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Executive Summary

Luminaria is a venture committed to sustainably lighting the future of rural 
Nicaraguan communities. Currently, about 1.2 million Nicaraguans don’t have 
access to electricity. Those who are not connected to the grid must rely on can-
dles, flashlights, and kerosene lamps as a source of light during non-daylight 
hours. These light sources are unhealthy, inconvenient, and inadequate. Our 
goal is to provide a power source for lighting homes that is reliable, convenient, 
and environmentally-friendly. 

We will do this by installing a centralized solar charging station in small, 
rural communities to charge portable batteries. Each battery will be housed in 
a sealed case with a USB port to connect devices. This provides protection for 
the battery and ease of use for the consumer. A local entrepreneur will lease the 
batteries to community members on a weekly basis. Each lessee will receive 
three LED lights that can be kept in the home. The purpose of the batteries 
and lights is to provide whole room lighting and a power source for charging 
small electronic devices. Our subscription-based service ensures we own the 
full product life-cycle of our technology for sustainable disposal.



Problem Statement

General

 Many families living in rural parts of Nicaragua do not have safe or ade-
quate lighting at night because of the lack of conventional electricity.

Specifics 

Currently in Nicaragua, approximately 20% of the population does not 
have access to electricity. The majority of people without electricity live in 
isolated, rural villages. There are various challenges that make it difficult to 
connect rural villages to the power grid, especially the mountainous topogra-
phy of the country and the poor condition of the roads. The lack of electricity 
at night makes it challenging to be productive after daylight hours. There are 
also safety risks involved, such as not being able to see potential dangers in the 
dark like snakes or other animals. According to our primary research, fami-
lies wish to have access to light in their homes and have expressed interest in 
renewable energy, instead of candles and kerosene lamps they are currently 
using. Not only is there a need for electricity, but also a goal has been set by the 
Nicaraguan government to reach a 91% renewable energy generation target by 
2027, meaning there is an active interest from the Nicaraguan government in 
finding sustainable solutions to this problem. 

There are many villages living without power, so we believe that starting 
in one small community could teach us more about the logistics of supplying 
electricity in rural areas and give us the knowledge and experience necessary 
to reach more communities. We have chosen the village of El Chagüite to im-
plement our pilot program as it aligns with the previous description of com-
munities in need. From communication with our in-country contact and a 
survey of the community members, we have identified some of the challenges 
the community faces due to their lack of electricity. Their hours of productivi-
ty are limited to daylight hours, and after the sun sets, typically around 6pm, 
they are forced to rely on candles, kerosene lamps, or small flashlights, which 
eventually burn out or need to be replaced. Not only is the lack of lighting un-
comfortable, but they also have no access to electrical outlets to charge small 
devices, such as cell phone. They currently recharge their cell phones by walk-
ing several kilometers to the nearest city to find power. These families deserve 
adequate lighting and access to electricity in order to increase their productiv-
ity and improve their quality of life. 



Solution Description

The proposed solution introduces a centralized solar charging station that 
will charge battery packs to be used in homes and provide electricity. The 200 
watt solar panel will be connected to a charge controller which will regulate 
electric current flowing to various rechargeable batteries. The solar panel will 
be installed on an existing structure in the village which will be operated by 
a local entrepreneur who has control over the system and will be responsible 
for charging the batteries and performing system maintenance. The entrepre-
neur will lease the batteries on a weekly basis to local residents. The batteries 
will be leased as a “bundle” package that includes three LED light bulbs that 
connect to the battery via USB ports. The residents will bring the charged bat-
teries home and use them as a power source which will last approximately 1 
week, based on the current electricity needs of the community. Then, the user 
will bring the battery back to the charging station and exchange it for another 
charged battery. The entrepreneur will collect payment upon pick up of the 
charged battery and will receive a commission from each transaction. 

