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ABSTRACT 

Approximately 1.5 million Mexicans lack access to electricity, and most of them live in rural 
and remote areas with high levels of marginalization and poverty. Access to secure, 
affordable and modern energy is central to poverty reduction as it is a critical enabler of 
development (IEA, 2017). However, in most cases, rural electrification implementation has 
not yielded the expected outcomes. This thesis explores under what conditions can 
electricity help to alleviate poverty and achieve sustainable development in rural areas. I 
examine these concerns as also central to addressing the root causes of unevenness and 
marginalization in these areas. Through fieldwork with off-grid providers and semi-
structured interviews of beneficiaries in the rural localities of Oaxaca and Chiapas in 
Southern Mexico, as well as with government officials, I explore how off-grid electrification 
improves wellness. By examining the implementation of two rural electrification programs, 
I reflect on what can be done to strengthen these efforts. In particular, I highlight the 
essential role that context plays when designing and implementing programs aimed at 
alleviating poverty.     

In conclusion, I propose combining systems-level coordination with place-based policies to 
better address vulnerabilities for the sustainability of rural off-grid programs and 
coordination challenges revealed in the projects I studied. 
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1. Introduction 

The 2030 Agenda for Sustainable Development includes 17 Sustainable Development Goals 
(SDGs) aimed at eradicating poverty and other deprivations with comprehensive strategies 
that improve quality of life and, at the same time, combat climate change and help to 
preserve the planet (UN, n.d.). Ending poverty is the first SDG, and most of the other 16 
highly contribute to achieving that goal. Besides, many of these SDGs directly relate to the 
lack of essential services and social rights that many people experience in rural areas. Thus, 
this framework is helpful to understand the overall problem of uneven development and 
identify actions that could lead to tackle the root causes of marginalization and poverty.    

Access to secure, affordable and modern energy is central to poverty reduction as it is a 
critical enabler of development (IEA, 2017). Electricity access, for instance, is part of the 
“virtuous cycle” of energy through the creation of employment opportunities, increased 
income and, ultimately, improving living conditions (Urmee & Md, 2016). The relationship 
between SDG 7 (Affordable and Clean Energy) and 1 (No Poverty), implicitly generates an 
impact on other SDGs like health, education, gender equality, the environment and can also 
facilitate access to clean water through pumping systems. 	

Several scholars argue that access to electricity helps to increase the income of poor 
households due to the savings associated with fuel and batteries expenditures (Guiza et al., 
2016; Sovacool, 2012). Furthermore, it extends a household's workday which allows them 
to raise their productivity and, in some cases, start new businesses, or even engage in other 
activities that require machines (Saghir, 2005). Nonetheless, the evidence does not support 
the notion that productive uses will develop just as a consequence of electricity access 
through small-scale electrification projects (Terrapon-Pfaff et al., 2014). In this regard, it is 
crucial to take into consideration productive uses of electricity in the original design of rural 
electrification programs (IEA, 2017; Pérez-Arriaga, 2017). Furthermore, it is essential to 
acknowledge that energy for productive access is not sufficient to jumpstart an economy as 
other critical issues need to be taken into account e.g., capacity building, education, proper 
infrastructure, and access to financing and markets  (IEA, 2017; Martinot et al., 2002).   

In terms of the relationship between electricity access and health, the increase in welfare 
derives from several outcomes. In the first place, it helps to avoid emissions from 
combustion of firewood or other fuels which reduces indoor air pollution and, 
consequently, the associated risks of respiratory illnesses (ESMAP, 2017; IEA, 2017; Saghir, 
2005; Terrapon-Pfaff et al., 2014a). This is closely tied to the positive environmental impacts 
of introducing renewable energy and the reduction of land degradation as a consequence 
of fuel substitution. In addition, it could enable water pumping or water treatment services, 
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as well as to operate medical equipment and refrigerate vaccines. If taken one step further, 
the benefits on nutrition could derive from increasing agricultural yields due to the impact 
that electricity could generate through productivity improvements (Saghir, 2005; Terrapon-
Pfaff et al., 2014a).   

The implicit effect of electricity on education is twofold. On one side, it increases the time 
available that people could spend on educational activities given the reduction of collection 
time of the previously used sources of lighting and the increased productivity for other job-
related purposes (Terrapon-Pfaff, Dienst, König, & Ortiz, 2014b). On the other hand, it 
allows people to study, read or do homework after the sunset, frees children to attend 
school as productivity id boosted, study after daytime activities and helps to retain teachers 
(Saghir, 2005).  

While energy used to be treated as having the same impacts on men and women, more 
recently, differentiation has been made in this respect as well. Women are more exposed 
to household air pollution and tend to be in charge of collecting firewood or other fuels. 
Thus, some of the health and education benefits can have a more significant impact on them 
as compared to men. Furthermore, the notion that it allows them to engage in productive 
or educational activities also contributes to reducing inequalities. Finally, there is also an 
increased perception due to a reduction of fire risks and increased perception of safety at 
night due to the availability of lighting (ESMAP, 2017; IEA, 2017; Terrapon-Pfaff et al., 
2014b).  

In the past, electricity access was only associated with a household being connected to the 
grid. Recently, a shift in this notion occurred, partly due to SEforALL’s Multi-Tier Framework 
(Figure 1), and electricity access is viewed as a scale of levels of service which can be 
provided through different technologies, and not only the grid (Dalberg Advisors, Lighting 
Global, & International Finance Corporation, 2018; World Bank, 2015). This opens up the 
opportunity to include off-grid systems which have been recognized as cost-effective 
solutions to expand access in rural areas (IEA, 2017). These off-grid systems can be 
categorized into three groups: pico solar, “plug-and-play” Solar Home Systems (SHS), and 
component-based systems. The first category refers to lanterns and simple multi-light 
systems that potentially enable phone charging and correspond up to a full Tier 1 service 
for a person or a household. The second refers to kits of more than 11 W that power several 
lights and basic appliances and might enable higher levels of services than Tier 1 for a 
household. Finally, component-based systems are typically SHS of more than 11 W that are 
compiled independently and usually include the following components: battery, the solar 
module, lights, inverter, wiring, etc. (Dalberg Advisors et al., 2018).    
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Figure 1. Multi-tier Matrix for Measuring Access to Household Electricity Services   

 

Source: Prepared by the author based on Beyond Connections: Energy Access Redefined Report (World Bank, 
2015)  

1.1. Background and Motivation 

According to estimates from official statistics, 1.5 million Mexicans still lack access to 
electricity (CFE, 2018; Notimex, 2017). Most of these people live in rural areas characterized 
by having a dispersed population, high levels of marginalization and poverty, and low 
accessibility. As part of the measurements of multidimensional poverty and marginalization 
in Mexico, access to basic services, including electricity, is a key component in identifying 
the populations that are deprived of social rights, in accordance with the Mexican 
Constitution. Furthermore, literature suggests that access to electricity is critical for poverty 
alleviation and an important component of sustainable development (CNMC, 2017; ESMAP, 
2017; Guiza et al., 2016; IEA, 2017; Saghir, 2005).  

When I was working in the Mexican Ministry of Energy (SENER), I heard about the creation 
of the Mexican Universal Electricity Access Fund (FSUE), which was publicized as the social 
side of the energy reform (SENER, 2017b). The main objective of this fund was to finance 
the electrification of rural and marginalized urban areas that lacked access to electricity to 
achieve a 100% electrification rate by 2020. The federal money was intended to promote 
the extension of distribution lines when the corresponding households were located no 
more than 5km away from the nearest distribution network under operation, or by 
installing off-grid SHS (Hernández Ochoa, 2018). To allocate the money and incentivize 
competition among private companies, SENER, with support from the Energy Savings Trust 
(FIDE), conducted public tenders. Since the extension of the grid was reserved to Federal 
Electricity Commission (CFE), I wanted to study the second option in which private 
companies would be involved and more likely, work in remote rural areas. My thesis thus 
presented an opportunity to learn more about the issues related to rural electrification and 
rural development via private sector actors. Especially because, according to SENER, no 
official impact assessments have been conducted of FSUE. The same holds for Luz en Casa 
Oaxaca (LCO) a rural electrification program described in section 3.2.2.2.  

TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier Criteria Task lighting and 
phone charging

General lighting and 
phone charging and 
televisions and fan 

(if needed)

Tier 2 and any 
medium-power 

appliances

Tier 3 and any high-
power appliances

Tier 2 and any very 
high-power 
appliances
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1.1.1. Off-grid electrification in rural Mexico 

Since this thesis focuses on off-grid solutions, i.e., projects that do not imply an extension 
of the power distribution lines and are disconnected from the main grid, two cases were 
identified to exemplify the systems that have been used to provide electricity access. Figure 
2 depicts examples of component-based SHS that comply with FSUE’s technical 
requirements and were installed by Iluméxico. Figure 3 depicts a plug-and-play SHS 
distributed by acciona.org as part of the LCO program. Both systems are comprised of a 
solar panel, a battery, a controller, some light bulbs, electrical or USB outlets to connect 
devices such as cellphones or appliances, and, in some cases, it also includes rechargeable 
lanterns. However, FSUE’s system also includes an inverter to convert the Direct Current 
(DC) generated by the solar panel to Alternating Current that is compatible with 
conventional appliances. As depicted in Figure 2, the scale of a component-based SHS with 
an inverter (example of FSUE) is much bigger as the solar module has a higher power 
generation capacity. In comparison, acciona.org plug-and-play SHS is relatively compact.    

