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Part A

Welcome and Introduction
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Development of a toolbox to support ministries, regulators and 
utilities to define tariffs for renewable energy systems

• ECREEE, on behalf of ECOWAS, requested EUEI PDF to provide technical 
assistance for the development of a toolbox (set of tools) to define tariffs for 
renewable energy systems.

• Screening and comparative analysis of existing tools and tariffs

• Consultation with regional stakeholders about the requirements

• Development of a model and user manual (toolbox)

• Validation (“beta testing”) of toolbox with regional stakeholders and for specific 
applications in The Gambia and Cabo Verde.

• Regional training took place in Nigeria, with ministries, regulators and utilities 
from most ECOWAS countries.

Prosumers Renewable IPP Green Minigrid



Objectives and topics of the training

Introduction to the Toolbox and its models

• Present all the models in the toolbox and how they can be used.

• Transparent and open discussion of models.

• There is a version in English et une autre version en Français!

Hands-on training on MiniGrid Tariffs and IPPs

• High level training on the use of the toolbox to calculate GMG and IPP 
tariffs.

• Practical exercises will be done by all participants.
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Just a few questions for the toolbox to help answer
(from other stakeholders, you will have your own!)
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Price per 
kWh? Tariff structure that 

assembles the generator-
distributor-client 

characteristics/needs?

What is the price per 
kWh that renders a 
mini-solar PV plant 
feasible/profitable?

How will the mini-
grid tariff be in 

accordance with 
the uniform tariff 

principle?

Impact of the duration 
of the PPA on the tariff?

Impact of production 
cost over national 
power generation 

tariff?



• Flexibility
Adaptable to natural resources and ability to 
pay in any country

Enabling policy makers to balance needs of 
renewable investors, needs of power utilities 
and needs of consumers

• Ease to learn and use
Keeping the model and manual simple to use / 
but enough detail to still be robust………………. 
finding the right balance
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What the 6 models in the toolbox can do:
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ProsumersRenewable IPP Green Mini-grid

Supply Curve

• Calculate feed-in tariff 

based either on cost of a 

“reference project” 

(either a feed in tariff or 

“energy banking”) or 

“avoided cost” (all energy 

met by grid supply).

• Calculate feed-in tariff 

based either on cost of a 

“reference project” 

(target return on 

investment) or “avoided 

cost” (cost of current 

generation mix).

• Calculate feed-in tariff 

based either on cost of a 

“reference project” 

(building blocks approach) 

or “avoided cost” (full 

cost of extending grid, or 

alternative supply).

• Given cost projections, what is the cost to meet a specific renewable energy target? 

• Or answer the question – for a given tariff and project(s), what is the cost to consumers?
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The prosumer model considers on-site generation 
which can be either consumed or sold to the grid.

• Reference Project- IRR is calculated on the 
generation cash flow from the feed-in-tariff plus 
lower bills because of any generation they use on-
site (taking less from the grid)

Prosumers

The Prosumer Model

Sell excess to utility at 
calculated feed in tariffUse power in 

home or 
business

Pay for any extra energy 
needed from the grid



Example of a prosumer project
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Resulting self-consumption and export
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Supply Curve Overview
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Required 
incentive For given renewable 

penetration

Given cost projections, 
what is the cost to 

meet a specific 
renewable energy 

target?

Main aim
• Identify a required incentive level

• In order to reach a certain renewable 
energy penetration level 

• Using a mix of available renewable 
energy which can be developed in the 
country (i.e. wind, solar PV, 
concentrated solar power, geothermal 
and biomass)
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Part B

Calculating Green MiniGrid Tariffs
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• Tariffs are based on revenue requirement for 
each part (generation, network, running costs)

• Customer tariffs obtained by allocating across 
customers and split according to fixed and 
energy components.