The batteries we plan to use are 12 volt, 40 amp hour power banks which 
will allow for 480 watt hours of usage. Each battery is sealed in an enclosed 
case to prevent tampering and provide protection from the elements. The bat-
teries will require approximately 4–6 hours each to reach 100% charge, which 
would allow the 200 watt panel to charge about 3 batteries per day. This is 
equivalent to providing 3 hours of light per day, the use of a small electronic 
device such as a radio, and a cell phone charge each day for 7 days, assuming a 
5 watt LED light bulb will be used.

There are other organizations that operate similar models such as Selco 
India, a social enterprise helping under-served households across India 
through sustainable energy solutions. Selco operates a model that hosts a cen-
tralized solar panel battery charging system where individual systems are not 
available. We hope to imitate the Selco model by placing a lot of responsibility 
on the local entrepreneur.



Title

Theory of Change 

Facilitate Solar Electricity Generation and Storage 

Provide Lights Powered by a Rechargeable Battery Leasing Program 

Access to Light During Non-Daylight Hours 

Increase Productivity Hours 

Improve the quality of life

   

Social & Environmental Impact



Rural Families

Families in rural communities lack the financial resources to purchase ad-
equate off-the-grid energy solutions for their lighting needs. Luminaria seeks 
to provide these families with a sustainable electric source that they can use to 
power LED light bulbs for exponentially better, more reliable, and convenient 
light. For the households, the financial value is captured by increasing the 
amount of power they receive from a larger, longer lasting battery compared to 
the current cost of the small batteries that provide inadequate light. Families 
are currently spending around $10 per month on small batteries according to 
primary research from a rural village. Our solution will reallocate those ex-
penses while providing a more durable power source.

The social value is created through an increased sense of security and 
safety as well as through convenience. Families cook their meals before the 
sun sets so they don’t have to use light sources while cooking. The flashlights 
they currently use require charging in a distant location or the purchase of 
small, disposable batteries. They can only be used for minutes at a time and 
are inadequate to illuminate an entire room. Our solution allows rural fam-
ilies in Nicaragua to improve their quality of life by having a reliable source 
of whole room lighting that they can use to increase their productive hours 
and convenience by reducing the time and distance to and from the charging 
station. 

Entrepreneur

For the entrepreneur, the financial value is created by adding an additional 
source of income. The entrepreneur’s job of maintaining the panels, charging 
the batteries, and collecting money can be completed without disruption to 
his or her current occupation. In this model, the entrepreneur is paid about 
$650 U.S. dollars per year, given there are 25 households participating in the 
leasing program. Our solution offers the entrepreneur an opportunity to own 
the system and the customer base. 

The disposal of electronic waste is a growing environmental concern that 
we want to be on the forefront of reducing, or even eliminating. In our system, 
batteries will need to be replaced every two to three years. When the battery 
has reached the end of its lifespan, as determined by the entrepreneur, it will 
be collected sold to local scrappers for roughly $8 per battery.



Team Description

Marah Cuadrado Labey graduated with an MBA from the Carlson School 
of Management in December, 2016. She is a Financial and Human Resources 
Manager for a family-owned construction company and has a background in 
small business operations. She studied Latin American history and Spanish 
and has a desire to help improve communities in South and Central America. 
She played a key role in the idea development of Luminaria in a Global Venture 
Design Course, and subsequently visited Nicaragua to further research the 
project. She wants to continue to work to see the idea come to fruition.

Mariah Dooley is seeking a BS in Civil Engineering and a BA in Spanish 
Studies from the University of Minnesota, Twin Cities, expected to graduate in 
May of 2018. She is currently an intern at an engineering consulting firm where 
she has gained problem solving skills and enjoys working as part of a team. 
She spent several months in Venezuela where she studied Latin American 
culture and literature. Mariah has a passion for serving others and finding 
solutions to improve the infrastructure of developing countries, specifically  
in Latin America. 

As part of the research for this venture, we have been working with the 
co-founder and CEO of EOS International, Wesley Meier. EOS is an organiza-
tion “focused on providing under-served communities with access to low-cost 
appropriate technologies that generate income, improve health, and preserve 
the environment”. They currently install individual solar panel systems in 
Nicaragua. Wes and his team provided an abundance of information about 
current technologies and their costs.