Figure 2. FSUE component-based SHS, Iluméxico installation  

 

 

 

 

Solar panel (325 W) Box containing inverter and batteries
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Figure 3. Components of Acciona’s plug-and-play SHS for the program LCO 

 
  

Solar panel (25 W) and controller Lamps and DC compatible speaker 
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2. Research Objective and Methodology 

This thesis explores the role of some rural electrification programs in two states in the 
Southern region of Mexico: Chiapas and Oaxaca. The main research question of this work 
is:     

a) Why and how precisely is electricity important for poverty alleviation and 
sustainable development? 

While the first aspect of this question can be drawn from conducting a literature review on 
the topic, for the second, I conducted fieldwork to further understand whether the 
presumptions of external literature hold in the ground. Based on empirical observations and 
interviews collected in rural localities in the states mentioned above, this thesis also then 
reflects on whether electricity access contributes to addressing the root causes of 
unevenness and marginalization in rural Mexico. 

2.1. Case Selection 

2.1.1. Southern Mexico 

The Southern part of Mexico is characterized by several factors including high levels of 
indigenous presence, people living in rural areas, high levels of poverty and marginalization 
as well as diverse geography with mountainous regions and vast extensions of jungle. As of 
2015, almost 28 million Mexicans lived in rural areas, which corresponds to 23.31% of the 
total population (SEMARNAT, n.d.). As depicted in Graph 1, Chiapas, Oaxaca, and Tabasco 
are the only states in which 50% or more of the population lives in rural areas. In terms of 
population density, Oaxaca had 42 inhabitants/km2 in 2015 occupying the 9th place amongst 
the least dense states. Chiapas, on the contrary, had a density slightly superior to the 
national average with 71 inhabitants/km2 (INEGI, n.d.). 
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Graph 1. Rural Population by State, 2015 

 
Source: Prepared by the author based on information from INEGI, processed by SEMARNAT. 

On the positive side, the South is also recognized by its cultural and biodiversity richness. 
This region is comprised of three states: Chiapas, Guerrero, and Oaxaca. Based on official 
estimations, in 2015, Chiapas and Oaxaca were the 2 states with the highest level of 
indigenous population in absolute terms with more than 1.7 million indigenous inhabitants, 
each (Instituto Nacional de los Pueblos Indígenas, 2017).  According to the National Council 
for Evaluation of Social Development Policy (CONEVAL), the only states in which poverty 
levels increased between 2014 and 2016 were Veracruz, Tabasco, Campeche, Chiapas, and 
Oaxaca. The last two presented the highest levels of poverty with 77.1% and 70.4% of its 
population, respectively, whereas the national average during that period diminished from 
46.2% to 43.6% (CONEVAL, 2016). The region also presents the lowest average household 
income, especially in the rural context. The quarterly average household income in rural 
Chiapas in 2016 was approximately USD$755, followed by Guerrero, USD$1,050 and 
Oaxaca, USD$1,090 (INEGI, 2017).     

Chiapas is located at the border with Guatemala, which presents significant challenges for 
the state and the federal government given the current migration situation from Central 
America (Weir & Shoichet, 2018). The state has also been characterized by strong social and 
political movements, particularly, the Zapatista movement. This predominantly indigenous 
movement started in 1994 as an armed rebellion against the government demanding work, 
land, housing, food, health, education, independence, freedom, justice, and peace (Van der 
Haar, 2005). Right next to Chiapas is Oaxaca, the state with the largest indigenous 
population in the country. Oaxaca is characterized by its complicated orography and by 
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being the second state with the highest proportion of rural population (52%), after Tabasco 
(56%), and followed by Chiapas with 50%, as of 2015 (SEMARNAT, n.d.).  

Map 1. Southern Mexico 

 
Source: Google Maps. 

The combination of the aforementioned factors presents complex challenges for the 
government to address uneven development in the country. As part of the strategies that 
the government has undertaken to tackle this problem, the Development Program for 
Priority Zones was established in 20081 (SEDESOL, 2014). The Priority Attention Zones (PAZ) 
were defined as areas that require additional resources and specific programs aimed at 
improving the quality of life of the population therein. These PAZ can be rural or urban 
(Cámara de Diputados, 2018a). The criteria to define which areas fall into these categories 

                                                        

1 This Program is the result of the fusion of 2 programs that SEDESOL, the Mexican Ministry of Social 
Development operated independently. The Program for Local Development, Microregions, operating since 
2002 and the Aid Program for Priority Attention Zones, which started in 2008.  
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are based on measurements, at the municipal level2, of social gaps, the percentage of 
population in extreme poverty and, marginalization. To be considered as a PAZ the 
municipality has to have a High or Very High level of marginalization, or a high or very high 
social gap, or more than 50% of its population in extreme poverty. In general, the 
Marginalization Index reflects the lack of access to basic services which is also captured in 
the multidimensional measurement of poverty (Cámara de Diputados, 2018b). As of 2019, 
1,115 municipalities, in 24 states, are considered as rural PAZ. In addition, 22,621 urban 
areas in 2,331 municipalities were categorized as urban PAZ (Presidencia de la República, 
2018). It is worth noting that there are 2,457 municipalities in Mexico (INEGI, 2019) so, 
almost half of them fall into the rural PAZ category and 80% of these PAZ are located in 
Chiapas, Oaxaca, Puebla, and Veracruz; the first two states concentrate almost 50% of the 
rural PAZ.  

My field research plan was to visit rural communities in Chiapas and Oaxaca, as those are 
the poorest states in Mexico and have the highest percentages of households without 
access to electricity, as seen in Graph 2. Furthermore, two companies, Iluméxico, and 
acciona.org, have been actively involved in the region for 10 and seven years, respectively. 
Hence, by connecting with them, I could witness how the federal and state policy was 
implemented at the local level and talk to FSUE and LCO beneficiaries. 	

To better understand how the private and non-profit sectors have been involved in the 
region, I first traveled to Madrid and spent some weeks at Comillas Pontifical University at 
the invitation of Professor Ignacio Pérez Arriaga, who facilitated my access to people in 
different institutions. Hence, I interviewed members of both the private, academic and non-
profit sectors that were involved in rural electrification projects in Latin America or had 
experience in the subject. The primary purpose of this trip was to understand their 
motivations, how they were conducting the interventions and the results of the programs 
in which they were involved. I met with representatives from the NGO Energía Sin 
Fronteras, Acciona.org (formerly Acciona Microenergía) that was conducting rural 
electrification programs in Mexico and Peru. I also met with researchers from Universidad 
Politécnica de Madrid, the Universal Energy Access Lab IIT-Comillas & MIT, CIEMAT and the 
former leader of Fundación de Ingenieros ICAI. Finally, I also had the opportunity to meet 
ARIAE’s (the Iberoamerican Association of Energy Regulators) Executive Secretary. 

                                                        

2 Mexico is administratively and politically divided into 32 states, which in turn, are divided into 
municipalities, except for Mexico City that is divided into delegations. Municipalities might include urban 
and rural areas. 
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Since their levels of intervention and the projects that they had conducted were extremely 
heterogeneous, I pursued semi-structured interviews to understand which factors they 
believed enable the successful implementation of rural electrification projects, the 
challenges they faced, the role of other actors and what happened after the interventions. 
During my time in Madrid I learnt more about Acciona’s program LCO which was Public-
Private Partnership for Development with the State Government of Oaxaca, the Mexican 
Agency for International Cooperation for Development (AMEXCID), and the Spanish Agency 
for International Cooperation for Development (AECID) from 2013 until 2016 (acciona.org 
México, n.d.). The program was intended to provide electricity access for households in 
towns with less than 100 inhabitants where there were no plans, at that moment, to provide 
it through conventional means. 	

2.2. Fieldwork 

My fieldwork in Mexico can be divided into three parts. First, I spent some days in Mexico 
City meeting government representatives and visiting Iluméxico headquarters. Then, I went 
to visit rural localities in Chiapas and Oaxaca. The initial plan only contemplated one case 
study of FSUE in Chiapas, as that state has the highest percentage of people living in poverty. 
To conduct the site visit in Chiapas, I contacted Iluméxico, a company that was actively 
participating in all the tenders of FSUE. They have been working in the state for several 
years. Nevertheless, as I realized how valuable it would be to incorporate the case of 
Oaxaca, I also wanted to visit communities in that area. For that site visit, acciona.org was 
the perfect candidate to shadow as they had some experience with FSUE and had been 
running the LCO program for a while.  

When I first talked to both companies, I could notice they were incredibly open and willing 
to take me to those places. Reflecting on that, I can see how powerful MIT is to open many 
doors. However, it also sets high expectations since they were hoping that I could provide 
them with some recommendations, from a strategy point of view, that could help them 
overcome the challenges they faced at the moment, which seemed to be extremely 
valuable for them. The fact that I worked for the Ministry of Energy increased their 
confidence in my capacities, as I had some level of experience in the topic and I also 
represented an opportunity to, indirectly, communicate their concerns regarding FSUE’s 
operation rules to the program managers.   

My previous experience in the Ministry was extremely enriching; however, I always felt 
some disconnection from reality since most of my work was done from the desk. Some 
information came from primary sources, but it was typically collected by someone else and 
I had limited opportunities to do site visits. In this regard, I knew that conducting site visits 
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where I could conduct some interviews but also observations of the living conditions in rural 
communities would be a meaningful experience rather than just relying on reports or 
testimonials presented in some reports or the companies’ web sites.   

2.2.1. Preparation for site visits and meetings with government representatives 

Before departing to the south, I met with representatives from the Ministry of Energy, FIDE, 
AMEXCID, and AECID. The purpose of these meetings was to hear from the experience of 
the first two institutions on the implementation of FSUE, the evolution and challenges they 
faced and the underlying motivation of the program design, as well as the unexpected 
outcomes associated with the design. In terms of AMEXCID and AECID, I wanted to learn 
about the results of LCO, how they interacted, and the role of each of them. By having the 
perspective of both projects, LCO and FSUE, I wanted to understand which were potential 
differences and advantages or challenges associated with designing and implementing a 
rural electrification program at the federal or state levels.	

