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About NESP II

• Technical cooperation programme

• Funded by European Union and Germany

• Implemented by GIZ in collaboration with Fed. Min. of Power

• Aim: Enabling and fostering investments in RE and EE (incl. solar mini-grids)

• Funding for 2nd phase: EUR 33M – EUR 20M (EU) and EUR 13M (Germany)

• 1st phase: 2013 – 2017 (Access target: 10k pple)

• 2nd phase: 2018 – 2020 (Access target: 100k pple)
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Definition and main characteristics of mini-grids

Definition

Mini-grid means any electricity supply system 

• with its own power generation capacity (0kW – 1MW); 

• supplying electricity to more than one customer; and 

• which can operate in isolation from or be connected to the main grid.

(NERC, Mini-grids Regulation, 2016)

Characteristics

• System (from generation to retailing) vertically operated by same entity.

• Transitory electrification solutions until main grid arrives. 

• Generally powered by renewable energies.

• Serve large villages (incl. productive users) with low voltage lines.

• Provide same quality of power supply as main grid, but at a higher tariff.
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Tunga Jika solar mini-grid
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• Tunga Jika, Magama LGA, Niger State
• ~4,000 inhabitants
• 100 kWp – PV/Battery mini-grid
• ~10 km of grid (incl. 3 km of 3-phase)
• Developed by Nayo Tropical Tech.

Source: Nayo Tropical Tech. 
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Status/Potential - Market of off-grid solar mini-grids in Nigeria
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• Market still nascent, but maturing fast and with great potential

*One mini-grid in Nigeria powered by biomass. All others are solar.

Source: ECREEE/ECOWREX and FMPWH

• Entrepreneurial tissue:

▪ ~10 companies operating mini-grids in Nigeria organized under AMDA.

▪ Large number of new companies (incl. large corporates) prospecting.
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Forecast - Nigeria’s mini-grid market growth 2018-2023
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Mini-grid framework in Nigeria
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Electric Power Sector Reform Act (EPSRA)

FMPWH - National RE and EE Policy (NREEEP)

REA – Rural Electrification Fund NERC – Mini-grid Regulations

• Strong political support by Federal and State Govts.
• Well established framework
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Access to finance as the main bottleneck
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• Companies behind the projects are SMEs which are not considered creditworthy.

• Mini-grid projects have not proven full commercial viability yet.

• Mini-grid projects very risky by nature.

• Financiers do not have experience with such projects (lots of perceived risks).

• No risk mitigation mechanisms that address the needs of the financiers.

• Consequently, no financial products that address needs of mini-grid projects.

• As a result, mini-grids rely partly on public sector support (which is slow & limited).

• Paradoxically, secret to profitability of mini-grid business is scale.

• But, without access to finance mini-grid projects will never be viable. 
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Main risks involved in mini-grid projects
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• End-user:

• Capacity to consume

• Ability to pay

• Willingness to pay

• Quality

• Adaptation

• Bad design*

• Bad installation or 
operation

• FX

• Inflation

• Technology

• Fuel

• Tariff

• Main grid arrival

Political

Regulatory
Price

Volume*Technology
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Due Diligence
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Problem statement – Why banks don’t finance?

• Two ways to select projects for investment decisions:

• Solicited: compare and select bidder with highest score (Public sector).

• Unsolicited: comparison not possible, need benchmarking system (Banks).

• Without market knowledge, banks cannot establish benchmarking system:

• Solicited process essential in the beginning to gain market knowledge.

(Banks can also carry out market surveys to gain market knowledge.)

• Market knowledge allows you to establish benchmarking system.

• Thus, unsolicited process does not allow banks to get started. 
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Problem statement – How to help banks finance?

• Local banks were interested in mini-grids, but did not have market knowledge.

• Mini-grids had not proven their viability yet.

• Thus, banks were reticent to invest in gaining market knowledge (to be 1st movers).

• As a result, they could not establish benchmarking methodology.

• Guidelines propose a benchmarking system based on NESP market knowledge.

• Benchmarking system allows banks to do Due Diligence (DD) on project proposals.

• Added tips on how to do DD on developers to make Guidelines complete.
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Scope of the guidelines

Due Diligence: Assessment of a business by a prospective buyer (generally through an
independent third party) to establish its assets and liabilities and evaluate its
commercial potential (Chapman C.E.).

The Guidelines propose a methodology for a proportionate DD exercise on:

• Mini-grid developers, generally SMEs*; and

• Solar mini-grid projects (based on a simple benchmarking methodology).

