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EXECUTIVE SUMMARY

Problem Overview

Electricity access still challenging in Kenya; limited supply infrastructure in Bangladesh.
Energy supply is unreliable in Kenya and Bangladesh especially at peak hours.
Inefficient and environmentally unfriendly cooking methods.

Electrification
Solution

Integration of Battery Energy Storage systems with geothermal plants in Kenya.

Clean Cooking

Solution

Grid intensification plan to power homes at 600m to 2km around grid systems. -@-
Distribution of Solar Home System to 1.34 million households. —
Solar Community Grid Box systems to power 212 communities and 2000+ public facilities. =
Comprehensive reform of the LPG supply chain for urban areas. 353}

Introduction of Mukuru cook stoves in rural regions.
Introduce flexible payment system to encourage adoption of clean cooking option.

The total budget for the projects is about $2.4 billion
Project financing would depend on loans, grant, and counterpart funds
Feasible re-payment plan was developed to ensure efficient debt servicing

Solution will power 3 million homes in Kenya and provide clean cooking to 8 million homes,

Carbon abatement of up to 2.5 million tonnes per year.
Projected revenue portfolio of $5billions for Kenyan government by 2033.
Actionable insights from Kenya can be deployed to Bangladesh.
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HDI, ENERGY SITUATION ASSESSMENT, & ISSUE

ANALYSIS
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- 0 £. BASIC HUMAN AND DEMOGRAPHIC INDICATORS - KENYA

Capital

Nairobi, 47 counties

Area
569,140 square kilometres

Population
48 million. Expected to reach 65 million by 2030
Rural population: 73.8%

Religion
83.5% Christian, 10.9% Muslim, 1.8% other, 1.6% none

Language
English and Swahili are official languages with
numerous indigenous languages

GDP: US $70 billion
GDP per capita: US $1,750

Population below poverty: 36%
HDI Ranking: 152

Average Monthly Rural Family Income
US $135.14

Main Economic Sectors(% contribution to GDP)
55% Services, 22% Agriculture and 17% Industry

Labour Force by Occupation
549% Agriculture, 39% Services and 7%
Industry

Source: Kenya Bureau of Statistics (2023)
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BASIC HUMAN AND DEMOGRAPHIC INDICATORS - BANGLADESH

Capital GDP: US $483.3 billion
Dhaka, 7 Provinces GDP per capita: US $2,820

Area | Population below poverty: 20.5% 7
147,570 square kilometres ) 7 W HDI Ranking: 129

Popul_a_tion Sy Average Monthly Rural Family Income
173 million @

Rural population: 60.29% ' | US $294

Religion ‘ Main Economic Sectors (% contribution to GDP) 9
80% Muslim, 12% Hindu, 2% others ' 40% Services, 38% Agriculture and 22% Industry

Language Labour Force by Occupation
54% Agriculture, 39% Services and 7%

Bengali and Chakma
Industr

Source: Hussain and Tinker, Encyclopedia Britannica (2023)
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ENERGY SITUATION ASSESSMENT

KENYA

Potential for Roadblocks

Outdated equipment, maintenance and repair
issues

Security

Increased power theft, Meter tampering
2.7% of grid connected households have

informal grid connection

Accessibility
75% electrification; 90.8% Urban, 56.3% Rural
Clean cooking: 24%

Environmental Impact

16 Mtons of CO2 generated/year
68% of energy portfolio is fossil fuel-based

Quality of Energy Services
Transmission and Distribution losses: 23.5%
Collection Efficiency > 95%

17.5% of households suffer voltage
fluctuations

Safety
76% of households do not practice clean cooking
2% of households report injuries from electricity

use

Reliability
Average Interruption Duration (SAIDI): 510 minutes
Average Interruption Frequency (SAIFI): 61 interruptions

Affordability

Energy costs 14.5% of Rural family income

Source: Kenya Energy Situation, Energypedia, 2022.
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ENERGY SITUATION ASSESSMENT

BANGLADESH

Accessibility Potential for Roadblocks
Progressive and ambitious energy policies
Slow economic growth in 2023
Infrastructure deficit for clean energy

98.99% of population has electricity access
Clean cooking: 25%

Security

o Few isolated cases of electrical wire theft

Environmental Impact

40 Mtons of CO2 generated/year
93% of energy portfolio is fossil fuel-based

Quality of Energy Services

Transmission and Distribution losses: 11%

Safety
75% of households do not practice clean cooking
Collection Efficiency > 90% 1.4% of households report injuries from electricity