Before my first visit to Chiapas, I spent some days at Ilumexico’s offices in Mexico City 
learning about their business model and their participation in FSUE. Having this previous 
preparation was extremely helpful to barely understand how things worked in the field. It 
was interesting to hear from them that it was challenging to have a plan for my trip since 
one never knows what is going to happen the next day when one is working in those areas. 
In this sense, the intention was that I could join two of their Community Engineers during 
their workweek and go wherever they needed to go to do their job and I could use that time 
to interview some households. I had the wrong impression that, regardless of their 
emphasis on uncertainty, everything was going to be under control and that I was going to 
be able to follow a schedule and plan. Looking back, I see how terribly wrong I was. 	

2.2.2. Chiapas 

At the moment when my trip was planned, Iluméxico was installing and collecting payments 
from the first installed photovoltaic systems in the municipalities of Ocosingo and Las 
Margaritas. According to the results of the first FSUE’s tender in 2017, Iluméxico was 
awarded 14 localities in the first municipality and five in the second one, among other 
localities across different municipalities. Hence, I was going to visit some of these localities 
with Jairo and Antonio, the Community Engineers whose support was extremely valuable 
to facilitate my field research. They helped me to edit the questions that were going to be 
part of the semi-structured interviews that I was planning to use with FSUE’s beneficiaries, 
and also with other people that had photovoltaic systems at home. The interview (Appendix 
A) was designed to take around 30-40 minutes in total with some time for the interviewees 
to provide additional comments or raise questions, none of them received any 
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compensation. Given the complexity of logistics and uncertainty about how much time we 
would be able to stay in a particular village, I used a snowball sampling method. This method 
was advantageous as it increased the willingness of people to respond since someone else 
in their community was referring me to them. As some people asked me not to mention 
their name, this research work will not include any names to protect the interviewee’s 
confidentiality. Thus, I paraphrase the content of the interviews this and any specific quotes 
to avoid the risk of identifying specific people. 	

During my time at Chiapas, I was able to collect 18 interviews from households at the 
localities of Nuevo Pedregal (Ocosingo), Las Perlas (Las Margaritas), and Guadalupe Los 
Altos (Las Margaritas). We also visited another locality called La Realidad Trinidad (Las 
Margaritas) where I could not do interviews due to time restrictions. Nevertheless, being in 
the field allowed me to conduct participant observation from all of these places that are 
interesting and valuable for this project. It was also helpful to better understand the reality 
in which these people live and their worldview, influenced by their values and customs. The 
operation of gender dynamics in these contexts was very noticeable and provided some 
insights on the fact that women could potentially play an essential role in the successful 
implementation of an electrification program.    

Map 2. Site Visits, Chiapas 

	
Source: Prepared by the author using Google Maps. 
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2.2.3. Oaxaca 

My experience in Oaxaca started at acciona.org offices at Juchitan. They were about to start 
a new project, EncASa Oaxaca, to provide access to electricity to 1,000 households and 
conduct a pilot to offer access to water, sanitation, and improved stoves to 50-100 
households in rural communities with less than 500 inhabitants. In this regard, the team 
was visiting communities where they had previously provided photovoltaic systems to 
conduct client satisfaction surveys. Besides, they were in the middle of the process of 
identifying potential communities to run the pilot to provide additional services.  In this 
regard, I was traveling with Mr. Enrique Toledo, the Director General of acciona.org Mexico 
and his team. While they were conducting the data and surveys, I had some time to conduct 
my interviews. However, since most people would be taking the survey, the number of 
people that I could interview was limited. We visited two localities: Arroyo Venado and San 
Miguel Ecatepec. I was able to interview two members of the community since most men 
were working and almost all of the women went to collect their Prospera payments3, a 
conditional cash transfer program from the federal government. In the next town, four 
members of the community were waiting for us at the house of one of the community 
members. Hence, we had a focus group discussion about their experience with the systems 
which gave many insights and also allowed me to understand how the town was ruled and 
their relationship with the municipal government. After that visit, we met a couple, who 
were the owners of the only shop in the community and I conducted a semi-structured 
interview with both of them.    

 

 

 

 

 

 

 

                                                        

3 Interview in Oaxaca, August.  
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Map 3. Site Visits, Oaxaca 

 
Source: Prepared by the author using Google Maps. 

After conducting my field research, I went back to Oaxaca City to meet Sinaí Casillas, a 
representative from the state government who was involved in the design and 
implementation of LCO and the ongoing project EncASa Oaxaca. I realized that, when 
meeting with government officials, following a semi-structured interview made sense as it 
allows them to have more freedom to add minor, but essential details that usually get lost 
in a structured survey. Thus, we talked about his experience with the program, the 
institutional partners, acciona.org, and Iluméxico (that joined the program in 2015).   	

2.2.4. Logistical Limitations 

When I was planning my trip, I thought that I could have a schedule and plan to have a 
specific number of interviews every day. I assume that could be applicable when one is 
working in an urban setting. However, working on remote areas in the middle of the jungle 
or the mountains is an entirely different story. We could not be sure of how our days would 
turn out to be, especially since it was during the rainy season. For instance, a storm could 
provoke a river to grow, and we were not able to arrive or leave our destination. The only 
way to communicate and coordinate logistics was to travel to the nearest town that had 
Wi-Fi service or electricity, but when a storm hits, these services usually fail, and one has to 
wait until the service is reestablished or travel to the nearest city which might be three to 
seven hours away. Furthermore, reaching these places is extremely complicated as there is 
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no signaling, people have some sense of distrust to provide directions on how to get there 
and the roads are not paved nor given proper maintenance.    	

Coordination with the communities was also complicated since planning a visit also required 
them to be at home and, in some cases, the team had to reschedule or go to other places 
that were not part of the plan. In other cases, we could not anticipate if the work that the 
team had to conduct would be finished before the sunset, or if we required to stay overnight 
in the locality. These logistical complications limited my ability to plan and conduct more 
interviews but, at the same time, provided me with valuable insights to understand how 
working in the field looks like. In this sense, some of my findings are based on observations 
and anecdotes rather than just the interviews. 

2.2.5. Personal Positionality and Gender Dynamics   

The general perception of Chiapas and Oaxaca is that these states have high levels of 
poverty and a feeling that the benefits of economic development and growth have not 
flourished there yet. Furthermore, based on the current fiscal federalism, states from the 
northern part of the country complain about subsidizing states in the southern region that 
have a high dependence on federal transfers. Furthermore, the negative perception of 
social and political problems, as well as a strong dependence on social programs in the 
region are part of the political imaginary around these states. Riots and protests related to 
the teacher's union in Oaxaca and the political conflict between the government and the 
Zapatista movement in Chiapas are two examples of common and long-lasting issues that 
affect these states. In this sense, as a national, I knew I shared some knowledge, culture, 
and values with them but, at the same time, I was a complete outsider to their reality. 

The color of my skin, my clothes, my level of education, the opportunity to live in the US to 
study in a place like MIT, my values, and even my level of Spanish contributed to creating 
this divide. I noticed that some of the people with whom I interacted approached these 
differences with curiosity but others with obvious discomfort. As I mentioned before, being 
in the field allowed me to perceive how gender dynamics operate in these contexts and I 
also experienced it myself. It is common for women in those areas to start having many 
children when they are young, quit school, and devote their time to take care of their family 
and undertake tasks related to the household such as cooking, washing, collecting water 
and firewood, among others. In many cases, the women did not speak Spanish but rather 
their indigenous language. Some of them were present during the conversations and tried 
to express their opinions, but men did not allow that to happen as a consequence of the 
strong presence of machismo in those areas. I could only speak directly to women if they 
spoke Spanish and their husbands were outside working or doing something else. I just 
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recall one case where a women took control of the conversation just because she spoke 
Spanish better than her husband and she turned out to be the women with most children 
in the community but also, the only one who had a daughter that made it to secondary 
school, spoke Spanish perfectly, and liked to read.  

The clash of our values was evident in many situations. Most of the interviewees were men 
that, in many cases, asked me if I was married or if I had children and what the purpose of 
studying a Master’s program was, which most of them did not have a clue of what I referred 
to. I think they treated me differently as I perceived they implied that, as a person coming 
from the city and studying in the US, I had some power to talk to government 
representatives or the companies to get additional benefits for them which I could tell 
affected their responses. In regards to my relationship with women, I realized some of them 
felt hopeful, but others projected frustration and discomfort with my presence.  

2.3. Other Sources of Information 

Most of the definitions, like those of poverty and marginalization, presented in this work, 
were taken from official sources or third-party reports that are publicly available. In order 
to understand how rural electrification has been typically mandated in Mexico, I consulted 
different official documents as well as reports issued by private and public institutions. This 
research allowed me to understand how rural electrification programs are designed and 
who is typically involved in defining the scope and the purpose of the project.	

The only document that I have, in terms of evaluation of the actions implemented by 
Iluméxico before FSUE, is a third-party impact evaluation report that is not publicly 
available. Regarding acciona.org, there are some testimonials that they have published on 
their website. According to Victor Aznar, from AECID, and Sinaí Casillas, from the 
government of Oaxaca, no official evaluation has been conducted for LCO. The same holds 
for FSUE based on the interview with representatives from SENER. 	
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3. Literature Review 

Access to secure, affordable and modern energy is central to poverty reduction as it is a 
critical enabler of development (IEA, 2017). It helps to increase poor household’s income, 
generates health benefits, promotes positive environmental impacts, advances education, 
and helps to reduce income inequalities (ESMAP, 2017; Guiza et al., 2016; IEA, 2017; Saghir, 
2005; Terrapon-Pfaff et al., 2014a, 2014b). In order to contextualize these positive 
contributions, it is important to understand the definitions and components behind poverty 
and marginalization in Mexico.      

