
Sustainably Meeting The Needs Of Those We Serve: Today And Tomorrow 

By Karen Allen, Development Director, Solar Electric Light Fund 

Good morning. Have you heard the joke about the conversation between two planets? 

Planet One says, “How’s it going?”  Planet Two says, “Not so good.  I have the Homo 

Sapiens.”  Planet One replies, “Don’t worry about it.  I had the Homo Sapiens too.  With 

their track record, they’ll be gone in no time.” And thus, we begin this morning’s 

presentation on the importance of sustainability. 

I am approaching this topic from 

the perspective of the Solar 

Electric Light Fund, or SELF, as we 

refer to ourselves.  We are a 

Washington, DC–based, non-

profit that delivers the 

dependable, carbon-free power 

of the sun to some of the world’s 

poorest people who have no 

hope of ever being connected to 

a conventional power grid. We 

have been doing this work for 

more than 25 years in over 20 

countries. SELF started out 

installing small home systems in China but quickly realized that method was not an 

efficient solution to fighting energy poverty.  So, we increased the scale of our work by 

providing electricity to community institutions, like health clinics and schools.  And, as 

you are about to see, we have since expanded to many more exciting projects.  

Sustainability is first and foremost in all that we do.  I know that, as Public Works 

professionals, you too are dealing with sustainability issues.   Together, we all share a 

range of challenges, among them climate change and resource scarcity, especially 

water.  Of course, the challenge is not just addressing the problem at hand, but 

analyzing what our solution portends for future generations.    
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In 1987, the United Nations released the Brundtland Commission’s report—“Our 

Common Future”—that defined sustainability as “meeting the needs of the present 

without compromising the ability of future generations to meet their own needs.”  The 

definition works in principle, but for those, like SELF, working in international 

development, it is often difficult to ascertain when one has adequately met the needs 

of the present.  In other words, when have we done enough? 

For example, SELF works in the arid Kalalé District of Benin in Sub-Saharan Africa where 

water is especially an issue during the long dry season.  Water from the rainy season is 

stored in aquifers at depths ranging from 25 to 75 meters, requiring solar pumps to 

bring it to the surface.   In Kalalé, there are only 109 potable water access points for 

183,085 people.  That averages 1,679 individuals per water access point. Now, that is 

just the average; a recent survey by our local partner shows a range of 550 people 

using a single water source in the best case and 9,500 people using a single source in 

the worst case.   So, how will we adequately meet the needs of the present? In the 

United States, nothing less than a couple of spigots in every house would be even 

remotely acceptable. In Benin, our immediate goal is more modest, but its impact is 



powerful.  We want to install enough community water stations so that women and 

girls whose job it is to haul water won’t have to walk for miles, risking assaults from 

human and animal predators.  And they won’t have to settle for polluted streams 

contaminated with human waste, parasites, and pesticides and herbicides that run off 

of the nearby commercial cotton fields. If we can figure out a way to make clean water 

available to everyone in Benin, we could decrease the occurrence of chronic diarrhea 

and prevent the nineteen percent of all deaths in the area blamed on waterborne 

illnesses. And it’s not just in Benin.  Worldwide, 1.5 million people die from waterborne 

diseases annually.  

With the tremendous number of people in need and a limited amount of resources, we 

clearly have a long way to go to announce that we have met the needs of the present. 

On the other hand, we are accomplishing more than meets the eye, because we are 

problem solving in two dimensions.  Along with our addressing current problems, we 

are simultaneously crafting long-term solutions that will pre-empt future challenges. 

That is our brand of sustainability. So, while the Brundtland Commission spoke 

passively about our not compromising the ability of future generations to meet their 

own needs, SELF is pro-actively creating solutions that are built to last in anticipation of 

future needs.  

We have made our solar-powered water systems financially sustainable by setting up a 

business model where users pay a nominal fee to our local partner organization, 

ADESCA, that essentially acts as the 

local water company.  ADESCA uses 

the collected funds for the 

operation, maintenance and 

eventual replacement of the system, 

which lasts 8-10 years.  With 

ADESCA’s good stewardship and 

continued rainy seasons in Benin, 

these water stations could continue 

in perpetuity.  