12% of households suffer voltage fluctuations use
Reliability Affordability
Average Interruption Duration (SAIDI): 1,136 minutes Current energy cost per kwh unit: $0.075
Average Interruption Frequency (SAIFI): 47 interruptions Energy costs 6% of Rural family income

Source: Energy Scenario of Bangladesh 2021- 22, Bangladesh Energy and Mineral Resources Division, 2023

ENE,&REEN



OVERALL ASSESSMENT & OPTION ANALYSIS

KENYA

Total rating: 17

Very accessible to majority
population

3 N
Reasonable access with —_
some issues TN

2

Significant negative
environmental impact

. BANGLADESH

High negative

environmental impact

2

Low quality with
service issues

3

Average quality
with room for improvement

2

Unreliable with
frequent interruptions

Moderately safe but
with some safety issues

3

Moderately reliable
with occasional disruptions

O 4o

Moderately safe
but with some safety issues

2

Insecure with
significant security issues

2

Potential for major roadblocks

3 Total rating: 21

Moderate potential for roadblocks

3
Moderately secure but
with some security concerns

2

1
Least Favourable Less Favourable

3 a See Appendix for detailed
Moderately Favourable Most Favourable breqkdo“,m on O|c?t|on
Analysis Criteria




KENYA ENERGY ISSUE ANALYSIS

1954

1875

1922 1998

2007

The utilities in Nairobi and

The Kenya Power Company is
re-launched as the Kenya
Electricity Generating

Mombasa are merged to form
the East African Power and

Rural Electrification Authority
(REA) is established to expedite

Lighting Company (EAP&L) Company (KenGen)

rural electrification

VISION 2030

Sultan of Zanzibar acquires a
generator for palace lighting,
marking early electricity use in
Kenya

The Kenya Power Company
(KPC) is established to
transmit power from Uganda
to Kenya

The Energy Sector Recovery
Project (ESRP) is initiated to
improve the quality and

reliability of the power supply

Kenya National Electrification

Strategy (KNES) is launched to

guarantee Universal electricity
access by 2022

Source: Kenya Vision 2030 (2007)

VISION 2030: Kenya National Electrification Strategy

KENYA ENERGY MIX

Target Real ity
([ ) \ Generation | )
. . . eneration

5000 MW elect;::;tg generation by Capacity ~ 3300 MW total installed capacity
. J \. J
4 A ( )

100% household access to Electricity 75% household access to
electricity by 2022 Access electricity

\ J \. J
4 N\ ( )

100% household access to modern |Clean Cooking| 24% household access to modern

energy cooking by 2028 Fuels energy cooking

\ J \. J

Source: International Trade Administration (2022)

B Hydro @ Geothermal

2%

1%

BThermal OWind @Solar @Imprts

Source: International Trade Administration (2022)




KENYA ENERGY ISSUE ANALYSIS

o

Power stations

Figure: Existing Energy Infrastructure in Kenya
Source: Mose, 2022
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Figure: Rural and Urban access in Kenya (Source: World Bank, 2020)

Kenya Energy Demand Projections (2020-2030)

30,000
25,000

20,000

£
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5,000 -

25,809

13,972

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

—g—Reference GWh  —@—\islon GWh  ——@=—Low GWh

2030

Kenya Energy demand
expected to reach 25,000
GWh by 2030 under Vision
2030

Source: Kenya Least Cost Power Development Plan (2021)



ISSUE ANALYSIS: COOKING FUEL SITUATION

5 million households rely solely on either charcoal

0.10%
or fuelwood

LPG usage has increased about six times from 0.6 ®>7.5 Hours
million to 3.7 million in two decades Cooking @7.5- 1.5 Hours
Convenience
B <1.5 Hours

Annual greenhouse gas (GHG) emissions from
combustion of residential cooking fuels are 13.6

MtCO2e
H Kerosene Stove  m Charcoal H Firewood
Crop H Saw dust H Biomass Briquette
= Pellets mLPG ™ Electricity Figure: Cooking time distribution in Kenya (Source: World Bank, 2020)
Figure: Cooking fuel mix in Kenya (Source: World Bank, 2020)
Cooking Fuel Affordability COOKING FUEL HEALTH IMPACT
211% 78.9%
' Lower Respiratory
Urb 25% 77.5% 21,560 people dies 240,000 Households Infection accounts for
La" from Household Air = report cooking-related 53% of Household Air
E Pollution in Kenya accidents annually Pollution related
20.5% 79.5% deaths
Rural
a
'@

Tier 3 (> 5% HHexp) @ Tier 5 (< 5% HH exp) Source: World Bank, 2020
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LightUP KENYA!