3.1. Marginalization and Poverty  

The National Population Commission (CONAPO) defines marginalization as a 
multidimensional and structural problem characterized by the lack of opportunities and the 
unequal distribution of progress in the productive structure. Hence, various social groups 
are excluded from the benefits of progress and face negative impacts on their welfare, 
capacity building, resources and, therefore, their development. In this regard, CONAPO 
created an index that categorizes municipalities based on their degree of marginalization. 
This Index allows the government to identify areas that lack access to basic services, have 
low population density and are dispersedly situated (CONAPO, 2016). The index takes into 
account: education level; access to water, sanitation, electricity and potable water; 
overcrowded conditions in the house; dirt floor; the size of the town; and income level.  
According to this index, Chiapas, Guerrero, and Oaxaca are the three states that score "Very 
High" as compared to the rest of Mexico. For reference, Veracruz is in the 4th place in the 
list and has a “High” degree of marginalization with a score of 1.14 whereas the last state, 
Mexico City, has a “Very Low” degree and has a score of -1.45.    

Table 1. Marginalization Index in Southern Mexico, 2015 

	
Source: Prepared by the author based on information from CONAPO. 

It is no coincidence that the prevalence of poverty in these three states is the highest in the 
country. CONEVAL measures poverty from a multidimensional perspective taking into 
consideration not only the income level but other factors that reflect deprivation of a 



 
24 

person from its social rights. The latter encompass education, health, social security, food, 
housing and services in the dwelling (CONEVAL, 2010). According to the latest report, in 
2016, 43% of the population in Mexico was considered to live in poverty and 7.6% in 
extreme poverty (CONEVAL, 2016). However, the situation for the states above is even 
worse as depicted in Table 2. It is worth noting that, despite the current definition from 
INEGI that characterizes a rural area as a town with less than 2,500 inhabitants, CONEVAL 
uses a threshold of 5,000 inhabitants. 

Table 2. Poverty and Extreme Poverty in Southern Mexico, 2015 

	
Source: Prepared by the author based on information from CONEVAL. 

3.2. Rural Electrification in Mexico 

3.2.1. Current Situation 

Before the Energy Reform of 2013, electricity provision was exclusively reserved for the 
state companies, CFE, and the extinct Luz y Fuerza del Centro4, and it was CFE's legal 
mandate to electrify 100% of the population. In this regard, most of the programs aimed at 
providing access to electricity in rural areas involved CFE. Furthermore, rural electrification 
programs in the Southern region of Mexico typically target localities of more than 100 
inhabitants (World Bank, 2002). Thus, several communities could not get benefits from 
these programs. According to CFE statistics, at the end of 2015, there were 41,697 localities 
without access to electricity from a total of around 192,000 localities in the country. From 
these, around 31,000 only have one or two households (SENER, 2017a).   	

Based on official statistics published by National Institute of Statistics, Geography, and 
Informatics (INEGI), the population in Mexico in 2015 was 119.9 million, and an updated 
estimate indicates that the population in 2017 was 123.5 million (Notimex, 2017).  In terms 

                                                        

4 Luz y Fuerza del Centro served as the public utility for some municipalities in the states of Hidalgo, Puebla, 
Morelos, and Mexico; and for the entire Mexico City. It entered into liquidation in 2009, and its operations 
were transferred to CFE.  
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of the electrification rate, the Federal Electricity Commission (CFE) reported that, as of the 
last quarter of 2018, there was a 98.75% coverage at the national level (CFE, 2018). The 
states of Chiapas and Oaxaca were the only places where the rate was lower than 97%, 
having values of 96.64% and 96.49%, respectively. Based on these statistics, approximately 
1.5 million Mexicans still lack access to electricity.  

Graph 2. Electrification Rate, 2018 

	
Source: Prepared by the author based on information from CFE. 

As depicted in Graph 2, this trend of having Oaxaca and Chiapas as the states with the lowest 
levels of electrification has been present since 2010, with the addition of Guerrero that had 
a significant improvement from 2017 to 2018.  

3.2.2. How has rural electrification been mandated in Mexico? 

3.2.2.1. Federal Government Programs 

The National Program for Solidarity (PRONASOL) was the first massive social program for 
rural electrification with photovoltaic systems from 1988-1994. It is estimated that, under 
this program, 1.4MW of systems were installed (Sánchez Juárez, et al., 2017). At that 
moment, achieving success implied a commitment from the government, allocation of the 
budget and the use of renewables. The systems included a 50W photovoltaic module, a car-
type battery, a charge controller, and fluorescent lamps. In order to get the system installed, 
beneficiaries had to make a formal request through the local government. In this regard, 
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promotion activities were conducted in advance to convince people to request it 
(Chambouleyron, 1996). 

To better understand how has rural electrification been mandated in the past, it is critical 
to consider the National Development Plans (NDP) of the last three administrations (2000, 
2007 and 2013). According to Article 21 of the National Planning Law, each administration 
has to publish the NDP during the first six months of the term. This plan establishes the 
objectives, strategies, and priorities of the government in order to guide the actions and 
programs that will be put in place during the 6-year term, considering a long term horizon 
of 20 years in terms of economic development (Government of Mexico, 2016). Rural 
electrification has been a priority for the last three administrations as reflected in their 
NDPs. 	

The 2000-2006 NDP includes a strategy to create programs aimed at reducing poverty and 
abating the factors that contribute to replicate it across generations. As part of this 
strategy,  the government recognizes the need to increase access to basic infrastructure, 
which includes electricity (Government of Mexico, 2000). The next administration's NDP 
(2007-2012) frames the situation in a slightly different way by acknowledging that access to 
electricity is a matter of fairness as lack of access to it is one of the clearest indicators related 
to high levels of marginalization. Moreover, it recognizes that indigenous communities are 
the ones with the lowest rates of electricity access. In this regard, the administration 
proposed to strengthen coordination among the Ministry of Social Development (SEDESOL), 
the National Commission for the Development of Indigenous People (CNDPI) and CFE to 
increase coverage in marginalized communities (Government of Mexico, 2007). Finally, the 
NDP of the last administration (2013-2018) adopts a general view of the problem and 
encompasses access to other basic services, acknowledging that 50.4% of households in 
rural areas lacked access to basic services, compared to 9.4% in urban areas. Thus, one of 
the proposed actions was to provide basic services as well as community social 
infrastructure and to improve household’s quality in localities that were located in Priority 
Attention Zones with high and very high marginalization levels. There is also a general action 
that aims at homogenizing electricity service across the country but lacks specificity on how 
that could be achieved (Government of Mexico, 2013).     	

In 2001, President Vicente Fox presented the Microregions Strategy, which started in 2002. 
The primary purpose of the program is to channel more resources to these regions in order 
to reduce extreme poverty and foster the integral development of the communities and 
families in those localities. In the beginning, SEDESOL identified 263 microregions in the 
country. The municipalities that fall into this category are those that have a high and very 
high Marginalization Index, municipalities with more than 40% of indigenous population 
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and other municipalities characterized as relatively marginalized in Aguascalientes, Baja 
California, Baja California Sur, Coahuila and Colima (SEDESOL, 2002). As part of the 
Microregions Program, a specific term, "Bandera Blanca" projects (white flag), was created 
to identify infrastructure projects that provided basic services including potable water, 
electrification, sewage, and others. In 2005 the total budget allocated for the Microregions 
Program was 1.94% of the total budget of SEDESOL. From the total budget of the program, 
almost 13% was allocated to electrification (González Rodríguez, 2004). The majority of 
these funds were used to expand the grid. In this regard, most of the actions were 
undertaken by CFE. Furthermore, based on information from the interviews in Chiapas, 
some people remembered receiving photovoltaic systems for domestic use from SEDESOL 
around 2000-2003 which is related to the off-grid electrification projects.     

In 2008, the Federal Government, under the administration of President Felipe Calderón, 
obtained a loan from the World Bank and a grant from the Global Environment Facility Trust 
Fund to conduct the Integrated Energy Services Project. The program was intended to 
provide access to electricity in predominantly indigenous rural areas through off-grid 
renewable resources and to promote the development of social and productive activities to 
increase the use of electricity with the possibility to contract private companies to conduct 
the sub-projects. Due to several administrative problems, however, the program was 
restructured in 2012 and integrated as part of the Bandera Blanca Program. CFE became 
the primary operator and, instead of having different technologies for specific places, 
Centralized Solar Farms that could be controlled by CFE were installed. In this regard, the 
capacity building component of the project was taken out since CFE had remote control of 
the micro-grid (World Bank, 2016). 	

It is worth noting that this project targeted areas that were located more than 40 km away 
from the grid, with more than 100 inhabitants, undispersed and with accessible roads. In 
addition, right after the restructuring was approved, and included electrifying 45 
communities in Chiapas and 12 in Oaxaca out of a total of 86, CFE informed the World Bank 
that both states "were dropped as potential beneficiaries due to social tension in both 
provinces, in addition to a historic opposition in those states (particularly in Chiapas) to 
Government-funded projects in some areas" (World Bank, 2016, p. 13). Based on this 
information, it is clear that reaching the least accessible places, due to both physical and 
social constraints, required a different intervention approach to tackle the electrification 
problem.      	

Finally, in 2016, the federal government, under the administration of Enrique Peña Nieto, 
designed a specific mechanism to promote competition and involve private companies to 
achieve full electricity coverage in the country by 2020. Even though the direct participation 
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of privately-owned companies was limited to off-grid systems, the creation of tenders 
promoted competition in the sector and took advantage of the capabilities of these 
companies to reach remote areas. Furthermore, the program targeted localities without 
access to electricity regardless of the number of inhabitants.  Hence, having the private 
sector onboard and eliminating the minimum population requirement was helpful to 
benefit communities that were typically left behind, like those in Chiapas and Oaxaca. 	

