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1. Access to electricity 2. Electricity price 4. Quality of electricity supply3. Biomass and Solar consumption 

1. Data from “IEA, IRENA, UNSD, World Bank, WHO. 2024. Tracking SDG 7: The Energy Progress Report. World Bank, Washington DC. © World Bank. License: Creative Commons Attribution—Noncommercially 3.0 IGO (CC BY-NC 3.0 IGO).”

2. Data from Bloomberg NEF, Global Climate scope Country Report, and GlobalPetrolPrices.

3. World bank country-wise survey (2013 and 2014)

4. Data from “IEA, IRENA, UNSD, World Bank, WHO. 2024. Tracking SDG 7: The Energy Progress Report. World Bank, Washington DC. © World Bank. License: Creative Commons Attribution—NonCommercial 3.0 IGO (CC BY-NC 3.0 IGO).”

Commercial & Industrial (C&I) users face 

high energy costs and operational risks.

Clean captive installations offer a 

viable alternative to diesel-based generation.

Captive installations refer to the on-site energy generating 

systems installed by commercial & industrial (C&I) 

organizations . They are deemed “captive” as the electricity is 

generated by C&I users for their own consumption and 

sometimes for neighbouring communities. Clean captive 

installations refer to those captive installations powered by 

renewable sources of energy such as solar.

The challenge



“ 
Captive installations refer to the on-site energy generating 

systems installed by commercial & industrial (C&I) 

organizations . They are deemed “captive” as the electricity is 

generated by C&I users for their own consumption. Clean 

captive installations refer to those captive installations 

powered by renewable sources of energy such as solar.

Clean captive installations



Switching to renewables works for all.
Companies save money and gain value, grid 
operators face less strain, and no diesel gets 
burned. CICSA proves it with numbers and real-
world projects.

“ 

” 
Technology- & industry-neutral approach

Knowledge Hub

To facilitate peer-to-peer 

exchange, improve 

market transparency, and 

accelerate replication.

To move CCI projects from 

concept to bankability and 

implementation through technical 

& financial assistance and targeted 

de-risking measures.

Call for proposals Policy support

To create enabling environments for 

clean captive power, including: 

support on regulatory frameworks, 

permitting processes, and tariff 

structures.



Implementing partner

Prove RE business models for C&I

Expand pilot projects at a regional level

Build an enabling environment through 
knowledge sharing and policy support

Mission

Enhance  productivity, 

energy security and 

sustainability across Sub-

Saharan Africa

Vision
Challenge

Difficulty in securing affordable and 

reliable electricity

Use of backup diesel generators

Our Vision

AFREC | Kenya | Ghana | Nigeria | South Africa

Steering Committee

Frankfurt School

Implementing partner

UNEP

Lead implementing agency

International Climate 
Initiative (IKI)

Donor



Governance

AFREC | Kenya | Ghana | Nigeria | South Africa

Steering Committee

Frankfurt School

Implementing partner

UNEP

Lead implementing agency

International Climate 
Initiative (IKI)

Donor

6 pilot projects Ghana Nigeria South AfricaKenya$14,8 M
mobilized*

$43,3 M
expected in the next few years

30,426.7
t CO2 emission reduction

Outreach

4 national workshops 

1 regional workshop

4 country studies 

3 tools

4 lessons learnt and case studies

Knowledge managementInnovation

E.g. carbon credits, blended 
financing, LCY contracts, refinancing 

E.g. solar-powered cold rooms, hybrid 
controllers, IoT

Finance

Tech



*Excluding CICSA Grant ($15.3 million total)

Key results 
Phase I

6 pilot projects Ghana Nigeria South AfricaKenya

$14,8 M
mobilized*

$28,4 M
expected in the next few years

30,426.7
t CO2 emission reduction

Outreach

4 national workshops 

1 regional workshop

4 country studies 

4 tools

4 lessons learnt and case studies

Knowledge managementInnovation

E.g. carbon credits, blended 
financing, LCY contracts, refinancing 

E.g. solar-powered cold rooms, hybrid 
controllers, IoT

Finance

Tech



28 June, 2023

During the CICSA Regional Workshop, representatives from various 

African Regional Economic Communities, including the EAC, SADC 

and the COMESA, underscored the need for continuing support in the 

realm of clean captive installations.

The workshop culminated in the endorsement of a Regional 

Communique, the Pretoria Statement. 

This statement is the cornerstone for Phase II.

Pretoria Statement

Download



Technology- & industry-neutral approach

Knowledge Hub

To facilitate peer-to-peer 

exchange, improve 

market transparency, and 

accelerate replication.