Generation Capacity
To increase electricity capacity to 5,000 MW by 2033

Electricity Access
To provide at least 95% Energy access by 2033.

Clean Cooking

Provide clean cooking solution to 95% of Kenyans by 2033.

)

Technical Institutional
feasibility feasibility feasibility

FEASIBILITY Financial
CRITERIA



:& LIGHTUP KENYA SOLUTION MODEL

8.6 Million Households currently connected to Grid

- . 8 million New Households
1.7 Million New Households Connections 212 New Community

jm————————— : ________.i Connections adopting clean cooking
| |

I I I . I

i : : Grid :

| .

i i 1 Expansion | i ] Rural
i Grid i i : Micro-Grids Urban

| L !

: Intensification : Battery Energy Storage Community

I I Y ooy Sorag Box-in-Grid LPG Supply | [Mukuru Clean
| I i Systems Chain Stoves
' ' Reform

| |

| |

| |

| |
: I
1 |
1 |
(- |

Solar Home Solution

1.34 million Off-grid Household Connections

NB: The above model was adapted and modified from the Kenya National Electrification Strategy Report (2018)



ON-GRID SOLUTION
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ON-GRID SOLUTIONS

On-grid System accounts 95% of Kenya's installed
capacity

@ Current on-grid system generates ~3000 MW

Geothermal is the largest power source of the on-grid
system with resource potential of ~10,000MW

Poor electrification rate
Challenges 24% Transmission & Distribution losses
3'd energy losses in East Africa

@ On-Grid @ Off-Grid

Figure: Kenya'’s grid and off-grid generation mix
Source: Kenya Energy and Petroleum Regulatory Authority (2023)

ON-GRID TARGETS

Increase electrification rate

Provide energy access to households close to
grid through accelerated electrification

Increase Reliability

Introduce new storage technologies to
guarantee system security by supplying energy
during shortages

ENE,&REEN
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ON-GRID SOLUTIONS: SYSTEM EXPANSION

e Generation Source Capacity (MW) Geothermal plants serve as base load plants and are relatively cheaper
3.30 | Total Hydro 139
3.00 1 Total Biogas/Biomass 19 Only 0.9 GW of the 10 GW geothermal potential in Kenya has been

Total Wind 251 exploited
Total Solar 244
Total Geothermal 498 I 0 ur M o d el

LNG Gas Turbine

5% 15% 25% 35% 45% 55% 65% 75% 85% 95% u f
Utilization Electricity flow from

—a—MSD 1 x 80 Nuclear 1 (1 X 600) —e—Coal 2X150 —=— Geo- Kengen 1 x 140 Geothermal plant
—m—GT- LNG KenGen 2 x 100 —#— Karura 2 X 45 —a— HGFalls 5 X 99 — Kitui Coal 3 X 320

s Lamu Cooal 3 X 327 it Nuclear 2 (1 X 1000) Generic Geo 1 x 140 e Wajir CCGT 3 x 125

Figure: Screening analysis of potential energy sources in Kenya showing associated energy Electricity flow
. el s from network
costs at different Utilization Factors

Source: Kenya Least Cost Power Development Plan (2021))

Electricity flow
[ Our Proposal: 450MW GEOTHERMAL PLANT + GRID- | ‘ f  fromiss
SCALE BATTERY ENERGY STORAGE SYSTEMS

Geothermal plants typically have high-capacity factors but decline
marginally over time.