I should mention that there are many abandoned bore holes in Kalalé from others’ 

previous, unsustainable pumping projects—i.e. hand and foot pumps and unreliable, 

dirty diesel pumps. We recycle those boreholes when we can, avoiding the need to dig 

new holes for every project.  We can install a 1 or 2 kW pump that will deliver 20,000 to 

40,000 liters daily as long as the sun comes up every morning.  

The solar-powered pumping system needs no batteries, which, as I’m sure you know, 

are expensive and environmentally detrimental.  In the case of the water stations, 

batteries are not needed, because the water is pumped into elevated tanks during the 

day so that gravity can continue delivering it to consumers after the sun goes down. 

This same technology is used for the 12 Solar Market Gardens (SMGs) we have installed 

for the women farmers in the area.  Eight years ago, the population was suffering from 

hunger and malnutrition.  The problem was that this area of sub-Saharan Africa has a 

very short growing season, followed by a prolonged dry season.  Without adequate 

water during the dry season, the women were unable to grow food.  We combined the 

solar-powered pumping system with drip irrigation.  Now, the women are growing 

food year around and have enough surplus food to sell at the market—giving them 

income for the first time in their lives.   

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

They are using the money to pay for their children’s healthcare and education as well 

as to buy livestock to expand their farming enterprise.  The program is close to being 

sustainable, but we aren’t quite there yet.  We are still working with farmers on 

optimization methods to produce higher yields and, therefore, more income to reinvest 

in the project. We have, however, met two other standards for sustainability.  The 

project has proven replicable and scalable—meaning other organizations are copying 

the model and sizing it to meet their needs.  It is the proverbial “gift that keeps on 

giving.” 

The water stations and Solar Market Gardens are components of what we call the 

“Whole Village Development Model”—an operating philosophy that develops and 

implements sustainable, innovative solar solutions to power entire communities in 

developing countries.  For instance, we have installed solar Micro-Enterprise Centers 

(MECs) in communities in Benin and Haiti.  MECs double as community gathering 



places and modest shopping centers where vendors who require electricity to run their 

businesses have access to it through a communal solar array.  Businesses include a cell 

phone charging center, barber, tailor, restaurant, butcher shop, and more. Once again, 

our local partner, ADESCA, collects the rent and electricity bill.  For the first time, many 

people have access to goods and services that have never before been available.  Jobs 

are also being created.  The MECs are proving to be a sustainable venture. 

Clearly, the water stations, SMGS, and MECs have a high probability of reaching long-

term sustainability, because they are operating as business ventures.  Our biggest 

sustainability challenges are the hospitals and schools that SELF electrifies.  Solar 

panels, when maintained, can last up to 25 years, batteries only 3-5 years. So, future 

battery replacement is an issue.  We always ask that donors consider future equipment 

replacement and maintenance in their funding decisions. 

 

 

 

 

 

 

 

 

 

 

 

The need is so great worldwide for reliable electricity in rural clinics and hospitals that it 

will be many years before all rural medical facilities are electrified. In the meantime, 

millions of villagers will have no access to electric-powered, modern diagnostic and 

 



treatment equipment that could save lives. And, without lights, those facing 

complicated nighttime births and other emergencies will risk tragic consequences.  This 

is where our Energy Harvest Device comes in.  It illustrates how we can meet the needs 

of the present by avoiding waste.  To understand this, we start with SELF’s vaccine 

refrigeration program. 

SELF is a global leader in taking direct-drive, battery-free solar vaccine refrigeration to 

the developing world.  Vaccines must be kept at a prescribed temperature from the 

time they are manufactured until they are dispensed to a patient. If the cold chain is 

broken, the vaccines are worthless. Imagine the challenge of taking vaccines to patients 

in hot zones hundreds of miles from electricity.  During the day, solar electricity is used 

to run a vaccine refrigerator’s compressor and produce ice, which—when stored in the 

lining of the refrigerator—is able to maintain a constant temperature for the vaccines 

for weeks at a time.  Battery-free direct-drive refrigerators have become the technology 

of choice for organizations involved with international immunization programs. Until 

now, the World Health Organization (WHO) forbade the siphoning of energy from the 

refrigerators by those who wanted to recharge their cell phones or other electronic 

devices. WHO’s fear has been that these add-ons will compromise the refrigerator and 

lead to ruined vaccines.  SELF has come up with solution to provide electricity and 

constant refrigeration all at the same time.    