To move CCI projects from 

concept to bankability and 

implementation through technical 

& financial assistance and targeted 

de-risking measures.

Call for proposals Policy support

To create enabling environments for 

clean captive power, including: 

support on regulatory frameworks, 

permitting processes, and tariff 

structures.

Phase II approach



Open Call for
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Frankfurt School



CCI projects with:

• Innovative business models, 

address the market barriers 

for captive RE

• Replicable and scalable

concepts and structures 

• Strengthen ability to move towards 

low carbon-emitting development 

strategies

• Enhance clean captive energy 

installations for C&I

• Raise awareness and disseminate 

clean modern energy technology

Objectives

Open call for proposals

Aim

• Tools and guidelines for financial and 

economic viability assessments 

Advisory support

Application support

• Type I: Transaction Costs / financing 

vehicle/ instrument dedicated to captive 

renewable projects

• Type II: Capacity building, trainings with 

specific focus on captive renewable 

financing

Financial support

Expected outcomes



Capacity building

• Fee for trainers

• Training materials

• Rent or purchase of equipment

• Participant’s expenses

• Training fees

• Rent for training premises

• Advisory services

• Business plan

• Permits 

• PPA structuring

• Studies and assessments

• Financial modelling

• System design

• Legal advisory

Transaction costs & Financing vehicle/instrument

Eligible activities summary

Type 1

• Legal costs

• Other transaction & set-up costs

• Financial structuring

• Technical standards definition 

• Investment criteria definition

• Due diligence cost

Type 2



• Support fund-raising processes

• Connect applicants to FIs

• Structure and negotiate financing 

structures

Advisory services

Framework Document | Eligible activities

Type 1 Transaction costs & Financing vehicle/instrument

• Costs for permits necessary for developing, 

construction and operation

• Costs related to environmental regulations

Permits

• Structural analysis & surveyors

• Design concepts and details

• Preparation of documents

System design

• Costs of advisors, accountants, attorneys 

• Fees related to due diligence of financiers 

• Costs of due diligence materials

Due diligence

• Support in reviewing, structuring, 

drafting, etc. of business plan

Business Plan

• Audit

• Analyze profitability, sensitivity, cash flows

• Assess financing alternatives

Financial modeling & structuring



• Support in structuring PPA or lease 

contracts

• Advise in negotiations, Draft and review 

agreements

• Legal and other costs related to the 

design or set-up of a financial 

vehicle/instrument

Legal Costs

Framework Document | Eligible activities

Type 1 Transaction costs & Financing vehicle/instrument

• Analysis of needs from all parties to reach 

agreements

• Costs related to environmental regulations

• Support & structure closing of agreement

PPA Structuring

• Studies & assessments of project 

feasibility or components thereof

Studies and assessments



• Cover trainer fees or hourly fees

• Travel & accommodation costs (if required)

Fee for trainers

Framework Document | Eligible activities

Type 2 Capacity Building

• Cover applicable equipment for training

• Rent equipped facility, if applicable

Equipment or venue

• Transport

• Training materials: textbooks, 

handouts, etc.

Participant’s expenses

• Training fees if required by the training organization

• Administrative fees

• Communications costs

Other expenses



Capacity building

• Max grant amount that can be availed per 

project is USD 200K; AND

• At least 25% should be own contribution; AND

• Applicant provides detailed plan to increase RE 

activity in next 5 years

• Max grant amount per project is USD 300K; AND

• At least 25% of total predevelopment cost should 

be own contribution; 

Transaction costs & Financing 
vehicle/instrument

Conditional grant support 

Type 1 Type 2



Selection criteria

Eligibility

● Expertise in clean captive installation

● Robust pipeline of projects

● Financial management capability

● Training provider experience

● Base location in SSA

Demonstration Effects

● Innovative & replicable elements

● Scalability potential

● New business models introduced

● Learning & knowledge transfer

Additionality

● Need for grant support

● Project acceleration

● Catalytic investment potential

● ESG & development impact

Viability

● Financial & technical feasibility

● Type I project focus

● Functional business models

● Initiated training plans

Data & Monitoring

● Commitment to MRV protocols

● Data sharing transparency

● Access for site visits

● Continuous CICSA team reporting

E&S Standards

● IFC E&S standard compliance

● CO2 emission reductions

● Waste management planning

● Local/National alignment



Application forms

1. General guidelines

Application forms are to be filled and 

submitted ELECTRONICALLY

All questions are mandatory and must be 

answered as guided in the available spaces 

provided and based on the project’s aspects 

All relevant documents need to be attached 

as indicated at the end of the application

One entity should apply for only one type of 

project

2. Main project aspects in Application Form

• Info on Lead Applicant: mandatory to clearly provide 
the contact details of the applicant

• Info on Project Characteristics (Type I): information on 
current situation, location, type of C&I user, proposed 
business model, etc.