Market Analysis

As a starting point, we are expecting to narrow our target to 25% of the 
Nicaraguan market that doesn’t have access to conventional electricity. With 
this in mind, and an average household size of five, that leaves an estimated 
60,000 households in Nicaragua that fit our ideal customer profile. Our test 
market is El Chagüite, a remote village near La Trinidad, Esteli. We chose this 
village due to its proximity to EOS and our in-country contact. In the area sur-
rounding El Chagüite, there are 12 villages without electrical grid access that 
we can capture.

Competition

Currently, our competitors include companies that install proprietary solar 
systems on individual homes, such as Tecnosol. Although their work would 
essentially limit the total number of households in a community that would 
be part of the leasing program, there is a future opportunity to market to these 
customers for a battery leasing program that doesn’t include charging.  It 
would allow residents to have new technology and properly recycle the battery 
through Luminaria at the end of its life.

In our opinion, similar organizations’ fallout is their relationship with the 
end-user of their product. As a result, the products break because they are im-
properly used and the consumer no longer sees the value of the product. For 
this reason, our plan includes some safeguards to keep products functioning 
properly such as the role of the entrepreneur.

 

 

 

 

Attainable Market Size (Households) 

El Chagüite 27 

La Trinidad 324 

Esteli 5,191 

Nicaragua 60,000 

 

 
 

Setup Costs 

 Lead Acid Lithium Ion 

Solar Panel $311.00 $311.00 

Charge Control $95.00 $95.00 

Installation $30.00 $30.00 

Powerbanks $3,600.00 $2,400.00 

Lights $375.00 $375.00 

 

 
The willingness-to-pay is based on the 

following facts: 
● $10/month current spend on 

disposable batteries 
● $7-8/month current spend on kerosene 

for lamps 
● $6-8/month average utility payment 

(where available) 
● Better value than current solutions 

 

Break-Even Points Based on Subscription Price 
 

Price per Charge Lead Acid System Lithium Ion System 

$2.00 1.67 yrs 2.31 yrs 

$2.50 1.29 yrs 1.75 yrs 

$3.00 1.04 yrs 1.40 yrs 

$3.50 0.87 yrs 1.17 yrs 

$4.00 0.75 yrs 1.02 yrs 

 

 
 

Cash Flow Projections with a Lead Acid Battery at $3/charge 

 Year 1 Year 2 Year 3 Year 4 Year 5 

Revenue  $3,747.90  $3,900.00  $3,900.00  $3,900.00  $3,900.00 

COGS*  $3,835.65  $650.00  $1,250.00  $1,250.00  $1,250.00 

Gross Profit  $(87.75)  $3,250.00  $2,650.00  $2,650.00  $2,650.00 



The first system will be installed in El Chagüite, which has 27 households.  
The setup costs and revenue projections are based on the eventual partici-
pation of 25 families. As a starting point, residents will be charged $3.00 per 
charge and the entrepreneur will be paid $0.50 per transaction.  We estimate 
that households will lease the battery on a weekly basis.

Setup Costs 

The willingness-to-pay is based on the following facts:

• $10/month current spend on disposable batteries
• $7-8/month current spend on kerosene for lamps
• $6-8/month average utility payment (where available)
• Better value than current solutions

With lower setup costs, the break-even points for the system with lead acid 
batteries are much shorter than the system using lithium ion batteries.  For a 
starting point, the $3.00 per charge price point appears to be the most logical 
because it is still in range with what residents are currently paying. This as-
sumption will be tested in the pilot phase.

Scaling Plan
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Break-Even Points Based on Subscription Price

Profits from the system in El Chagüite will be used to invest in the system 
in the next village.