\ J g 0
- ~\ '4"’ 111 Remove 1.95 million tonnes of CO2
BESS integration with Geothermal plants can increase the capacity factor of Battery Energy Geothermal peryear )
Geothermal Systems due to increased peak demand arising from BESS Storage System plant 1365 GWh of electricity generation




IMPLEMENTATION PLAN

A . . .
BESS Installation and Commissioning and

Project Initiation Groundwork and Initial Testing Optimization BESS Expansion

Development

. . * Optimize BESS-Geothermal |.c ission 450MW Geoth |
* Feasibility studies and site |« sjte preparation and Installation of BESS system i someme

. i ) with one geothermal plant. energy integration. Plant
selection. construction of infrastructure. & P « Continuous expansion of BES
. . * Begin scaling up of BESS System
. i o . * Grid integration and
Procurement of required * Finalizing supplier contracts. IMeg production. « Audit of installed plant
licenses and permits. testing.

Installation of 3 more

Full commissioning of BES Systems Total

Installation of one two BES Systems

BES System

<,

System Capacit Commissioning of 450MW 700 MW
The BESS project will contribute y P y 50 MW 100 MW Geothermal Plant
365GWh and account for 6% of No of Households (Test at half 675,000 HHS
ity) 70,000 HHS +600 MW +300,000 Small
Kenya energy mix by 2033. Powered capacity .

605,000 HHS Businesses

fDeclining Geothermal capacity factor (2024-2026)N ( Increasing Geothermal capacity factor (2027-2032)

© O C 00@000‘

J

Sources: U.S Energy Information Administration, 2023.
BESS Capacity: LKS Energy, 2018
No. of households: PowerAfrica Report, 2021




ON-GRID SOLUTIONS: INTENSIFICATION

Optimizing existing infrastructure (substations and distribution lines) to
improve system efficiencies.

4 )

Our Proposal

I. Connection of customers to transformers within 600 meters of existing
KPLC distribution systems.

Il. Installation of transformers and medium-voltage lines to connect housing
clusters more than 600 meters from existing transformers (up to 2 km) j

DO OOOE

Total Households connected ]

No. of new connections per year ' 19 109 112,838 272,221 235,866 373,564 32, 280 1,045,878
Investment cost per year 42.44 121.6 125.7 131.52 185.84 87.88 Total Investment Cost for 10 years
(in million $) $694.9 million

NB: All projections are based on the Kenya National Electrification Strategy, 2018

Supply Chain Considerations

Equipment Procurement and Logistics Local Manufacturing and Sourcing Workforce and Skill Development Finance

Acquiring the necessary electrical infrastructure Engaging local manufacturing and sourcing of Engaging local skilled and vocational workforce Focus on cost-efficient procurements through
components, such as transformers, cables, equipment and materials to stimulate the domestic that can manage the supply chain, install, streamlined supply chain, while maintaining

conductors, switchgear, and insulators. economy and reduce supply chain risks. operate, and maintain the electrical infrastructure balance between quality and affordability.
is paramount.




OFF-GRID SOLUTION
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OFF-GRID SOLUTION

— 1.1 million Households are

outside Kenyan grid

Willingness-to-Pay Analysis

* Garissa * Narok

* Isiolo * Samburu The maximum energy spending at 5%
Kilifi * Taita Taveta of household income shows

* Kwale * Tana River

underserved communities can only

* Lamu * Turkana pay $1.46-$7.67 per month
* Mandera « Waijir

i * Marsabit « West Pokot
Underserved ‘ NB: Analysis is based on World Bank Report, 2020
Areas ‘
Figure: Map of Kenya’s underserved areas Figure: Kenya Per Capita Gross County Product
Source: World Bank, 2020 Source: Kenya National Bureau of Statistics

OPTION

Initial Cost Initial investments depend on system Expensive, mainly due to dam Requires substantial upfront
capacity but relatively affordable construction and associated investment, especially for large turbines
infrastructure. and towers.
Resource Avqilability Kenya has abundant sunllg_ht Keny'a has several rlvlers ar!d V\{a'ter suitable f'or ?'fevy re:glons but resource's
throughout the year but regional bodies but resource's availability reliability is site-dependent

variations can affect energy production depends on seasonal variations

Minimal environmental impact during
operation

Construction disrupts ecosystems and Environmentally friendly during

Environmental Impact : SY : : _
displace communities operation but pose risks to birds
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SOLAR ENERGY POTENTIAL OF KENYA

Kenya has an average daily insolation of 4-6 kWh/m2

Average of 5-8 peak sunshine hours daily Kenya Off-grid Solar Project is Kenya’s electrification project to provide electricity

areas not served by the national grid

£ Kenya has the largest deployed capacity of off-grid solar CONSIDERATIONS

photovoltaic (PV) in sub-Saharan Africa with 36.84 MW

\ - \ - Electricity use in off-grid areas are for basic power needs
o / ’ like lighting, charging phones and radio usage
o 28% of Kenyan households have access to at least one standalone

