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Throughout the developing 
world, micro-grid and solar 
home systems (SHS) are 
being built, providing daytime 
electricity access to rural 
communities. However, we 
believe the true potential of 
these systems is yet to be 
realised. They offer no long 
term sustainable method of 
storing electricity overnight, 
and insufficient power to run 
conventional refrigerators. As 
a result, a disproportionate 
amount of rural African 
household’s wealth is spent on  

800 Million Without Electricity 
815 Million Undernourished
736 Million Below Poverty Line

80% of these people live rurally80% of these people live rurally
50% of food produced in Africa is wasted50% of food produced in Africa is wasted
44% of annual income goes to food in SSA 44% of annual income goes to food in SSA 
(compared to 16% global average) (compared to 16% global average) 

Repeated daily cycles reduce the upfront costs, as this is one of the largest hurdles to electricity connection in rural Africa. The daily 
tariff will be $1.25 for access to the entire system. Alternatively, a higher upfront cost can be paid and daily payments taken from 
this ‘credit’, allowing adaptable payment methods.

eCOOL

Electricity generated from 
solar panel bank during the 
day. 

Power drawn by users during 
the day comes directly from 
the solar panels .

Excess energy generated is 
stored in the thermal store

Cold store is used to cool 
sealed ice packs. 
Users can collect ice packs 
daily to store in cool boxes in 
the home.
At night electricity provided 
by  eCOOL thermal system

90% without electricity live in Sub-Saharan Africa
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generation at night. The fridge 
is thermally coupled to the 
cold store, allowing for greater 
efficiency than conventional 
electrical alternatives. This 
increased efficiency translates 
to cheaper prices for users.

excess electricity generated 
by solar panels during the 
day. This electricity is stored 
using eCOOL’s innovative 
pumped heat technology, 
in two thermal stores, one 
hot, one cold. Reversing the 
process allows for electricity 

kerosene for lighting and 
wasted food, due to poor 
storage . 
That’s where eCOOL comes 
in. eCOOL provides users with 
24/7 in-home refrigeration and 
a reliable electricity connection 
at night, simply by storing the 

Our Solution 

4 kW 20+  60%30 kWh

 

 

 

 

 

- Users pay a daily tariff using text message via M-Pesa, an 
existing mobile micro-financing service.

- Users will then be automatically connected to the system via 
integrated ‘Global System for Mobile’ technology.

- Each household will be able to draw up to 1kWh from the 
system over the next 24 hours.

- Each household’s will be able to collect cool packs from the 
system once payment is received.

- Finances will be transferred from M-Pesa to the eCOOL account.
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Research in Kenya showed that households can make significant 
savings with access to refrigeration. 
Savings were estimated for all target countries based on food 
prices. This was weighted by percentage consumption of 
different food groups. Those that don’t require refrigeration 
were omitted from the calculation. Access to eCOOL would also 
remove the need to purchase kerosene for lighting.

40%: Bulk Purchasing &    		
          Transportation

25%: Fresh Food Spoilage
25%: Cooked Food Spoilage

10%: Fuel Savings

Food Expenditure with Refrigeration: $2450/ annum(Data for Djibouti)

Food Expenditure with Refrigeration: $1850/ annum (Data for Djibouti) eCOOL Daily Tariff
Kerosene For Lighting

 

Angola
Zimbabwe
Djibouti
Guinea
Liberia
Congo (DRC)
Eritrea
South Sudan
CA Republic

The bar graph on the right shows the annual household savings that different countries 
stand to make by having access to refrigeration. All countries were then grouped into three 
categories. Countries with savings > $450/ annum were selected as viable business locations 
as the eCOOL daily tariff would be significantly less than the money they would save using the 
system. Countries with savings between $200 and $450 were marked as areas for potential 
expansion after the company has established roots in the following countries.

Angola was selected as the starting country as the Most Favoured Nation (MFN) as the 
export duty is 0%.
This map on the right shows the grid connectivity in green, phone coverage in blue 
for Angola. The rural population with phone coverage and without grid connectivity is 
estimated to be around 3 million people.
The total population with mobile phones and without grid access was estimated for all 
nine countries. Giving a potential target market of 78.6 million.

Financing
The daily tariff rate and target was determined based on three key factors: affordability, profitability and competitive pricing.
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SETsquared Investment: 
£25,000
GOV Innovation Fund: 
£60,000 (Phase 1)

GOV Innovation Fund: 
£60,000 (Phase 2)

Business Loan: £200,000 
(5% Interest)

LOAN DEBT PAYED OFF IN 4 
YEARS

SETsquared Investment: $25,000
GOV Innovation Fund: $60,000 (Phase 1)

Business Loan: $200,000 (5% Interest)
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4 GOV Innovation Fund: $60,000 (Phase 2)
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The scatter graph shows the existing products for both energy generation and refrigeration. Our daily supply of 1kWh per home 
outperforms 5 out of 6 competitors. Current refrigeration products require a large upfront cost followed by continual electricity bills. 
Our unique selling point is that we offer both the electricity and the refrigeration as a service. This allows us to undercut the market 
and our customers face no upfront costs. eCOOL will charge $0.40/ kWh and $0.85 a day for refrigeration, equating to $306/ annum, 
making us very competitive in both electricity and refrigeration markets respectively. $306 is below the price of half the existing 
fridges. However, research shows that the target market would rather spread the cost of the system than pay upfront. Refrigeration 
and electricity have been discussed separately here, but they will be sold as a single package for $1.25/day.

0 1

Pr
ic

e(
$)

, D
ai

ly
 C

ha
rg

e(
$)

1600

:Existing Solar products
:Existing Refrigerators 
:eCOOL

  1200

  800

  400

0.80.60.40.2

  1.6

  1.2

  0.8

  0.4

Daily Electricity Required, Provided (kWh/ day)

Market Comparison

Sales, Maintenance & Future Growth
Local commission-based agents will handle the sales to 
encourage quick uptake. Network of local agents will perform 
maintenance on the system to ensure the 25+ year lifespan. 
Low labour costs in target markets ensure minimal impact on 
profitability.

Other than the initial target market of small villages and micro-
enterprises based in rural areas, there are other business 
opportunities for this product. These include: intermittent grid 
supply balancing in larger towns/cities across the world, new-
build home self-sufficiency and more specialised use cases 
such as cruise ships.
Business Timeline

 $450 

 $50 