• Info on Capacity Building (Type II)

• Technical Viability (Type I )

• Financial Viability 

• Info on Participants and Capacity Building (Type II)

• Monitoring, Verification, Reporting 

• E&S, End-of-Life WM and Gender Impact

3. Checklist of attachments

• Certificates (or equivalent)

• Tax compliance, ETR registration, permits, license, 

etc.

• Agreements between the company and project 

partners (or training provider)

• Company references and/or key expert CVs (where 

applicable)

• Detailed cost breakdown 

• Detailed implementation plan

• Audited financial statements (going back 3-5 years)

• CO2 emissions reduction calculation with 

assumptions

• Technical assessment design, data sheet, etc.

• Others



Application Process

How to apply Who can apply

01. Download Application Form

Download relevant application form from CICSA website i.e. Type 1 or 
Type 2

02. Fill & Submit

Fill application form in English, attach supporting docs and submit on 
the website

03. Evaluation

CICSA team will contact lead applicant if further info. is necessary

Consortiums & Joint Ventures
Consortium, Joint Venture or association. Identify lead contact 
applicant for communication & grant contracting.

Project Timeline

RE project to be implemented within 18 months

Knowledge Sharing
Agree to knowledge sharing to disburse info. and enhance faster 
uptake of clean captive renewable energies



Application Process & Timeline

20-Jul-‘26

START
● Launching call for 

proposals

● Docs published

● Queries answered until 
13th September

20-Sep-‘26

SUBMISSION
● Deadline: 20-Sep

● Completeness check (ends 
28-Sep)

● Prerequisite screening

15-Oct-‘26

ASSESSMENT
● Scoring

● Announcement of short-
listed applicants

Last DD ends 15-Aug-‘27

DUE DILIGENCE
● Starts 15-Oct-'26 in 

phases
● 6-9 weeks per Due 

Diligence

15-Sep-‘27

GRANT DECISION
● Final selection

● Grant agreement last 
signing window (ends 
15-Sep)



Successful Projects Portfolio

Kenya

TSm

Transaction cost support for Solar-
powered cold rooms for commercial 
urban meat markets in Kenya

Kenya

ECOLIGO

Blended portfolio finance approach for 
C&I solar projects with a mix of 
subordinated crowdfunding and senior 
secured loans.

Ghana

Infra Futura (Stella)

Solar systems for healthcare facilities 
with a focus on hospitals made 
affordable through carbon monetization

South Africa

SOLA Assets

Engaging legal, technical and financial 
advisors for fund restructuring to 
support large scale grid connected C&I 
offtakers



Highlights

Pilot Project in Ghana enters into 
bilateral climate cooperation under 
the Paris Agreement

Pilot Project in Kenya won award at COP28



Questions?



Break
See you in 10 minutes!



CICSA Tools
Ankur Agarwal
Technical Expert
Frankfurt School

Yamini Jain
Project Manager
Frankfurt School



CICSA Tools
Introduction

Best Available Technology (BAT) for solar 

PV captive systems

Tool 4

Metrics for assessing financial viability of 

renewable energy Projects/Cost Benefit Analysis 

of RE projects

Tool 2

Financing guidelines and business 

models for solar PV Captive 

Systems

Tool 1

User Manual for the preliminary financial 

model to assess the viability of solar PV 

captive systems for businesses

Tool 3



Tool 4 | Best Available Technology (BAT) for solar PV 
captive systems
Hybrid Energy System

• Hybrid systems consists of more than one power generation 

source

• The most common in C&I settings  is solar PV+diesel hybrid 

system

• Combines generation from solar PV and Gensets with additional 

battery storage 

• Either on-grid (whether feeding in or not) or completely off-grid

systems

First source of generation 

Second source of generation 

Hybrid system
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Hybrid Energy System

Main components:

• Solar PV panels 

• Inverters 

• Diesel Gensets

• Hybrid system controller

• Battery storage (optional) 

AC Bus
DC Bus

Inverter

Communication  Bus

PV Module

Battery Storage

(optional)

Grid Electricity

Diesel Genset

Hybrid System 

Controller

Load 



Hybrid Energy System

There are many benefits to hybrid systems such as:

• Fuel cost savings

• Reduced Fuel procurement hassle

• Grid purchase savings 

• Increased electricity supply reliability 

• Reduction in CO2 emissions and noise

• Improved power quality

Example:

▪ Factory based in Nairobi Kenya

▪ Operates on 24/7 basis 

▪ Has five installed Gensets and utilizes three of them

-13%

-30%

-11%

122,158L/year 85,354L/year

12.9 GWh/year 



Solar PV panel 

▪ Efficiency ≥ 22%

▪ Degradation rate ≤ 0.5%

▪ Temperature coefficient range: -0.3% to -0.5% 

▪ Power Tolerance: 0/+3%

▪ Life cycle: >25 years
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Inverter 

▪ Efficiency ≥ 95%

▪ The DC to AC conversion losses: 2-5%

▪ Life cycle: 8 to 10 years

Battery Energy Storage System (BESS)

▪ Efficiency ≥ 85%

▪ Depth of discharge (DOD) ≥ 80%

▪ Most used type: Li-Ion

▪ Life cycle: 8 to 10 years or > 5000 cycles

Hybrid system controller 

▪ Ensure compatibility with Gensets and inverters

▪ Acts as Energy Management System in absence of BESS

NOTE: Ensure that product warranties are provided by the respective suppliers of equipment

Hybrid Energy System



Hybrid Energy System

Ensuring a proper design

• Proper sizing of the system based on demand

• Performance ratio ≥ 80%

• Ensuring minimum load factor of Gensets is maintained 

• Minimizing shading losses

• Roof installations should comply with the local legislation 

and structure strength study of the roof

• For on-grid systems, the system should adhere to the 

local grid code

AC Bus
DC Bus

Inverter

Communication  Bus

PV Module

Battery Storage

(optional)

Grid Electricity

Diesel Genset

Hybrid System 

Controller

Load 



Hybrid Energy System

Ensuring a proper design (contd.)

• Maintenance and cleaning plan to reduce soiling losses

• End of Life and Decommissioning processes not to be 

overlooked (costs, responsibilities, residual value, local 

regulations, recycling)

• A real time monitoring and control system that is remotely 

accessible via reliable internet 

• Adequate system operation training of staff on site, 

irrespective of the ownership model

• Detailed technical documentation and handover protocols 

of the system

Schematic of an offgrid Hybrid system.Source: Elum Energy



Tool 2 | Cost benefit analysis of RE projects
Introduction

Content of the Tool

Introductory guidelines on metrics and considerations for analyzing the attractiveness of individual renewable energy projects such 

as solar PV captive systems.

Perspective of the analysis: public or private

Target Audience

Provides analytical considerations commonly required for an assessment of renewable energy (RE) investments to key stakeholders,

including:

● Investors seeking financial viability metrics

● Policy Makers assessing public-sector socioeconomic impacts

● Analysts requiring robust evaluation methodologies



1. Define Aspects

Core Framework

Establishes the boundary conditions 

and core baseline parameters for 

evaluation.

● Perspective of the analysis

● Risks and minimum 

required return

● Investment horizon

● Real options

2. Identify Flows

Impact Analysis

Traces physical and monetary 

impacts generated by the RE 

project.

● Differential

● Sunk costs

3. Estimate Metrics

Quantitative Value

Applies mathematical models to 

determine overall feasibility.

● NPV

● IRR

● Payback

● Benefit to Cost ratio

● Others

4. Sensitivity

Risk Mitigation

Tests project viability against 

volatile assumptions and market 

shifts.

● Scenario Testing:

Optimistic, base, and 

pessimistic cases

● Stress-testing: discount 

rates and tariffs

Tool 2 | Cost benefit analysis of RE projects
State to evaluate projects



Private SectorPublic Sector

Investor(s) (equity, debt, project)SocietyBeneficiaries

Investment horizonTechnological lifetimeTimeframe 

Only relevant costs and benefits that directly impact cash 
flows are considered 

All economic, social and environmental impacts are considered, 
including external and indirect impacts 

Costs and benefits

Minimum required rate of return of the investor Social discount rate (lower than private investors’ required return)Discount rate used

IRR
NPV
Payback period
LCOE

Benefit to Cost Ratio
NPV
LCOE

Relevant Metrics

Tool 2 | Cost benefit analysis of RE projects
Analysis from various perspectives



Reduction of 
CO2 and 

lower climate 
impacts

Energy 
access

Energy 
security

Job 
creation Air qualityCompetitive, 

predictable 
costs

Utilities

Banks

Renewable 
Energy 

Investments

Policy 
Makers

Etc.

