

0 

average score 
per dimension 

‹0 

-2

-1

0

1

2

Ilu-evaluation
sustainability scores
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