The size and scope of the intervention, and the operation rules of FSUE are representative 
components that differentiate this initiative from previous electrification programs. In the 
first place, as the program aims to help its beneficiaries to fulfill not only their lightning 
needs but also communication, food storage, and productive activities, the photovoltaic 
systems range from 50 to 300 W with the corresponding storage capacity. Also, it targets 
the electrification of schools and small health care facilities. Regarding the operation, in an 
attempt to guarantee long term sustainability of the interventions, the government 
requires that companies install, provide maintenance and also train beneficiaries to use the 
systems in a proper way (Hernández Ochoa, 2018). Even though the beneficiaries do not 
pay for the system, they pay a monthly fee to receive maintenance services from the 
installing company that is obliged to replace the battery after four years. It is worth 
mentioning that this obligation is not binding if the beneficiary does not pay the monthly 
fee. 	

Another characteristic of FSUE is that the company is made responsible for installing the 
panel, the battery, the inverter, the light bulbs, the cables, and the outlets as if the 
household had conventional access to electricity. The logic behind this approach, compared 
to previous programs in which the beneficiary receives the solar kit and installs it by itself, 
was to make the system immovable. According to representatives from SENER and FIDE, 
the intention of providing panels and batteries of higher dimensions and capacity was to 
increase beneficiaries' ability to use other appliances and to avoid that they could sell the 
system and remain unelectrified.    
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Figure 4. Organizational Chart FSUE 

 
 
Source: Prepared by the author based on information from interviews with acciona.org, SENER, FIDE, and 
Iluméxico.   
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3.2.2.2. Public-Private Partnership for Development: Luz en Casa Oaxaca  

As shown in the previous section, most rural electrification programs are designed at the 
federal level. However other initiatives took place at the sub-national level like the program 
LCO. This program was developed as a Public-Private Partnership for Development with the 
State Government of Oaxaca, the Mexican Agency for International Cooperation for 
Development (AMEXCID), the Spanish Agency for International Cooperation for 
Development (AECID), and acciona.org (formerly Acciona Microenergía México) from 2013 
until 2016. This program intended to provide access to electricity to households through 
photovoltaic systems in towns with less than 100 inhabitants where there were no plans, at 
that moment, to provide conventional access to electricity (acciona.org México, n.d.). 	

The Solar Home System provided by acciona.org included a 25 W panel, a battery, a 
controller, two led light bulbs, a rechargeable portable lamp, and connections for high-
efficiency DC devices that could also be used to charge a cell phone. The beneficiaries had 
to cover 50% of the cost of the system through a micro-loan that was repaid in one year5. 
In order to provide maintenance and repair services, as well as the sale of DC appliances, 
specialized centers called Centro Luz en Casa were installed in strategic localities. In this 
regard, local people received training to manage these centers (Guiza et al., 2016; IDB, 
2017).      

 

 

 

 

 

 

 

 

                                                        

5 Interview with Sinaí Casillas, August 
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Figure 5. Organizational Chart LCO 

 
 
Source: Prepared by the author based on information from interviews with acciona.org, AECID, AMEXCID, 
Iluméxico, and the Government of Oaxaca. 

3.3. Existing Gap 

The vast majority of the literature recognizes the immediate benefits of electricity access in 
rural areas. However, there are some articles and reports that highlight the fact that 
evidence falls short to actually prove that provision of electricity addresses the root causes 
of poverty and marginalization (Brush & Trembath, 2018; Martinot et al., 2002; Terrapon-
Pfaff et al., 2014b; Urmee & Md, 2016). The literature identifies several gaps in the design 
and implementation of rural electrification programs which generally relate to the 
operation, business, regulation, financing, and social aspects of it (ESMAP, 2017; GOGLA, 
2015; Guiza et al., 2016; IEA, 2017; Martinot et al., 2002; Urmee & Md, 2016). However, of 
all these problems, the ones that I consider more relevant to explain why these efforts have 
not generated the expected results in terms of poverty alleviation, could be divided into 
two categories. First, they fail to plan and take action to ensure the long-term sustainability 
of these projects. Second, these programs do not take into consideration the potential 
synergies that a coordinated intervention with other sectors could yield, in order to 
leverage their impact. Hence, this thesis presents a reflection related to this two-part gap 
and provides recommendations that relate to it and have a foundation in empirical evidence 
from the field.  
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3.3.1. Long-term Sustainability 

The technological component of the electrification project is the first issue to be considered 
when planning an intervention, based on the physical characteristics of the location as well 
as the availability of natural resources or fuel. This is then followed by the financing 
component, which can include grants, subsidies or other types of contributions that 
contribute to diminish the financial burden for poor households. Training on how to use the 
systems comes next and, finally, in some cases, there is a maintenance component but, in 
general, these long-term issues are considered less critical. Hence, not surprisingly, the 
sustainability of these programs in the long-term presents several challenges, although 
immediate success is easily achievable (Urmee & Md, 2016). In Latin America, one of the 
main challenges is associated with geographic conditions as rural populations are dispersed 
(Guiza et al., 2016).  

In the Mexican case, most of the electrification programs were initiated by the government 
with the intervention of other entities or donors, like the World Bank or Cooperation 
Agencies. Together, the parties design the program which typically involves a standardized 
solution (such as solar panels), specific mechanisms of operation, and evaluation metrics, 
when applicable. There are some exceptions of non-profits and private companies involved 
in the planning process. For instance, the case of acciona.org, that worked closely with the 
local government and AMEXCID and AECID to design Luz en Casa. Another example is  
Iluméxico, a social enterprise founded in 2009, that created a business model to provide 
electricity access for rural households using proprietary solar technology, and has also been 
involved in federal and state programs, which allowed them to increase their impact 
(Iluméxico, 2019).  

Recognizing the fact that, in order to be sustainable, these interventions require further 
involvement after the initial provision of systems is crucial. Especially, since these follow up 
interactions need to be adequately coordinated and have clear expected outcomes 
(Mulugetta et al. 2002). Hence, it is important to recognize that electricity access should not 
be treated as a simple binary variable: instead, it requires constant attention and 
improvements over time (Cader et al., 2016). Given the budgetary constraints of 
governments and other entities, providing universal access could be treated as the starting 
point with the goal of increasing power capacity and service over time (CNMC, 2017). 
Unfortunately, this notion of continuity fails to be addressed in most electrification 
programs. FSUE’s imposition of an obligation to replace the battery after 4 years, subject to 
beneficiary’s payment of maintenance fee, represents an advancement in this follow-up 
requirement. However, the maintenance payment condition generates some perverse 
incentives, that will be discussed in the next chapter, which hamper the long-term 
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sustainability of the project. In terms of the gradual increment of electric output, FSUE also 
takes a step forward by providing higher capacity since the beginning, but this also increases 
the maintenance costs that users have to pay.  

Another crucial aspect that several rural electrification initiatives fail to consider is 
strategies for waste management at the end of the lifecycle of the components of the 
systems (Guiza et al., 2016). The industry recognizes that this is a big challenge and they 
play a key role in managing end of life products (GOGLA, 2015). However, none of the cases 
herein had a specific strategy for waste management. Acciona was aware of the problem of 
battery management; thus, they decided to use lithium batteries since the beginning of 
their interventions even though those batteries were not easily available in the Mexican 
market at the time6. The reasoning behind this decision was that these batteries had a lower 
impact on the environment compared to the other available options. This problem becomes 
more relevant in the case of FSUE as the batteries are larger, which generates additional 
transportation and logistics costs.   

Finally, it is important to be aware that other aspects of the long-term sustainability of the 
project do not only depend on the technological aspects and the reliability of the systems, 
or the inclusion of the maintenance component as an external service. Instead, it is 
important to have a solution embedded in the context of the intervention site, considering 
social, cultural and political aspects (Guiza et al., 2016; Saghir, 2005). For example, training 
local people to be able to conduct basic maintenance or repairs can contribute to increase 
customer satisfaction and reduce the dependence of the community to get the service from 
the provider, which might require travelling for a long time to go to a service center or 
waiting for the external personnel to conduct a site visit. In addition, promoting the 
participation of beneficiaries in the design of the program could contribute to generate a 
stronger sense of ownership, which has also been proven to be important for the success 
in the implementation of these projects (Terrapon-Pfaff et al., 2014b).  

3.3.2. Siloes  

The energy sector needs to work in coordination with other sectors to ensure that poor and 
marginalized communities get the greatest benefits that derive from electricity access 
(Saghir, 2005). There is little evidence to affirm that SHS contribute to alleviating poverty. 
Social benefits associated with welfare and improvements in quality of life are evident, 

                                                        

6 Interview with acciona.org, July. 
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whereas the income and economic benefits depend on other factors to become real. When 
rural electrification projects took place without a supportive environment, economic 
development did not flourish in rural areas (IEA, 2017; Martinot et al., 2002). Instead, the 
economic benefits associated with the provision of renewable energy are more likely to 
materialize in places where economic development is already happening or just for a few 
people who are able to acquire the required equipment to engage in productive uses of 
electricity. Hence, the provision of basic access to technologies does not necessarily provide 
a ladder to further opportunities (Brush & Trembath, 2018; Martinot et al., 2002; Urmee & 
Md, 2016). 