[ Technical Considerations ] [ Infrastructure Considerations]

Transport and supply chain
system is relatively poor

Skilled technicians and
maintenance services are limited

[ Terrain Considerations ]

[ Cultural Considerations ]

Off-grid areas have difficult terrain
with very sparse population

Lack of education and Nomadic

(Source: Kenya Least Cost Power Development Plan (2021)) lifestyle of residents

Wyttt 38 40 42 4k 46 48 SO 82
= — R
v qcen e 40

b varale a7 anee «a @ e 4000

off-grid solar product.
Long term average of PVOUT, period 1994-2078 . < ’

LightUP KENYA SOLAR HOME PLAN

| Wy
Y j\)ﬂ Family Annual Electricity Needs (kWh)
= \\\7 A
7\ Two 50W Fans 4hrs/day 150
. — Two Light bulbs 8hrs/day 60
Target D D D D Phone and radio charging 20
D D D D Small 150W fridge 400
Others 70
1.34 million connections
2 Total 700
through Solar Home Units Daily Total -
by 2030 Average daily sunlight hrs 6
= Solar Panel Wattage 467 Watts
g 300W solar Panel X 2

NB: Estimations are based on report of Kenya Energy and Petroleum Regulatory Authority (2023)




IMPLEMENTATION PLAN

TR > METETEED > >
Preparation Pilot Program Scale up

= Deploy first set of solar units for = Evaluate 3-year impact of Solar
* Feasibility Study pilot tests Home Units
= Strategic partnerships with private = Review and Refine financing = Scale-up distribution and
sector, local chiefs, NGOs model installation efforts
= Train local technicians
* Procurement deal with suppliers Roll out 20,000 Solar Home Roll out 100,000 Solar Home

Units/year Units/year

= Full-scale national deployment
= Develop long-term plan for Solar
Home Expansion

Roll out 250,000 Solar Home
Units/year

Total Homes reached : 1.34 million Homes | Total Electricity Generated : 804 MW

Lumitelc  M-KGPA

POWER
oando AFRICA

A LS GOVERMMENT-LED PARTMERSHIP

Solar Unit Cost: $335
Total Projected Cost: $448.9 million

Payment Plan
Initial Payment: $20, Free Installation!
Monthly Payment: $5 for 5 years

Key Features

Mobile/Digital Payment m’P ES ﬂ
Flexible Payment Schedule

c
=
o
)
(72
=
o
-
(7]
®
>
®
a




SOLAR COMMUNITY MODEL

MICRO-GRID SOLAR SYSTEMS TO POWER COMMUNITY-
LEVEL UTILITIES

A GRS )
g B T L
EII:IDI:IEI

|
Production Distribution End-User I
|
|
|
|
|
|
: 1 C/Room = 1/2 household
|
|
|
|
|
|
|
|
|

‘) " Power Generation . E
— — )

- e Energy Storage
; Remote Monitoring ) .
~ 1 . 10 Streetlights Other Public
i he consumption 1 Hospital 60.2kwh x 10 | Centres & Utilities
=) [N = - .
mm ©— —0@¢o \__ 300kwh x 10 = 300kwh 1314kwh = 602kwh 1084kwh  /
— Inverter/Charger

Charge Controller

Est. total energy need per Solar Community 6000 KWh

Grid-in-Box Model No. of Micro-grids 212
Cost per community $ 46, 460
Total Cost $ 9, 849, 520

Total Potential reach 424 Schools and Hospitals, 2120 Streetlights

) 2024 Pp 2025 P 2026 » 2027 2028-2032 Q) 2033 4

= Feasibility Study = Deploy first mini-grid ) De.plc'>y > mini-gri‘d.s to = Deploy 15 mini-grids ) Deploy 32 minigrid/year = Evaluate impact of mini-
« Establish Partnerships = Pilot testing prnonty communlt.les = Evaluate performance of . Estarbllsh local supply grid
= Permits and Approvals * Train locals and raise " Intensify community mini-grids chain fo-r replacement = Deploy more mini-grids
PP awareness engagement and maintenance.
’F \: No. of micro-grid(s) 1 5 15 160 31
Capacity 25 KW 250 KW 0.5 MW 7.5 MW 1.5 KW