Green Minigrid

Building blocks

Fuel and other 
operating costs

Depreciation

Allowed returns

Capital 
investments 
recovered through 
depreciation and 
allowed return 
over their lifetime

Green Minigrid Model
Building blocks approach for reference project



Avoided Cost and Supply Impact
as applied to minigrids

• In the case of minigrids, alternative supply includes the 
cost of extending the main system to interconnect the 
minigrid area 

• Other options could consider the cost of self generation 
in that area (small diesel generators, restricted access 
etc.)

• System impact – is the projection of the avoided cost 
applied to the projected GMG development.
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Green Minigrid
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Part C

Using the mini-grid model



Amongst standard inputs there are:

• Bulk supply inputs –

• Demand inputs allows the user to 
specify a proportion of the mini-grid 
demand that is met by grid 
electricity

• Generation inputs- bulk supply from 
the main grid for mini-grids that are 
connected to the main 
interconnected system,

Using the mini-grid model The model also considers 
use of batteries - allows 

flexibility in output if 
required, but increases 

overall cost of the 
system.

• Note: CAPEX figures should be inclusive of all applicable taxes and transport 
costs; in particular, CAPEX figures should include any import duties that may 
apply to mini-grid equipment.
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Responsible cost setting across customers

• Aim: try to match as close as possible the 
burden each type of customer imposes on 
the network (on capital investment or on 
operating costs) and their responsibility in 
the associated costs.

• i.e. Since networks are sized to supply a 
certain peak demand, many methods use 
customer contributions to peak demand 
at different voltage levels. 

How to set customer 
share of capital 

investment or on 
operating costs?

Consider one of the many 
common methods such as: 

coincidental demand at 
peak hours, non-

coincidental peak demand 
by category



Worked example – mini-grid support
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Worked example – mini-grid

Exercise 1: You are setting the tariffs for a new mini-grid that has some 
commercial and some domestic customers. What are the tariffs for 
residential and commercial customers.

• Your team has populated the model for you. Make a note of the 
feed in tariffs for residential and commercial customers in year 1.

Exercise 2: You are concerned the tariff is too high for residential 
customers. Change the balance so that commercial customers meet 
70% of the costs and residential customers 30%. What difference 
does this make?

• What do you think of the new tariffs?
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Keep this model open – we will use it again



Worked example – prosumer

Exercise 3: You decide the tariff for commercial customers is too high, 
so you decide to introduce a central subsidy to keep the tariff at 20 
cents/kWh for both residential and commercial customers.

• Change the target tariff to 0.2 USD/kWh

• Run the macro to calculate the subsidy.

• What subsidy is required each year for this mini-grid? 
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You can now close this model! Thank you.
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Part C

Calculating IPP Tariffs



Reference Project:
What feed in tariff will make a 
project viable?

• Target

To achieve required Internal Rate of 
Return (IRR) for a ”reference” (standard or 
specific) project.
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Press the MACRO button 

to iterate to answer

Feed in tariff based on country-specific 
“typical” project costs.

Or, to support negotiations and tenders by 
mimicking the developer’s own calculations.

What is the price per 
kWh that renders a 

particular power plant 
feasible/profitable?

Price per 
kWh?

Impact of the duration 
of the PPA on the tariff?

• By adjusting

The applied feed in tariff 
(currency per kWh) for the base 
year.



Reference Project

Main input assumptions:

• Project technical 
characteristics

• Project reference costs

• Useful Life (depreciation)

• Financing: 

• Gearing ratio

• Cost of Debt

• Required Return for Equity
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Inputs

• Input the costs and operating 
parameters: Production, opex, 
capex, currency, inflation, tax rates

Calculation

• Annual calculations of: production, 
revenue, opex  and capex 
expenditures, financing costs, cash 
flows, depreciation, etc.

Outputs

• Outputs: Required feed in tariffs (per 
kWh) for the project life span
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Calculations

• The aim is to calculate the base year energy tariff such that the target Equity IRR is 
achieved over the lifespan of the project. 