The solar vaccine refrigerator uses 100% of its power to turn on the compressor when 

the sun rises each morning, and the rest of the day it uses only 50% of the power 

generated by its solar panels. So, SELF created a “smart switch” to harvest the surplus 

50% of energy being generated by direct-drive vaccine refrigerator during its non-peak 

hours.  The device assures that the additional loads—such as cell phones and battery-

powered medical devices, do not harm or disrupt the critical functionality of the 

vaccine refrigerator. This is a huge development for remote healthcare facilities that 

have no electricity.  It is estimated that 100,000 remote health posts around the world 

could benefit from this technology.  

A key to helping make a project sustainable is getting the buy-in of the stakeholders.  

We do not go into a community with a pre-determined agenda.  We let the leaders tell 



us what they need so that they will fully invest themselves in the project’s success.  

When our Executive Director, Bob Freling, went to Benin, thinking the villagers would 

ask for lights, they said, “No.  Lights would be nice, but we need food.”  Bob connected 

the dots between energy and food security and created the SMG system that is now 

being replicated throughout Africa.  In Colombia’s Sierra Nevada de Santa Marta 

Mountains, we were asked by spiritual leaders of the Arhuaco tribe to install electricity 

for a coffee processing center, health clinic facilities, and school in the village of Sabana 

Crespo, but it was decided that no individual homes should have electricity.  It was their 

choice, not ours. But soon, all the decision making will automatically rest in the hands 

of the community, because the power—quite literally—is about to move into their 

hands. 

 

 

 



The cost of a solar panel per watt has plummeted from $101 in 1975 to .61 in 2015.  It 

is now feasible for remote communities to have their own micro-grids, or mini-power 

plants where they can make the decisions about where the electricity should go and 

craft a business plan to make it sustainable.  This new approach supports the United 

Nations Sustainable Development Goal to make electricity accessible to every person in 

the world by 2030. At the moment, there are 1.2 billion people in the world without 

access to energy.  Can you imagine how profoundly micro-grids will change the world 

by leveling the energy playing field?  

SELF built two pilot micro-grid systems in Haiti in 2015, and we are planning to soon 

build micro-grids in Benin.  We will still be building project-specific solar systems, but 

over time, we envision micro-grids handling the needs of many communities in the 

developing world. And they will be sustainable. 

After this discussion about solar systems installation, I should tell you that we have no 

installers on the SELF staff.  We always work with or train local technicians to install the 

systems under the supervision of a SELF engineer.  In fact, this fall in Haiti, we are 

opening the National Solar Training Center, a pilot degree program for solar 

technicians to take advantage of the country’s rapidly increasing solar installations.  

Without local, trained technicians, those systems cannot be sustainable. If the pilot is 

successful, we plan to leverage its value by taking it to developing countries around the 

world. 

Energy poverty and water security are considered by the international aid community 

as two of the top global issues that threaten peace and stability for future generations. 

Whether it be the American Public Works Association or the Solar Electric Light Fund, 

we need to solve the challenges of tomorrow—today.  That will only happen if we 

refuse to settle for anything less than sustainable solutions in the way we do our work. 

Just like you, we at SELF are accountable to the people we serve.  So, we appreciate 

receiving feedback from them.  LouKou, a woman from Kalalé who recently got a water 

station in her village told us how thrilled she is to use it.  She said, “We used to get 

stream water with all kinds of solid materials and germs, but we had no choice. With 

the new pump system, we do not have to use that dirty water.  We now know that we 



are protected from cholera.  Even people from surrounding villages come here to see 

our new magical water system.”   

Now, I ask you, Public Works professionals, when was the last time someone referred to 

your community’s “magical water system?”  Clearly, LouKou believes that we have met 

the needs of the present in her community.  Only time will tell if we have successfully 

addressed the needs of the future, but I can say with certainty that we, like you, are 

trying our best. 

 

 

Unless otherwise noted, all photos in this article are copyrighted to the Solar Electric Light Fund. 
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