Total Micro-grid Boxes: 212 | Total Energy : ~10 MW | Excess energy is fed into Transmission systems to power home clusters




SOLAR COMMUNITY POTENTIAL PARTNER

*Scalable and replicable microgrid designs

*Off-grid and grid-tied functionality

*Installs in a few hours, minimal foundation requirements
- 4 . *Pre-wired outlets for plug-and-play use

Mt L ! — e e ¥ ‘Proven effectiveness in extreme weather conditions

: - ’ *Fully automated with remote monitoring and control

Grid-in-box configurations and Features
Minimum Maxiumum
Container-Mounted Solar (PV) 4 kW 25.2 kW
Battery Storage (LiFePO4) 7.4 kWh 148 kWh
Inverter 6.8 kw 27.2 kW
Voltage 120/240 vV 120/208 Vv
Phase Type Single-phase Three-phase
Generator (Optional) 8.5 kW 50 kW

Source: BoxPower, 2023



CLEAN COORING SOLUTION
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SOLUTION STRATEGY FOR COOKING FUEL

Rural National

Current Cooking Fuel Situation 070% o0 0.20%

Figure: Primary cooking stoves in Urban and Rural Kenya

= Woodstoves = LPG = Charcoal Stoves = Kersones Stoves = Others (Source: Ministry of Energy. 2019)

1.Notable disparities exist in cooking technologies among rural and urban households. h
2.70% of households use biomass fuels D
\

Current Policies

The overall objective of the energy policies is to ensure affordable, competitive, sustainable and reliable
supply of energy at the least cost while protecting and conserving the environment for inter-
generational benefits. )

National Energy Policy 2018, National Environment Policy 2013, Global Alliance for Clean
Cookstoves’ Kenya Country Action Plan (CAP) 2013, National Climate Change Action Plan NCCAP
2018-2022, the Kenya Off-Grid Solar Access Project (KOSAP),




SOLUTION STRATEGY FOR COOKING - URBAN

OPTION

Comparative Analysis of Cooking Fuel Alternatives

BIOETHANOL STOVE

ELECTRIC STOVE

LPG STOVE

ELECTROMAGNETIC
INDUCTION STOVE

TYPE OF FUEL

BIOETHANOL

ELECTRICITY

LPG

ELECTRICITY

- High cost of technology

- High cost of technology

- High cost of technology

- High cost of technology

Cost and - Moderate cost of fuel - High cost of fuel - High cost of fuel - High cost of fuel
Acquisition - Limited market intelligence - Limited market intelligence - Comprehensive market - Limited market intelligence
intelligence
- Limited supply options for - Limited supply options for - Moderate supply options for - Limited supply options for
both stove and fuel both stove and fuel both stove and fuel both stove and fuel
Availability - Limited distribution options - Limited distribution options | - Moderate distribution options | - Limited distribution options
- Limited/lack of awareness - Limited/lack of awareness - Moderate awareness - Limited/lack of awareness
Health hazards | - Risk of indoor air pollution - Generate electromagnetic - Possible combustion emissions | - Generate electromagnetic

due to incomplete combustion

fields but within safety limits

but still safe

fields but within safety limits

Adapted from Kenya Cooking Sector Study, Ministry of Energy (2019)

Accelerate LPG stove and fuel
adoption through review of

supply.

This remains the least cost
and most accessible cooking
fuel option in Kenya.




SOLUTION STRATEGY FOR URBAN COOKING

e
_,E B PG ACCESS ACCELERATOR )

v' Rethink LPG Supply chain to reach more households.
v Revise cost structure to accelerate acquisition and availability.

REVISED SUPPLY CHAIN v Reinforce Supply Chain Security through Blockchain Technology. KEY FEATURES
oo s
Bulk Distribution > I-"fl;oral-ge ?l','t‘! Distribution of Open tender
(Open Tender System) nling Lacilities subsidized cylinders system for bulk Reduced '
and pay-as-you-cook storage consumer price
I program

Las=s8s Smart Cylinders Regulation of

A e Reduce Block chain :
LPG Rec.elvmg (Manufacturing and validation) irregularities in Ao o m:.r%n.lbbjtr deale:'is,
Terminal | poor cylinder system R AR tu-lors 2
* * maintenance B (D e
. <)
Retail sales at Gas -
E‘LT stations = Mini-depots
dd
Address wrong
‘ ‘ LPG Awaf'eness lLP(itconsumer perception of LPG
campaigns Sl T g for the rich and

increase adoption

Inner-city mobile
distribution

“/
Distribute LPG CYLINDERS

TO 4.5 MILLION
HOUSEHOLDS BY 2033.