• This is done by assessing the project finance and ensuring the internal rate of return 
matches the target.
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Total revenue = annual 
production  feed in 

tariff

(plus other revenues if relevant)

EBITDA=
total revenue – total 

operating costs

Profit before tax = 
EBITDA – depreciation –

financing costs*

*fixed yearly repayments, 
interest calculated on average of 

opening and closing balance

Net profit = 
Profit before tax –

corporate tax

Free Cash Flow to Firm =
Net profit + Depreciation 

+ [ (1- corporate tax 
rate)x financing costs ]  –

investment 

Free Cash Flow to Equity 
=

FCFtF - [ (1- corporate 
tax rate)x financing costs 

]  + net new debt

Internal rate of 
return on FCTtE

Energy tariff

Does the IRR match the target?
If not, adjust the feed in energy tariff to arrive 
at the desired IRR.

Press the 

MACRO 

button to 

iterate to 

answer!



Worked example – 5 MW solar PV feed in tariff
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Worked example – 5MW solar feed in tariff 

Reference Project Approach
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Renewable IPP

Inputs

• Input the costs 
and operating 
parameters: 
Production, 
opex, capex, 
currency, 
inflation, tax 
rates

Calculation

• Annual 
calculations of: 
production, 
revenue, opex  
and capex 
expenditures, 
financing costs,
cash flows, 
depreciation, 
etc.

Outputs

• Outputs: 
Required feed 
in tariffs (per 
kWh) for the 
project life 
span

• Inputs are most significant part of 
ensuring feed in tariff is correct.

• Country-specific data where possible:

• E.g. standard costs for solar PV available 
from reference sources, add an estimate of 
import costs and any applicable import and 
other taxes.

• Project (and PPA) lifespan

• Financing parameters – what is available? 
Local financing? “Soft loans”?



Worked example – 5MW solar feed in tariff 

Reference Project Approach
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Renewable IPP

Inputs

• Input the costs 
and operating 
parameters: 
Production, 
opex, capex, 
currency, 
inflation, tax 
rates

Calculation

• Annual 
calculations of: 
production, 
revenue, opex  
and capex 
expenditures, 
financing costs,
cash flows, 
depreciation, 
etc.

Outputs

• Outputs: 
Required feed in 
tariffs (per kWh)

• Can see 
additional costs 
relative to 
avoided cost of 
conventional 
generation (next 
section).



Worked example – 5 MW solar PV feed in tariff

We have provided the inputs for a 5 MW solar PV reference project.

Exercise 4: What is the price per kWh that renders a particular power 
plant feasible?

• Run the Macro to find the feed in tariff that delivers the required 
return to investors 

Exercise 5: What is the impact of the duration of the PPA on the tariff?

• Change the project duration from 15 years to 20 years

• Run the Macro to find the feed in tariff that delivers the required 
return to investors 

• What is the difference from exercise 1? Why?
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Keep this model open – we will use it again



Worked example – 5 MW solar PV feed in tariff

Exercise 6: What is the impact of the indexing the PPA on the initial tariff?

• Set the project indexation to equal inflation.

• Run the Macro to find the feed in tariff that delivers the required 
return to investors.

• What is the difference in the initial feed in tariff from exercise 2? Why?

• Discussion:

• Why might investors like an inflation indexation?

• How do you think consumers may feel about indexation?

• How do you feel about inflation indexation on balance?
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Keep this model open – we will use it again



Worked example – 5 MW solar PV feed in tariff

Exercise 7: Using the scenarios to consider the impact of capacity factor 
assumptions.

• The capacity factor is assumed to be 20% in our scenarios so far.

• Use the “scenario 1” input to consider a scenario that has a 50% 
lower capacity factor (-50%).

• Use the “scenario 1” input to consider a scenario that has a 50% 
higher capacity factor (+50%).

• What is the impact on the required feed in tariff?
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aloira@mrc-consultants.com

Skype: alejo.loira

Telephone: +34 645930654

www.mrcgroup-consulting.com

www.mrc-consultants.com
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http://www.mrcgroup-consulting.com/
http://www.mrc-consultants.com/


Thank you for 
your attention!