OEM & 
developers

Investors
Consumers

Well being

Imports, 
exports

Stable, reliable 
energy

Providers 
of public 
capital

Tool 2 | Cost benefit analysis of RE projects
Public perspective



Tool 2 | Cost benefit analysis of RE projects
RE benefits

Associated benefits of PV (non-exhaustive)

• More stable network infrastructure

• Demand curve flattening

• Reduction of infrastructure investments 

• Cost savings

• Positive health impacts and increased well-being

• Increased energy self-sufficiency of consumers (reduced 
production costs and losses)

• CO2 emissions reduction 

• Contribution to the country CC objectives 

• Reduction of technical energy losses in the grid

• Less pressure on the current power infrastructure



Tool 1 | Financing guidelines & business models for solar PV captive systems

Choosing the right business model

Pros and consBusiness models

❌ Risks (operational & financial) borne by C&I 
business

❌ Competition with alternative investment 
decisions/options

✓ Retain ownership and control of asset

✓ Less complex structuring

✓ Develop internal expertise

Ownership model

Outright asset purchase with cash (equity) or 
bank loan

× Complex project structuring

× Higher transaction costs

× Not much flexibility (in terms of re-

negotiation or termination) once contract is 

effective

✓ Lower upfront costs/financial barriers to 
entry

✓ No direct O&M responsibilities

✓ Project performance risks (most) are borne 
by developer/EPC

Leasing model (fixed payments)

• Capital lease (lease-to-own)

• Operating lease

PPA model (payment per kWh)



Tool 1 | Financing guidelines & business models for solar PV captive systems

Understanding business models

C&I business 

Want to own the asset at 
some point during its 

lifetime?

Power Purchase 
agreement

Operating Lease

Capital/
finance lease

Bank Loan

Cash Purchase
Have surplus 

cash?

Third party 
financing 

C
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 R
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LOW

HIGHYes

No

Yes

No

No

OR

On-balance 
sheet models

Off-balance 
sheet
model

Yes

No

Yes

Third party 
financing
models

Can accept loan terms + able to 
provide good credit/PG 

(Performance Guarantee) ?

No

Yes

Able to avail credit 
lines from bank ?



Tool 3 | Preliminary financial model for viability assessment
Creating the input sheet

• Cost of the system including breakdown 

(panels, inverters, controllers, mounting 

structure, cabling, installation, etc.)

System costs 

• % of solar consumption 

• % of consumption used for net metering 

• % of solar generation from Gensets

• % of solar generation from lost

Usage patterns 

• System size identification 

• Generation utilization and total generation 

potential 

Technical solar specs 

• Total financing rate (WACC)

• Tenor of the loan 

• Down payment amount 

Financing costs 

• Corporate tax 

• O&M 

Other parameters  

• Grid tariff rates

• Back-up generation costs 

• Net-metering benefits

• Future price increase 

Electricity prices 



Tool 3 | Preliminary financial model for viability assessment
Drivers of profitability

CAPEX

System costs 

Demand or load curves

Usage patterns 

Solar irradiance, EPC and O&M contractors

Technical solar specs 

WACC (cost of debt, loan tenor, 

cost of equity)

Financing costs 

Regulations (net-metering, legality 

of PPA)

Other parameters  

LCOE, leasing contracting, PPA contracting

Electricity prices 



Tool 3 | Preliminary financial model for viability assessment
Model overview

Input sheet 

1. Assumption for grid electricity 

Electricity prices

2. Assumption for solar system 

System assumption 

System usage 

3. CAPEX and OPEX assumption 

System costs per KWp

Replacement CAPEX

Depreciation

4. Financing assumption

Cost of equity and debt 

Loan tenor 

Corporate tax 

5. Other assumptions 

CO2 savings 

6. Solar Production profile

Output sheet

• IRR (Project and 
Equity)

• NPV of cash flows 
(Project and Equity) 

• LCOE 

• DSCR

• Simple payback period 

• CO2 emission savings

Sensitivity sheet

• The sensitivity sheet provides impact on an 

output by varying model inputs

• In doing so, the user will be able to simulate 

some uncertainties in the input values of the 

model, hence helping to make informed 

decisions 

• This helps assess risks of a certain project



Closing Remarks
Rhoda Wachira
Programme Management 
Officer, Africa Office, UNEP



Thank you!

Carolina Merighi, UNEP, Climate Change Division carolina.merighi@un.org

Rhoda Wachira, UNEP, Africa Office – rhoda.wachira@un.org

Yamini Jain, Frankfurt School of Finance and Management – Y.Jain@fs.de

https://www.captiverenewables-africa.org/

contact@captiverenewables-africa.org

cicsa@un.org
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