«562,500
households

=1,125,000
households

=1 687,500
househaolds

+2,250,000
households

2,812,500
households

3,937,500
households

4,500,000
households

Adapted from World Bank Group 2018, Dalberg-GLPGP 2013 and Dubey et. Al., 2019



SOLUTION STRATEGY FOR RURAL COOKING

IMPROVE ADOPTION OF MUKURU CLEAN STOVE

Reduce toxic Reduce fuel Reduce .Proposed regions for Mukuru
emission by consumption cooking-related clean stove fabrication plants
70% by 50% illnesses
CHALLENGE OUR PLAN
1.Turkana
Limited Supply Fabrication of the 2 Marsabit
Obti Cookstoves in Rural 3.Mandera
ptions .. <
Areas 4. Wajir 3
5.Samburu z
6.Garissa $
7 Kilifi
8.Taita Taveta
9.Narok
Source: MapsKenya, 2022
Willingness-to-Pay Analysis MUKURU COOKSTOVE ADOPTION ROADMAP

With an instalmental payment offer of 6 to 12 months,

the willingness to pay for improved cookstoves (lower

tier cookstove priced at KSh 380 (US$3.80) rose from
63%.7 to 72.0.

Move 3.5 million rural

to adopt the Mukuru

modern cookstoves
by 2033

+ 700,000
households

+1,400,000
households

2,100,000
households

+2,800,000
households

+3,500,000
households

NB: Analysis is based on World Bank Report, 2019



ACTION PLAN

URBAN LPG ACCESS ACCELERATOR

Government Initiative and Foundation Setting

RURAL CLEAN STOVE SOLUTION

Establishing Mukuru Clean Stoves Fabrication Plants
* Feasibility study of LPG Import terminal and storage facilities.
* Establish open tender system for bulk LPG storage. * Feasibility Assessment and partnership with Mukuru CEO
* Implement regulations on profit margins for LPG Sale. * Secure funding to set up plants

Infrastructure Development

* Fund procurement, contractor selection.
* Construction of import terminal and storage facilities.
* Launch blockchain cylinder tracking system.

r?oz7

Factory Set-up and Training

* Construct 9 fabrication plants with necessary machinery
* Hire and train local workers for efficient stove production.

Inner-city Mobile Distribution

* Install 50 LPG mini-depots in strategic neighbourhoods.
* Distribute subsidized LPG cylinders through local distributors.
* Introduce Pay-as-you-cook plan
* Create network of local distributors to support last-mile delivery.

Accelerated Distribution

* Recruit and train women as distributors, with incentives.
Collaborate with local microfinance groups “chamas” to set up a
6-12 months instalment plan

Expansion

* Implement inner-city mobile distributions units to urban neighbourhood
* Expand LPG distribution to more urban areas
* Accelerate loyalty programs that reward consistent LPG use.

2031- 2033

Proposed LPG Payment Plan

LPG cylinder unit cost = 14.72 USD
Initial payment = 3.72 USD; free maintenance!
Monthly payment = 1 USD for 11 months

Upscaling

* Expand cookstove distribution to more rural and urban areas
* Accelerate loyalty programs and referrals

Proposed Payment Plan for Mukuru Stove

Mukuru Clean Stove unit cost = 3.5 USD
Initial payment = 0.5 USD; free maintenance!
Monthly payment = 0.29 USD for 11 months
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FINANCIAL PLAN

Table: Cost estimations for Battery Energy Storage System Table: Cost estimations for 450MW Geothermal Plant

|Item Cost (S) IItem Cost (S)
Lithium-ion Phosphate batteries $342/KWh 25000000 Site civil works 7200000
Battery Housing and infrastructure 7000000 Equipment 13410000
Site Surverys and Engineers 2000000 Well drilling 266400000
Site Preparation and Installation Cost 10000000 e rElE S EES 142200000
Training and Capacity Building 1000000