As mentioned before, electricity is not enough to jumpstart an economy as other critical 
enablers of economic development need to be taken into account (IEA, 2017; Martinot et 
al., 2002). Hence, it is important for governments, private actors and other relevant 
stakeholders to understand how a coordinated intervention can generate the expected 
benefits to address the root causes of marginalization and poverty in rural areas. A clear 
example of the urgent need for increased collaboration is the current Mexican social 
development policy which reflects lack of coordination as well as inefficient expenditure 
across the three levels of government. As of 2018, there were almost 6,500 programs and 
actions specifically oriented for social development nation-wide (CONEVAL, 2018). 
However, there are overlaps among those programs and not all of those are aimed at 
alleviating poverty or its root causes. In this regard, it is crucial to increase the efficiency in 
public expenditure and rethink how to allocate it better. Further investments in health and 
education access and quality are of extreme importance as both sectors contribute to 
climbing up the social ladder and reduce unevenness (Vázquez Pimentel, Dovalí Delgado, & 
Jaramillo Molina, 2018).        
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4. Findings 

The short-term success of a rural electrification program is readily achievable as the 
technological solutions are easily available and the business and regulatory models have 
been proved in several contexts. However, when it comes to long-term sustainability and 
contribution to addressing uneven development in rural areas, the improvements in social 
welfare fall short to generate prosperity (IEA, 2017; Martinot et al., 2002). The two-part gap 
described in the previous section in terms of long-term sustainability and uncoordinated 
interventions holds in the cases of the communities visited in Chiapas and Oaxaca as part 
of the fieldwork for this thesis. The following section presents a reflection on the interviews 
and observations from the field that support the notion that these two issues need to be 
taken into consideration in order to achieve better results for rural electrification programs 
in Mexico.    

4.1. Observations from the field 

4.1.1. One town, one story 

Although many of the visited localities as part of the fieldwork share similar characteristics, 
e.g., most of them were governed under the usos y costumbres system7, had fewer than 
100 families, and poor basic infrastructure, each town had a unique history. This is partly 
due to the relationship with the government and the surrounding communities, but also a 
consequence of the personal histories of its inhabitants and their families, and their 
traditions.  

For instance, two communities have had the electric infrastructure in place for, at least, five 
years. However, none had service and used photovoltaic systems instead. The reason 
behind that, for the community in Chiapas, was the historical strong Zapatista stand and 
conflict with CFE, being a public company. Thus, they rejected the service from the 

                                                        

7 Since 1995 indigenous communities are allowed to choose their forms of governance. Usos y costumbres is 
a form of governance in which individuals are elected to occupy leadership positions through customary law, 
decisions are made through participatory democracy, and follows a parallel system of law enforcement and 
community justice (Díaz-Cayeros, Magaloni, & Ruiz-Euler, 2014).      
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government8. In terms of the Arroyo Venado, in Oaxaca, the problem was completely 
different. The distribution lines passed by Santiago Yaveo, a locality with which the 
community has recurrent conflicts and was asking for compensation from Arroyo Venado, 
arguing they would benefit from the distribution lines that were installed in their territory. 
Thus, Arroyo Venado opposed to paying the exorbitant amount of money Santiago Yaveo 
was asking for, and the problem did not get resolved9.  

Figure 6. Electric infrastructure, no service 

 

Religion played an interesting role in some of these communities. There was no question 
related to this topic in the semi-structured interview, but there were many small Catholic 
churches or Christian crosses, that signaled that most people were Catholic. Nonetheless, 
the case of Las Perlas, Chiapas, was outstanding. The vast majority of the houses in this 
community were made of wood and just a few made of cement but with a humble aspect. 
However, there was a white building that did not match the landscape: a Jehovah’s 
Witnesses temple. During the two days we spent in the community, the influence of religion 
was striking. Half of the inhabitants attended this temple. One day there was a festivity and 

                                                        

8 Interview in Chiapas, July. 

9 Interview in Oaxaca, August 

Community in Chiapas Arroyo Venado, Oaxaca
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most of the people had to be there the whole day10. One of their mandates is to keep 
themselves away from technology which limits their ability to have a cellphone11. 
Interestingly, this was the only town visited for this fieldwork that had a satellite phone 
available.   

Despite the fact that most people had not finished elementary school, some of them had 
valuable skills to start a small business. Nonetheless, under the usos y costumbres system, 
community members, especially men, are expected to serve in different non-remunerated 
positions in the community governance system12. Furthermore, in most communities, 
people mentioned collaboration through “tequio”. This term refers to labor or in-kind 
contributions that the members of the community make for the provision of public services 
in the locality. For instance, people contribute with labor to build a road and the local 
authorities provide the materials and additional amenities throughout the workday (Díaz-
Cayeros, Magaloni, & Ruiz-Euler, 2014); or for local festivities, people also contribute with 
their time to organize it and even with food. In this regard, serving the community implies 
some personal sacrifices. 

In one of the communities in Oaxaca, the leading authority mentioned he knew how to bake 
and was hoping to be able to start a small business, but he had not been able to do it as he 
had served the community for several years. Furthermore, he lacked access to capital to get 
the equipment. In another community in Chiapas, a woman that used to live in a different 
town with access to electricity mentioned she knew how to sew, but once she moved to her 
actual home, she was not able to do it as the sewing machine required more power than 
what the photovoltaic system provided. In a third community, a man said he wanted to start 
a carpentry business with his brothers but the SHS did not provide enough power to do it, 
and they did not know how to apply for a different type of support for productive uses nor 
they believed they had the financial capabilities to cover the maintenance costs of a larger 
system and the equipment. These examples show that in some places there are people with 
skills to develop productive activities but, even when, in paper, some of the programs 

                                                        

10 This limited the ability to conduct more interviews, but was helpful to understand the influence of religion 
in the community. 

11 Interview in Chiapas, July.  

12 Interview in Oaxaca, August 
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include particular types of support for productive uses, this component has not 
materialized.  

Finally, the levels of familiarity of the users with solar technology were diverse. For the vast 
majority of FSUE’s beneficiaries in Chiapas, this was their second SHS. However, their 
previous experience was with a plug-and-play SHS that powered a few lightbulbs, a small 
speaker and a radio, and was also used to charge a cellphone. Some of these families were 
previous clients of Iluméxico or recipients of plug-and-play systems provided by the 
government almost 20 years ago13 but, in most cases, the lifecycle of the batteries was over 
so they had to acquire new ones or remain without electricity. The fact that there were no 
appropriate facilities or mechanisms to dispose the batteries confirms the argument about 
the importance of having a mechanism to ensure proper waste management. Some people 
mentioned that it was easy for them to acquire batteries and solar modules in the main 
cities but none of the mentioned how they disposed the batteries. From interviews, both in 
Chiapas and Oaxaca, it was noticeable that the market for SHS components had been 
operating for many years, and some people from these communities knew how to assemble 
their own component-based SHS using car batteries and trading SHS with people living in 
communities where the grid was extended and did not need the SHS anymore. For instance, 
the account of a man in Oaxaca was outstanding. His level of knowledge about the systems 
was noticeably high. He made incremental improvements to his system combining 
components of systems that he purchased from Acciona and Iluméxico and buying 
additional solar modules and batteries from the nearest big city which allowed him to 
power other appliances like a blender and a television. He even mentioned that he liked the 
plug-and-play system of Iluméxico better than that of Acciona as it was easy to replace the 
battery, which he had to change after some years of use. At some point, his SHS from 
Acciona stopped working, and he threw it away. This fact highlights the need to have a 
system for waste management, especially when a community has been using solar 
technology and the lifetime of some of the components ends.   

 

 

 

                                                        

13 Interview in Chiapas, July. 
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Figure 7. Household with acciona.org plug-and-play SHS in Oaxaca 

 
 

Figure 8. Modification of Iluméxico’s plug-and-play SHS next to an outlet under FSUE 
installation, Chiapas 

 

4.1.2. The journey to get there 

In terms of infrastructure, one commonality among all the communities visited during the 
fieldwork is the difficulty of access since the roads are not paved and lack proper 
maintenance. Furthermore, in most cases, there is just one route to access and, depending 
on external conditions, this only access could be blocked. For instance, one of the reasons 
why just a few interviews were collected at San Miguel Ecatepec was that, during the rainy 
season, the river flow increases dramatically, blocking the only way out of the town and one 
has to wait many hours to be able to cross it by car or use a boat instead. In the case of 
Arroyo Venado, interviewees mentioned they had problems with Santiago Yaveo in the 
past, and that community would block the only entrance to the town, leaving them 
uncommunicated for several days. Besides, the lack of public lightning makes these roads 
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dangerous at night. For instance, one day we were trying to get to Nuevo Pedregal, but we 
had some difficulties during the trip, and we could not make it there before the sunset thus, 
one of the team members preferred to stay overnight in a small hotel rather than going 
directly to the town.   

The lack of accessibility to these places is a key factor which contributes to dramatically 
increase the prices that these communities pay to meet their basic needs and to get access 
to basic services. In general, there was one van that provided transportation services for 
each of these towns and only made two trips per day, one to go out in the morning and 
another one to go back during the evening. In some cases, these vans only traveled once 
per week to bigger cities. This informal transportation was extremely expensive 
(approximately USD$5 per single trip to the closest big town) as the trips tend to be 
extremely long ranging from 1 to 6 hours. To put this number in perspective, this amount is 
approximately equivalent to their reported average daily family income. Thus, interviewees 
said they traveled maximum once per month. In addition, in case of an emergency, they 
could try to contact the drivers but the cost of a private trip was even higher, one person 
mentioned paying USD$150 for an emergency trip to visit the doctor14, plus the costs 
associated with the visit and medication, since they do not have access to public health 
services.  