*The COGS includes the entrepreneur’s commission on each transaction as 
well as the replacement cost of the batteries at 25% per year beginning when 
the manufacturer’s warranty expires after year
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Pilot Phase Budget: $5,841.00

June 2017 Mariah will travel to Nicaragua and live in the area surround-
ing El Chagüite for two to three months to further understand the lifestyles, 
conditions, and culture. For the first few weeks, she will focus on entrepre-
neur identification, technology education, and financial assumption verifica-
tion. Our relationship with the entrepreneur is a critical component to creating 
viable relationships with community members. Under the best circumstances, 
the entrepreneur will own a centralized kiosk or similar business. Mariah and 
the entrepreneur will also begin to find households to subscribe to the leasing 
service. They will define the ongoing responsibilities and time requirements 
for the position such as the time and cost to properly maintain and distribute 
the batteries to families on a weekly basis. Furthermore, the deposit amount 
and subscription price will be verified.

July 2017 Once adjustments are made, we will install the solar charging 
system. Based on information about usage gathered in the previous month, we 
will decide between Lithium Ion batteries and Lead Acid batteries. Marah will 
gather the materials that will need to be imported into Nicaragua and Mariah 
will work with EOS to purchase necessary materials locally. The installation 
will be scheduled with EOS. The entrepreneur will help determine the sched-
ule, if any, for drop-off and pickup days. The leasing program will begin early 
to mid-July with the initial subscriptions. There will be a subscription goal of 
10% per week until 25 of the 27 households are participating. 

August 2017 After the program operates for a few weeks, any necessary 
changes will be made. Ongoing data collection on household energy usage to 
verify watt hours required by each household will continue throughout the 
month and indefinitely.

Pilot Phase



How will the funds be used?  

• Airfare & Ground Transport  $650 per person
• Daily living cost ($15/day)   $180 
• Setup Costs     $3,211-$4,411 depending on battery type
• Shipping Costs    $600 

Outside Funding & Future Plans

After the Acara Challenge, we will use the feedback from the judges to 
make necessary changes to the plan. We will create a video so we can start a 
GoFundMe page in March and send out fundraising letters to our contacts. If 
we are able to raise enough money to fully implement the pilot plan, we will go 
ahead with it as planned. If not, Mariah will still travel to Nicaragua and com-
plete the tasks in the June phase of the pilot. Additional fundraising would be 
required before purchasing the batteries.



AppendixAppendix 
Battery and Light Examples: 
 
Lead Acid Battery Lithium ion Battery 

 
Lithium Ion Battery with USB Ports 5-watt LED Lights with USB Connection 

 
 
  





Risk & Assumptions

 

Profits from the system in El Chagüite will be used to invest in the system in the next village. 

*The COGS includes the entrepreneur’s commision on each transaction as well as the replacement 
cost of the batteries at 25% per year beginning when the manufacturer’s warranty expires after 

year  

 

Risks & Assumptions 

Assumption/Risk Impact Mitigation 

Rural households are content 
with leasing a battery instead 
of a proprietary ownership model 

Households choose not to 
participate in the leasing 

program 

Households will be more receptive to a 
leasing model  because it mimics the way 

urban households pay their utilities 

The entrepreneur requires 
upfront payment and does not 

work on a credit system 

Not enough cash coming in 
to pay setup costs or 
additional expenses in 

collecting 

 The entrepreneur will need to be held 
responsible for collecting money upon 

delivery of the battery perhaps by putting 
financing in the name of the entrepreneur 

Transferring a battery to and 
from a solar charging station is 
acceptable to community members 

