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Overview

• Minigrid business models and financing – Aran Eales, University 

of Strathclyde 

• Energy Hub Business models  - Damien Frame, University of 

Strathclyde  

• Minigrid data – Aran Eales, University of Strathclyde

• Questions and discussions
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 Minigrid business 

models and financing 

Aran Eales, University of Strathclyde 

  



U
n

i
v

e
r

s
i
t
y

 
o

f
 
S

t
r

a
t
h

c
ly

d
e

,
 
G

l
a

s
g

o
w

,
 
U

K

Types of business models:

determining factors

How are mini-grids developed (procured)?

⚫ Centralised (planning) versus decentralised

(unsolicited)

Who finances the project? Who owns the 

assets?

⚫ Government versus private

Who operates the mini-grid?

⚫ Government (utility) vs private

How are revenues set?

⚫ Tariffs: uniform or cost-covering

Different actors for different parts of the 

value chain?

⚫ E.g. Private generation and public distribution

and retail

Generation Distribution Retail

4
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Types of mini-grid business 
models

5

⚫ Public (Utility)

⚫ Energy Service Company (ESCO):

⚫ Private (unregulated vs regulated)

⚫ Hybrid models (PPPs, split assets, O&M contracts, etc.)

⚫ Community/customer-based
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11

Private

mini-grids

Private entity plans, builds, manages and 

operates the mini-grid

Funding from grants, private equity and

commercial loans

PROs:

⚫ Private financing to leverage public funding

⚫ Better suited for small sites (<50kW)

CONs:

⚫ Hard for governments to accept (high tariffs, low

tier of access)

⚫ Rely on favourable regulatory environment

⚫ Still unclear what happens when grid arrives

Generation Distribution Retail

~100% private funding, ownership and

O&M&M

Photo: Rafiki Power
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EASE approach: Social Enterprise 

• “Pure” private model is more commercially driven,

• Private financing presents opportunity to accelerate deployment (with a viable business model)

• Is a purely financial bottom line best for rural communities? 

• Danger of seeing poverty alleviation as a ‘market’, high tariffs make communities poorer 

• Social enterprise approach sets social impact as primary goal

• Still needs a sustainable financial model

• Puts more emphasis on community engagement, reaching last mile

• Ensures affordable tariffs

• Higher reliance on donor grants and subsidies 



U
n

i
v

e
r

s
i
t
y

 
o

f
 
S

t
r

a
t
h

c
ly

d
e

,
 
G

l
a

s
g

o
w

,
 
U

K

Types of Capital for Project Level 
Financing

World Bank estimates that connecting 490 million 

people by 2030 will require 217,000 mini-grids 

and cost about US$127 billion.

where does the money come from? 

http://hdl.handle.net/10986/31926
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Financial sustainability and investment case requires 
a clear understanding of costs and revenue 

Demand x Willingness to Pay

Costs

Revenue

Prove 

financial 

sustainability

Gain 

investment
Scale 

minigrids
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Costs of installing and operating (currently) high 

Generation

Distribution 

and Smart 

Meters

Installation 

and fees

O&M 

Contract

Site 

staff

Smart 

meter 

costs
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Demand is significantly higher than expected
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Strong evidence of willingness to pay

Monthly Average Revenue per User (ARPU) (USD)   

Business ARPU $8.48/m

Residential ARPU $3.89/m

Mean ARPU $5.43/m
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Donor capital is needed to provide a return on 
investment for a portfolio of minigrids

• 100% donor funded CAPEX allows for financial sustainability 

• A modelled 10 site portfolio offers a small positive return on investment and 
covers all business costs for sustainable operation

• Return on investment increases with size and number of sites

(500,000)

 -

 500,000

 1,000,000

 1,500,000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Annual Net Income EBT EBIT EBITDA

Income Statement for modelled portfolio

CAPEX grant IRR* Payback

50% 5% 16 years

65% 7.93% 14 year

80% 13.2% 9 years

*Utilising data from 2 minigrids in 2021 – more data now available for updated calculations
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Conclusions
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Energy Hub business 

models

Edgar Bayani, Community Energy Malawi  
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 Minigrid data

Aran Eales, University of Strathclyde 
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https://malawi-microgrids.herokuapp.com/ 

EASE real time data is publicly available: 

Data Collection Frameworks

https://malawi-microgrids.herokuapp.com/
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Data Visualisation platform 

https://malawi-microgrids.herokuapp.com/ 

APIs Spreadsheets

https://malawi-microgrids.herokuapp.com/
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Data Key Performance Indicators
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Battery state of charge and temperature   

Figure 1 Typical daily energy flow for batteries

Figure 2: Daily temperature logging 
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Communication uptime 

Figure 3: Daily communication uptime 2021

Figure 4: Number of days of outages per month 2021
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Demand
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Figure 6:  Average customer segment load profiles 

Figure 5: Total microgrid load profile 
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Revenue

Figure 8:  Monthly Average Revenue per User (ARPU) (USD)   

Figure 7: Total microgrid monthly revenue (USD)
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Current developments and next steps

Using data to inform technical design and business modelling

 Build an investment case through risk reduction  

Demand data disaggregated for PUE businesses

 E.g grocery, barber shops, welding

Technical integration of new PUE

 Available capacity both energy and power 

API access is slow – store data on a local database

 e.g. Amazon Web Service

More data and collaboration

 Expand to more sites

 Code is open source 
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 Questions and 

Discussion
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