The proposed DD process follows international best practices, but according to the
established practice and information available in Nigeria (realistic/proportionate).

*Small and Medium Enterprises (SMEs): Entities with asset base of Naira 5 million and
not more than Naira 500 million (excluding land and buildings) with labour force
(employees) of between 11 and 200 (CBN).
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Due diligence on developers (1)

Required reports and checks for financial due diligence in Nigeria:

• Financial information (e.g. audited financial statements)

• Credit report

• Corporate search

• Reputational check

• Tax clearance

• Professional license and document verification

Note: These reports constitute only the raw data. Investors will need to analyse them
in order to make decisions.
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Due diligence cycle

21
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Due diligence on developers (2)

Technical DD of the developer regarding mini-grids:

• Certificate(s) held by company (e.g. on mini-grid design).

• Proof that it received technical assistance by any specialized body.

• Independent assessment of company’s existing mini-grid projects.
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Due diligence on mini-grid projects (1)

• Excel tool prepared to help financial (and to some extent technical) DD on projects.

• It builds on standardized costs (and technical data) to establish ratios.

• It compares ratios with benchmarks established based on real projects.

• Benchmarks need to be updated periodically (ongoing update by NESP).

• It does not replace a financial model!!!

The excel workbook consists of 5 worksheets:

• “Data input and assessment” is the main worksheet:                                               
Demand-System design-Investment costs-Financing-Tariff/Revenues-Profits

• The 4 supporting worksheets with detailed data for in-depth analysis:

• “Demand households”

• “Demand MSMEs, others”

• “Losses”

• “Other supporting data”
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Due diligence on mini-grid projects (2)

• Data input and assessment contains following:

1. Demand per type of end-user (Household, Commercial, Productive, Public)

2. Configuration (Irradiation, Losses, PV/battery design)

3. Investment (Project dev, Gen, Storage, Dist, Regulatory approvals)

4. Capital cost (Depreciation, RoI)

5. Income projection

6. Financing (Grants, Equity, Debt)

7. Cashflow simulation
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Thank you!

Nigerian Energy Support Programme (NESP)

GIZ Nigeria

Carlos Miro

Head of Unit, Sustainable Energy Access

luis-carlos.miro@giz.de
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Relevance

The focus of this presentation is on due diligence for renewable energy generation 

projects

But the way that due diligence is undertaken is also relevant to other types of project

Topics

Transaction types

The interests of the two key parties

Due diligence: 

• Generic Aspects: These apply in most cases

• Technology Specific Aspects: Solar, Energy from Waste & Hydro

Ricardo Experience

Useful Resources 

Relevance & Topics
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Transaction types

Type Finance Use of funding

Investment in R&D Equity New devices, improved technology.

Private investors, venture capital

Stock market flotation Equity Scale up to production

Renewable Generation asset

Development

Equity Finance for development activities 

+ Equity stake 

Renewable Generation asset

Pre-construction

Debt Raising finance needed to construct the generation asset

Renewable Generation asset

Post-construction: Asset has a generation 

track record

Debt Two types:

1) Re-finance – to reduce costs of finance

2) Asset sale – realising investment stake

✓✓

✓

Risk & 

Reward
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Transaction Based – The interests of the two key parties

Bank 

▪ Needs to fully understand risk and rewards

▪ Appetite for risk & reward will be influenced 

by:

▪ The terms of the fund

▪ The investors in the fund

▪ Previous experience

▪ The bank selects the Due Diligence 

assessor

▪ The bank’s interest is only focused on the 

term of the loan

Project Developer

▪ Provides all of the information needed for the 

assessment

▪ May require a data room

▪ May require interviews or site visits

▪ Requires time and funds to satisfy the bank

▪ Needs to have equity finance in place

▪ Pays for the due diligence assessment

▪ Interested in the entire life of the asset

The Transaction
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Focus Areas for Due Diligence: Overview

Renewable 

Energy AssetEnergy Resource:

Solar 

Hydro 

Wind 

Energy Produced:

• Energy Yield

• Power Purchase 

Agreement

• Metering & payment

Asset Characteristics

• Equipment performance

• Equipment supply 

agreement

• Equipment warranty

• Grid connection

• Land agreements

• Insurance

• Consents, licences etc

• Financial model
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The Team:

• Experience of the key individuals – relevant to the investment

• Experience of the company – past relevant projects

• Have the people and/or companies had previous successful collaborations

Tips for the due diligence process:

• Bring a positive attitude – defensive responses increase concerns

• Be realistic – about risks and risk mitigation

• Answer questions in full

• Answer questions quickly

Generic Aspects: Not just about technology – People Matter
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• The funder will probably use their own 

financial model

• But using your own is a valuable test of 

the strength of your project

• Assessment of cash flows over the life 

of the asset:

– Income: energy sales, incentives

– Expenditure: capex, opex, finance etc

• Has the model been used before or 

validated by a third party?