Figure 9. “La Pasajera” 

 
 

                                                        

14 Interview in Chiapas, July. 
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In terms of communication services, there was no cellphone service at any of the visited 
communities. In some cases, there was a small town approximately one to three hours away 
walking from these towns where they could have access to Wi-Fi or have phone signal. This 
service was also extremely expensive, one hour of Wi-Fi access cost almost one dollar, 
whereas a conventional basic fixed-line and internet plan for domestic purposes would cost 
USD$15 per month. Furthermore, the only town where a satellite phone was available, also 
charged extremely high fees, approximately USD$0.25 per minute. In comparison, the 
phone and internet package mentioned above would include unlimited calls.  

The low accessibility to these places and the lack of communication services is something 
that affects the daily lives of the inhabitants in these communities. Besides, it has negative 
impacts on the provision of different social programs. For instance, in the case of the cash 
transfer program PROSPERA, women have to travel to the closest big town where the 
money is provided. However, since the money is delivered through a debit card, they need 
to go to a financial institution to get cash and, based on some comments that I heard, 
corruption affects the final amount they get as some of these institutions charge additional 
fees for the cash operation.  

In terms of FSUE, the logistics to transport the SHS are extremely complicated and given the 
bad condition of the roads, in some cases, the systems get damaged during the trip, and the 
providers have to make additional visits to repair the defective parts, which increases their 
operation and maintenance costs. Hence, the logistical complications to get to these places 
increase the costs associated with each visit. This generates an incentive for the companies 
that are in charge of the installation of the systems to limit the number of follow-up visits 
as much as possible. In this regard, one person mentioned that there was a solar provider 
that was offering the SHS in other communities without charging the maintenance fee and 
hey wondered why Iluméxico was charging it15.  It was clear that the company was trying to 
avoid the responsibility to provide maintenance and future replacement of the battery 
arguing that the community did not pay the associated fees, which also allowed the 
company to get more clients. Thus, it is important to consider those perverse incentives 
during the design phase of the program to avoid such conducts, and ensure that 
maintenance is provided in order to secure the long-term sustainability of the intervention.  

 

                                                        

15 Interview in Chiapas, July 
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Figure 10. Installation of Iluméxico under FSUE program, Chiapas 

 
 

4.1.3. The shop owner who used a bridge to travel in time  

A family mentioned this metaphor to refer to the reality in their town16. However, I could 
not imagine a better way to describe how it felt to be in those places. This family lived in a 
small locality that was one pedestrian bridge and one hour by car away from modernity. 
The latter, represented by a big city in Oaxaca. This was an interesting observation since the 
woman mentioned that she lived in this city before moving to the rural town. The couple 
represented some sort of an outlier when compared to the other people in the community. 
They had experienced modernity and decided to cross the bridge and go back in time to 
settle in the past. However, it was noticeable that the ideas of modernity were embedded 
in their minds, especially in the case of the woman.  

The couple owned the only shop in the town and, when compared with a few other small 
shops in the other towns, this one was, by far, the one with the highest variety of products 
and with a real non-improvised commercial look. This was an interesting experience and 
presented an opportunity to decipher what was the factor that differentiated them and 
affected their decisions. For instance, they only had two babies, but it seemed that she had 

                                                        

16 Interview in Oaxaca, August  
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her babies because she wanted to, especially because she was older, 26, than the other 
women that usually start having children around 15. 

After hearing their story, it was possible to conclude that the factor that made all the 
difference was their level of education. She had studied law and was hoping to set an office 
in the locality to provide legal counseling for people in her town and the other towns close 
by. Her husband did not finish college but wanted to continue studying. She was the one 
who had the idea to start the shop that had been a great success at the moment since they 
were able to go to the big city to buy all the supplies. She was even trying to set an 
agreement with a person that visited the town selling jug water to have a stock in the shop. 
To start the business, she convinced her husband to sell their sheep, and he continued 
working as a peasant but, in his free time, he made some handicrafts (masks depicted in 
Figure 11).  

When talking about the associated benefits of electricity to start their business, she just 
mentioned that it helped her to have it open after the sunset. Thus, it is possible that even 
if they had remained without access to electricity, they would have started their business 
based on this vision of starting something new to get more money. They were already 
thinking about a way to expand it and start selling some snacks to get advantage of the 
space. As part of the semi-structured interview, she mentioned that her biggest concern 
was access to transportation and accessibility (e.g., having a proper bridge so that cars could 
cross it). Hence, the importance of looking at the problem from a holistic perspective. The 
case of this woman is a clear example of how education allows engaging in productive uses, 
but also that the lack infrastructure hampers the expansion of the small business and the 
positive effects that it can generate in the community, e.g., through the permanent 
provision of clean drinking water.           

Figure 11. Views from the shop 
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4.1.4. Health and Education  

Health facilities in these towns, if available, were rustic and there was not a doctor in the 
community, they mostly relied on traditional medicine practices or had to wait for one of 
the doctors to arrive there. Health providers typically visited some of these towns, once per 
month. In this regard, people had to wait a long time to be properly treated or, if there was 
an emergency, pay high prices to get to the closest health clinic17. Since most of them lack 
access to clean water, stomach infections are very common. Mainly because the water they 
drink usually comes from wells or rivers that are polluted. For instance, acciona.org 
collected water samples in Oaxaca and found out high concentrations of harmful particles 
due to the lack of proper sanitation systems which affects the quality of groundwater 
reserves18. Lack of refrigeration services also limited their ability to store medicines or 
vaccines.  

Figure 12. Health facility in Las Perlas, Chiapas 

 

In terms of education, both access and quality represented significant challenges in the 
communities visited during the fieldwork. None of them had a secondary school, so one had 
to travel to the closest big town to attend. However, the distance and the amount of time 
and money one had to pay impeded most people to continue their education19. In fact, 

                                                        

17 Interview in Oaxaca, August.  

18 Interview acciona.org, August.  

19 Interviews in Chiapas and Oaxaca. 
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except for the owner of the shop, none of the interviewees made it to high school. A few 
completed secondary, but the vast majority did not finish elementary school. With respect 
to women, since most of them did not speak Spanish, it is possible to infer that some of 
them did not finish elementary school. 

Furthermore, a family mentioned that the teacher in one of the communities in Chiapas did 
not teach Spanish, but just the indigenous language in the region so almost all the kids were 
unable to speak Spanish in that community20, except for a girl that attended secondary 
school in a town nearby and lives there during the week. Her mom was one of the two 
women in that community who spoke Spanish. However, none of them tried to teach 
Spanish to the kids in the community and hoped that they would learn it once they grew up 
and, potentially, were able to attend secondary school. As depicted in Figure 13, the 
infrastructure of the school in that community was extremely basic and consisted of a few 
classrooms with some benches and old chairs.  

Figure 13. Rural school in Chiapas 

 

Figures 12 and 13 reflect the precarious condition of public infrastructure in these 
communities. As part of FSUE, there is a possibility to electrify public places. There are 
examples of communities collectively paying the maintenance, or getting support from 
foundations or NGOs to cover it. However, the fragility of these places reflects the need to 
devote additional resources to revitalize these spaces and improve the quality of services 
provided.  

                                                        

20 Interview in Chiapas, July 
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4.1.5. Machismo 

As mentioned before, the influence of machismo was powerful in all the communities, 
without exceptions. One of the most evident manifestations was the fact that women were 
not allowed to speak during the interviews with their husbands. Furthermore, it was 
possible to perceive that girls were expected to take care of their smaller siblings, since the 
families used to be composed of 5 up to 13 members, and they also had to help their 
mothers with the household tasks. Men used to work from 6:30 am to 2:00 pm, while 
women work all day as they wake up around 3:00 or 4:00 am to prepare breakfast and lunch 
for men, and keep working after they come back as they have to collect water and firewood, 
wash clothes, among other tasks21. Another subtler, but an obvious manifestation of these 
gender dynamics was the power structure under usos y costumbres.  All the officers that 
were mentioned during the interviews were men, except for one case in Oaxaca where the 
Secretary was a woman, but no females occupied the highest position in the hierarchy. 
Besides, in one of the towns in Oaxaca, the highest authority announced that a community 
meeting was taking place due to our visit and all the attendees were men.  

Figure 14. Women collecting water in Chiapas 

 

                                                        

21 Interviews in Chiapas and Oaxaca.  
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5. Conclusion 

The insights presented in the previous section confirm that the issues related to the long-
term sustainability of rural electrification programs and the disconnection from other 
sectors holds for the communities visited during the fieldwork in Chiapas and Oaxaca. 
Closing these gaps is crucial in order to advance poverty alleviation and achieve sustainable 
development in rural areas in Mexico. In particular, it is essential to acknowledge that, when 
designing rural electrification programs, it is essential to consider the whole context in 
which the intervention will take place and identify actions that have the potential to 
generate more significant impact in the region.  

5.1.1. Prospera and the DICONSA truck 

As expressed by most of the interviewees, the remoteness of the communities did not 
impede their receiving the cash transfers of the Prospera program since they were able to 
travel periodically to the places where the program was distributed. Furthermore, despite 
the inaccessibility of these places, on one occasion we noticed the presence of a big truck 
from SEDESOL with the DICONSA logo, the network that distributes nutritious food to 
marginalized communities. The geographical scope of these programs presents an 
opportunity to leverage their current infrastructure and operations to deliver other social 
programs and reach the most isolated rural areas. However, that requires coordinated 
interventions among the different ministries.  

Recognizing the positive and reinforcing effects that the combination of different programs 
could yield, is crucial to design new approaches that tackle the root causes of unevenness 
in a connected way. For instance, when approaching the rural electrification problem, not 
so much has changed in the essence of the programs when compared to PRONASOL. 
However, recognizing that education, as depicted in the example of the shop owner, is a 
factor that could strengthen the impact of an electrification program, opens up an 
opportunity to explore innovative ways to coordinate a joint intervention among different 
actors and avoid working in siloes, which has proven to be ineffective.  