Households choose not to 
participate in the leasing 

program 

Educate households on the upfront costs of 
the system to show the cost savings 

Enough households participate in 
the program to make it 

sustainable 

Break-even analysis is 
based on participation of 

25 households  

Strong marketing to households about the 
value of the system 

Actual willingness-to-pay aligns 
with our research 

It would be difficult to 
encourage participation 

The break-even period would need to be 
extended 

Cash is transferred to where it 
needs to be 

Losing money A tracking system should be put in place 
during the pilot 

Battery usage is estimated to be 
one week 

+/- Cash Flow The expansion and break-even period would be 
extended or reduced 

Entrepreneur is incentivized by 
$650, annually 

Weak entrepreneur 
participation 

Make sure entrepreneur understands the 
financials; as more batteries are leased, 

entrepreneur earns more 

Renewable energy continues to 
warrant tax breaks and 

exemptions 

More difficult to do 
business in Nicaragua 

Shop around for sourcing materials to keep 
costs low; find local manufacturers 

Entrepreneur’s influence in the 
village is adequate to prevent 

theft 

Theft becomes another cost 
of the model 

The community members and entrepreneur pay a 
deposit or start-up fee 

There is an adequate amount of 
sunlight 

Batteries may not charge a 
sufficient amount 

Discounts, backup solutions 

Competitors selling proprietary 
solar systems to the same target 

market do not limit 
participation too much 

Reduce need for energy After a few years, the proprietary systems 
will require replacement which is an 

opportunity to lease batteries to individuals 

 

 

 



Quantity Item Cost Total Cost Quantity Item Cost Total Cost
200W Solar Panel, Mounting 
Structure, & Accessories 1  $  311.00 $311.00 

200W Solar Panel, Mounting 
Structure, & Accessories 1  $      311.00 $311.00 

20 Amp Charge Control 1  $    95.00 $95.00 20 Amp Charge Control 1  $        95.00 $95.00 
Installation 1  $    30.00 $30.00 Installation 1  $        30.00 $30.00 
Powerbank (40,000 mAH) 30  $  120.00 $3,600.00 Powerbank (40,000 mAH) 30  $        80.00 $2,400.00 
Lights (3- 7 Watt LEDs) 25  $    15.00 $375.00 Lights (3- 7 Watt LEDs) 25  $        15.00 $375.00 

$4,411.00 $3,211.00 

$311.00 $95.00 

$30.00 

$3,600.00 

$375.00 

Breakdown of Setup Costs (Lithium Ion)

200W Solar Panel, Mounting Structure, & Accessories

20 Amp Charge Control

Installation

Powerbank (40,000 mAH)

Lights (3- 7 Watt LEDs)

$311.00 $95.00 

$30.00 

$2,400.00 

$375.00 

Breakdown of Setup Costs (Lead Acid)

200W Solar Panel, Mounting Structure, & Accessories

20 Amp Charge Control

Installation

Powerbank (40,000 mAH)

Lights (3- 7 Watt LEDs)



Total Households 25
Initial Signup # 10
Weekly Signup Factor 1.2
Cost to Recover 3,211.00
Entrepreneur Commissions 0.50
Weekly Subscription Price 3.00

Break-Even Analysis Data
# of Households 0 10 12 14 17 21 25 25 25 25 25 25 25 25
Week 0 1 2 3 4 5 6 7 8 9 10 11 12 13
Subscription Revenue  $                 -    $          30.00  $          36.00  $          43.20  $          51.84  $          62.21  $          74.65  $          75.00  $          75.00  $          75.00  $          75.00  $          75.00  $            75.00  $          75.00 
Commission Cost  $                 -    $             5.00  $             6.00  $             7.20  $             8.64  $          10.37  $          12.44  $          12.50  $          12.50  $          12.50  $          12.50  $          12.50  $            12.50  $          12.50 

 For Graph 
Upfront Cost 3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$     3,211.00$       3,211.00$     
Running Total Revenue  $                 -    $          30.00  $          66.00  $        109.20  $        161.04  $        223.25  $        297.90  $        372.90  $        447.90  $        522.90  $        597.90  $        672.90  $          747.90  $        822.90 
Running Total Costs  $     3,211.00  $     3,216.00  $     3,222.00  $     3,229.20  $     3,237.84  $     3,248.21  $     3,260.65  $     3,273.15  $     3,285.65  $     3,298.15  $     3,310.65  $     3,323.15  $       3,335.65  $     3,348.15 
Net Income (3,211.00)$   (3,186.00)$   (3,156.00)$   (3,120.00)$   (3,076.80)$   (3,024.96)$   (2,962.75)$   (2,900.25)$   (2,837.75)$   (2,775.25)$   (2,712.75)$   (2,650.25)$   (2,587.75)$      (2,525.25)$   