• Do all of the inputs match the evidence? 

(e.g. equipment supply quotes)

• Projects seldom go exactly to plan:

– What if start of generation is delayed?

– What if income is lower than 

expected?

Generic Aspects: Financial Model
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• Estimation of electricity loads:

– Appliances used at the moment

– Appliances used in communities with access to power

• Provision of new appliances – numbers and consumption

• Payment for electricity used

– Metering

– Payment: mobile phone

• Electricity storage – how has size been estimated?

• System control: Which devices control the system – have they been tested with 

the inverters?

– Communications: hard wire or radio?

– Communications: Protocols, can the devices pass data & control signals

Generic Aspects: Off grid systems
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• Use of proven solar PV assessment tool

• Comparison of results with known performance of nearby solar PV installation

• Degradation of solar PV output

• Warranty for solar PV output

• Inverter and cable losses

• Warranty for inverter

• Installer training and warranty

• Site specific conditions:

– Dust and salt environments

Technology Specific Aspects: Solar PV
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• Analysis of waste to be used:

– Size, moisture, calorific value

– Variation in feedstock during the year

• Storage of feedstock to even out variations

• Quality of biogas and match to engine (or combustion systems)

• Appropriate disposal of residual waste (bottom ash, digestate etc)

• Design of equipment to use the waste feedstock

– Fuel handling

– Combustion/conversion

• Warranty of equipment

• Spare parts and service capability

• Match of power output to power load

Technology Specific Aspects: Energy from Waste



37November 2018Unclassified - Public Domain© Ricardo plc 2018

Energy Yield

• Flow measurement of water course

or

• Verified model of flow

• Assessment of net head 

• Use of flow duration curve

• “Hands off” flow

• Match of turbine to head and flow

• Turbine performance

• Turbine warranty and maintenance

Technology Specific Aspects: Hydropower
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Ricardo’s renewable energy experts have delivered:

• Pre-due diligence checks: Wind, Hydro and solar PV systems

– Over 25 wind investments from 100kW to 7MW

– Over 11 hydro schemes from 99kW to 1.2MW

– Over 5 solar PV investments 10kW to 5MW

• Technical Due Diligence on wind turbine development PV systems

• Solar PV, hydro & wind assessment for São Tomé and Príncipe 

• Solar PV, wind and hydro assessment for Malawi

• Windfarm analysis for Ghana 

• Solar Power Plant Consultancy Support for Southern Africa

• 40 windfarm performance audits 50kW to 40MW

• Financial Modelling of windfarms, solar PV & hydro systems

Renewable Energy Experience
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Waste to Energy Experience

Ricardo pool of Waste to Energy experts have delivered:

• Technology Feasibility, City of Johannesburg WtE PPP

• Cairo Solid Waste Management Pre-feasibility Study for the EBRD

• Technical advisor for a WtE plant integrated into a UK steel plant

• Feasibility study for WtE at London Luton airport

• Technical advisor for the feasibility and site selection for a 650,000 tpa WtE plant in East 

London

• Technology fore sighting and options appraisal for the refurbishment of a 400,000 tpa WtE 

plant in Birmingham, UK

• Due diligence for the acquisition of a 785,000 tpa WtE plant

• Technical and Transaction Advisor for two WtE plants in the UAE

• Bidder support on multiple WtE plant procurements
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Tools developed by Ricardo Energy & Environment for the Scottish 

Government

Investment ready check: Caveat This was designed for projects in Scotland and 

larger projects:

https://www.localenergy.scot/resources/cares-toolkit/business-planning/investment-

ready-process/

Indicative Financial Model:

https://www.localenergy.scot/resources/cares-toolkit/downloadable-tools/project-

finance-model/

Contact Details:

Colin McNaught

Technical Director

Ricardo Energy & Environment

colin.mcnaught@ricardo.com

Useful Resources

https://www.localenergy.scot/resources/cares-toolkit/business-planning/investment-ready-process/
https://www.localenergy.scot/resources/cares-toolkit/downloadable-tools/project-finance-model/
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