5.1.2. Size Matters 

In terms of the unintended consequences of the intervention, two examples help to 
illustrate the problem. In the first place, the perverse incentives for installers, described in 
the previous sections, to mislead potential users regarding maintenance fees and avoid 
their responsibility to replace the batteries. Another example relates to the size of the 
system under FSUE’s requirements. During an interview with FIDE, one of the 
representatives mentioned that having smaller systems that operated with DC could be 
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cheaper and, potentially, allow them to use more appliances. However, a system like that 
did not follow the specification that SENER dictated intending to provide grid-like service, 
and DC compatible appliances are more complicated to find.  

The specifications regarding the size of the SHS under FSUE turned out to be critical. Even 
though SENER intended to provide a high level of service, a study shows that the use of 
super-efficient appliances enables users to have more appliances, use less power, and 
reduce the cost of the SHS and the appliances by as much as 50% (Phadke et al., 2017). In 
addition, several interviewees mentioned they were aware of the fact that the SHS could 
power appliances like a blender, but they could not afford it. In some interviews, the 
beneficiaries even mentioned that having a smaller system would be helpful to reduce the 
maintenance fee they had to pay. On the installer side, the dimensions of the component-
based SHS posed logistical challenges and high associated costs. Hence, giving the 
beneficiaries different options to decide which SHS type and size better suited their 
necessities and payment capabilities could have been helpful. As well as including a plan for 
waste management, especially after the battery replacement responsibility of the installer 
ends.  

5.2. Towards a new model 

For the specific case of Southern Mexico, it is essential to recognize that solving the 
structural problems requires a different approach that enables fostering economic 
development in the region, and not only increase social expenditure (Davila, Kessel, & Levy, 
2002). Adopting a systems thinking approach can be helpful to understand the implicit 
interaction among different components of the system in which the policy or program 
operates, including long-term considerations and the unexpected consequences of 
interventions (Sterman, 2000). Adopting such a holistic view of the problem could be 
valuable to identify perverse incentives, as the aforementioned but also, to pilot some 
projects aimed at tackling the root causes of poverty with the interaction of different 
institutions and leveraging on the expertise of each one, with the possibility to include the 
private sector to operate specific parts of it.  

5.2.1. Systems thinking and place-based policies 

Combining the systems thinking approach with a place-based strategy can be helpful to 
tackle the root causes of poverty and marginalization in the region. For instance, recognizing 
the different geographies across the country and the tremendous cultural diversity in 
Southern Mexico is crucial to design targeted interventions and align efforts. For example, 
during the site visits, I learned that each region has different indigenous languages, and I 
heard, at least, five different languages which increases the complexity of an intervention. 
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Adopting this approach would also prevent the government from inefficiently spending 
resources, e.g., a member from a community in Oaxaca recalled that they received free 
televisions from the government when they did not even have access to electricity through 
any means. Hence, a systems thinking approach can be helpful to understand what other 
actions could have a real potential to improve the quality of life of people living in these 
areas. On the other hand, considering the specific characteristics of the place could have 
prevented something like that from happening.  In this sense, it is important to acknowledge 
the potential of tailoring the government social programs to the specific contexts to address 
uneven development in Mexico.   

Frameworks like the SDGs, as well as the definitions of poverty and marginalization 
recognize the multidimensionality of the problem. Nonetheless, additional efforts are 
required to tackle the existing gap of ensuring the long-term sustainability of rural 
electrification programs and avoid the continuous design of non-coordinated interventions. 
Hence, the role of the government is crucial to define a clear path to generate mechanisms 
or special programs to ensure coordination among different institutions and create control 
tools to assess and ensure the long-term sustainability of social programs. This also requires 
more coordination among the three levels of government, i.e., federal, state and municipal, 
since the levels of capabilities, resources and information each holds are valuable to identify 
potential barriers and contribute to mitigating risks that could hamper the long-term 
sustainability of these interventions.  

One example of a place-based and multisectoral approach to addressing marginalization is 
EncASa Oaxaca, which is the continuation of the Public-Private Partnership for Development 
LCO. In 2018 the government of Oaxaca signed an agreement with acciona.org, AECID and 
AMEXCID to work for five years to provide electricity access through the distribution of SHS 
for 1,000 households in Oaxaca. As part of this program, a pilot will be conducted to provide 
access to clean water, sanitation, and safe kitchens for at least 50 families in localities with 
less than 500 inhabitants. In terms of these services, acciona.org recognizes the importance 
of adapting the solutions to the orography, climate, and customs of the rural localities 
(acciona.org, 2018). This last point is of extreme relevance since one person in Chiapas 
mentioned that the federal government had a program in the past to distribute cleaner and 
more efficient cookstoves, but the size of the device was small compared to what they 
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required to cook tortillas, one of the main components of their diet. Hence, people ended 
up discarding the devices or selling them for other purposes22.  

EncASa, as the continuation of LCO, highlights the potential to make partnerships among 
different agencies, to take advantage of the technical and operation capabilities of the 
private sector, especially as the initiative started as a proposal from acciona.org23. This 
program also presents an opportunity to extend the impact of this intervention if the federal 
government becomes more involved through the provision of additional resources but also 
to extend the scope of the offered services and the geographies to, at least, cover the 
Southern region of Mexico to advance poverty and marginalization reduction. Besides, 
recognizing the importance of local training and the role that women, being the primary 
beneficiaries of electricity and clean cooking access, can play to ensure the long-term 
sustainability of these programs is crucial for success and could potentially generate more 
significant benefits.     

  

                                                        

22 Interview in Chiapas, July. 

23 Interview with Sinaí Casillas, August.  
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Appendices 

Appendix A. Household’s interview  

1. Interviewer introduction and explanation of the research purpose. Human subjects research 
approval, consent to record. 

2. Basic demographic information  
a. Name, age, gender 
b. How long have you been living in this house? How did you get here? 
c. How many people live in the house? 
d. What is your main source of income? Can you tell me how you’re your work day 

look like? 
e. How much do you earn per (week/month/year)? 

i. 500 - 1,000/1,000 - 2,000/2,000 - 3,000/Other amount 
f. Did you finish elementary/secondary/tertiary education? 

3. General consumption 
a. Place where you buy most of the products you use 
b. How long does it take you to get there? 
c. Which mode of transportation do you use to get there and what is the cost? 
d. How often do you go there? 

4. Electricity source and use 
a. How long have you been using your solar kit? 
b. What do you use your solar kit for?  
c. What else, apart from the light bulbs, do you connect to your system? 
d. Which appliances do you have? 
e. How long do you use the light bulbs/phone charger/radio/other appliances per 

day? 
f. Do you use something else for lighting like a battery, or fuel lanterns or candles? 
g. What did you use before having the system? 
h. How much did you spend on other sources of electricity? Where did you buy those 

products? 
i. Have you saved money since you started to use the system? 
j. Are you happy with your system? What do you and your family like the most about 

your system? 
k. What do you dislike about your system or what would you like to change? 
l. Has it failed? 
m. Thinking about the future, what else would you like to connect to your system? 
n. Other places in the community with light, what are these places used for? Who 

pays for it? 
5. Kitchen 

a. What do you use to cook? 
b. Is there any place nearby to refrigerate food or other things? 
c. Is the kitchen in the same space as the bedrooms or not? 
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Appendix Ab. Household’s interview (Spanish)  

1. Introducción del entrevistador y explicación del propósito de la investigación 
Consentimiento para investigación con humanos, consentimiento para grabar la entrevista 

2. Información demográfica básica  
a. Nombre, edad, género 
b. ¿Cuánto tiempo ha vivido en ésta casa?¿Cómo llegó aquí?  
c. ¿Cuántas personas viven en la casa? 
d. ¿Cuál es su principal fuente de ingresos? ¿Puede contarme cómo es su día de 

trabajo? 
e. ¿Cuál es su ingreso (semanal/mensual/anual)? 

I. 500 - 1,000/1,000 - 2,000/2,000 - 3,000/Otro monto 
f. ¿Terminó la primaria/secundaria/preparatoria (jefe/a de casa y esposo/a)? 

3. Consumo general 
a. Lugar donde compra la mayoría de los productos que utiliza 
b. ¿Cuánto tiempo le toma llegar a este lugar? 
c. ¿Cómo se transporta y cuánto le cuesta? 
d. ¿Cada cuánto va a este lugar? 

4. Fuente de electricidad y usos 
a. ¿Cuánto tiempo lleva usando su sistema?¿Desde cuándo lo tiene? 
b. ¿Para qué utiliza su sistema?  
c. ¿Qué otras cosas conecta aparte de los focos? 
d. ¿Tiene algún otro aparato/electrodoméstico? 
e. ¿Cuánto tiempo al día utiliza los focos/cargador de celular/radio/otros aparatos?  
f. ¿Utiliza algún otro producto para tener luz como lámparas de pilas o combustible, 

o velas? 
g. ¿Qué usaba antes de tener el sistema? 
h. ¿Cuánto gastaba en esos productos? ¿Dónde compraba esos productos? 
i. Ha tenido ahorros desde que usa su sistema comparando con lo que gastaba 

antes? 
j. ¿Está contento/a con su sistema?¿Qué es lo que más le gusta a usted y a su 

familia? 
k. ¿Qué no le gusta de su sistema o qué le gustaría cambiar? 
l. ¿Se le ha descompuesto?  
m. Pensando en el futuro, ¿qué más le gustaría conectar a su sistema? 
n. ¿En qué otros lugares de la comunidad hay luz? ¿Para qué se usan, quién paga? 

5. Cocina 
a. ¿Qué utiliza para cocinar? 
b. ¿Hay algún lugar para refrigerar cosas por aquí cerca? 
c. ¿Cocina en el mismo espacio que las habitaciones o separada? 
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