Price Years
2.00$             1.67
2.50$             1.29
3.00$             1.04
3.50$             0.87
4.00$             0.75

Break-Even Point (Lead Acid)

 $-

 $1,000.00

 $2,000.00

 $3,000.00

 $4,000.00

 $5,000.00

 $6,000.00

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96
Week

Break-Even Analysis - Lead Acid Battery at $3/charge

Upfront Cost Running Total Revenue Running Total Costs



Total Households 25
Initial Signup # 10
Weekly Signup Factor 1.2
Cost to Recover 4,411.00
Entrepreneur Commissions 0.50
Weekly Subscription Price 3.00

Break-Even Analysis Data
# of Households 0 10 12 14 17 21 25 25 25 25 25 25 25
Week 0 1 2 3 4 5 6 7 8 9 10 11 12
Subscription Revenue  $                 -    $          30.00  $          36.00  $          43.20  $          51.84  $          62.21  $          74.65  $          75.00  $          75.00  $          75.00  $          75.00  $              75.00  $               75.00 
Commission Cost  $                 -    $            5.00  $            6.00  $            7.20  $            8.64  $          10.37  $          12.44  $          12.50  $          12.50  $          12.50  $          12.50  $              12.50  $               12.50 

 For Graph 
Upfront Cost 4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$     4,411.00$         4,411.00$          
Running Total Revenue  $                 -    $          30.00  $          66.00  $        109.20  $        161.04  $        223.25  $        297.90  $        372.90  $        447.90  $        522.90  $        597.90  $            672.90  $             747.90 
Running Total Costs  $     4,411.00  $     4,416.00  $     4,422.00  $     4,429.20  $     4,437.84  $     4,448.21  $     4,460.65  $     4,473.15  $     4,485.65  $     4,498.15  $     4,510.65  $        4,523.15  $          4,535.65 
Net Income (4,411.00)$   (4,386.00)$   (4,356.00)$   (4,320.00)$   (4,276.80)$   (4,224.96)$   (4,162.75)$   (4,100.25)$   (4,037.75)$   (3,975.25)$   (3,912.75)$   (3,850.25)$       (3,787.75)$         

Price Years
2.00$                2.31
2.50$                1.75
3.00$                1.40
3.50$                1.17
4.00$                1.02

Break-Even Point (Lithium Ion)
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Break-Even Analysis - Lithium Ion Battery at $3/charge

Upfront Cost Running Total Revenue Running Total Costs



Year 1 Year 2 Year 3 Year 4 Year 5
Revenue 3,747.90$    3,900.00$  3,900.00$  3,900.00$  3,900.00$  
COGS 3,835.65$    650.00$      1,250.00$  1,250.00$  1,250.00$  
Gross Profit (87.75)$        3,250.00$  2,650.00$  2,650.00$  2,650.00$  

Year 1 Year 2 Year 3 Year 4 Year 5
Revenue 3,747.90$    3,900.00$  3,900.00$  3,900.00$  3,900.00$  
COGS 5,035.65$    650.00$      1,550.00$  1,550.00$  1,550.00$  
Gross Profit (1,287.75)$  3,250.00$  2,350.00$  2,350.00$  2,350.00$  

Cash Flow Projections with a Lead Acid Battery at $3/charge

Cash Flow Projections with a Lithium Ion Battery at $3/charge

Cost of goods sold includes the setup costs in year 1, entrepreneur 
commissions of $0.50 per transaction in every year, and a $600 battery 
replacement budget in every year after year 2 (when the manufacturer’s 

warranty expires

Revenue is based on a $3.00 per charge subscription fee estimated to be 
provided on a weekly basis
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