X X Consultancy services 59400000
Operations and Maintenance (5 years) 5000000
Contingency 4500000 Environmental & social (E&S) management 1000000
Total Cost of Single BESS Unit 54500000 Contingency (10% of total cost) 54400000
iGrand Total for 5 BESS Units 272,500,000 iGrand Total for Geothermal Plant 544,010,000

Estimations are based on the Kenyan Least Cost Power Development Plan (2021-2030) All estimations are based on the Menengai Geothermal Development Plan (supported by AfDB)

Table: Cost estimations for Grid Intensification

Year 2024-2028 607100000
Year 2029-2033 87880000
Total 694980000

All estimations are based on the 2018 Kenya National Electrification Strategy.
Full cost breakdown and cost consideration for grid intensification available on Appendix 2

Total Cost for On-Grid Solution: 1, 511, 490, 000
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FINANCIAL PLAN

Table: Cost estimations for Off-grid Programs

Off-Grid Solar Program Cost (S)
SOLAR HOME UNITS 448,900,000
SOLAR COMMUNITY SYSTEM 9,849,520
Setup and Operational Costs 48,236,000
iGrand Total for Solar Program 506,985,520

All estimations are based on the 2018 Kenya National Electrification Strategy
Full cost breakdown and cost consideration for off-grid solar programs available on Appendix 3

Table: Cost estimations for Clean Cooking Solutions

LPG ACCESS ACCELERATOR Cost (S)
Construction of an LPG Import terminal at Mombasa 129000000
Construction of storage facilities at Nairobi and Mombasa 126000000
Installation of mini depots in inner urban Kenya 460000
Subsidization of 4.5 million 6kg-cylinders (60%) 99360000
Blockchain tracking of the 4.5 million 6kg-cylinders 4844250
Miscellaneous 200000
Total for LPG ACCESS ACCELERATOR 359864250

|MUKURU CLEAN STOVES ADOPTION

Cost ($)
Establishment of 9 clean stoves fabrication plants 9000000
Training of workers 900000
Training of distributors 90000
Subsidization of the clean stoves (65%) 22750000
[Miscellaneous 100000
Total for Mukuru Clean Stoves Adoption 32840000
Behaviour change and communication strategy for clean cooking 12000000
IGRAND TOTAL for Mukuru Clean Stove 44840000
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FINANCIAL ROLL OUT

Electrification and Clean Cooking Annual Cost Financing Breakdown (in $ ‘000)

Investment Costs in 000’s USD 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 Total
Grid intensification | & Il 42440 121600 125700 131520 185840 166400 17120 17560 18040 18520 694980
450 MW Geothermal Plant 27000 44000 610000 82250 106720 92561 61000 40300 21000 8178 544010
Battery Energy Storage System | 9500 21220 37200 75500 27260 37170 21000 37250 4700 1700 272500
Solar Home 4341 11041 11041 37841 37841 37841 88091 88091 88091 88091 492312
Solar Community 482 528 714 1179 1969 1969 1969 1969 1969 1922 14673
LPG Access Accelerator - - 100000 100000 | 55460 20880 20880 20880 20880 20880 359864
Mukuru Clean Stove - - 4500 4500 990 4570 4570 4570 4570 4570 32840
Clean cooking Awareness | 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 12000
Grand Total 84963 199590 | 341355 | 433990 | 417280 | 212832 | 215831 211821 | 160451 | 145062 | 2423179

Cumulative Investment Plan (2024-2033)

Percentage Investment By Project

100%
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40%

20%

i

0%
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2027

H Grid intensification
1 Battery Energy Storage System
m Solar Community
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CASH FLOW AND FINANCIAL MODEL

REVENUE, COST AND BREAK-EVEN ANALYSIS ASSUMPTIONS
2000 ismam e 5% * Average electricity cost per household is $0.177 per kWh at family size of 4.4 persons
1800 Net Present Value $362.171,159,387.62 * Average urb:fm. household e.lect_ricity con_sumption is 2501KWh/yea_r
G * Urban electricity consumption is 3.57x higher than rural consumption
1600 Internal rate of Return 153.69% . A lectrici busi is ¢ 0.151 per kwh
- Year 5) verage electricity cost per business is $ 0.151 per kw

1400 Break-even Year 2028 (Year « Community centres (grid-in-box) are treated as business entities, each consuming
1200 Net Cash Flow $537,675,790,500 6000 kwh/year
1000 e 10% implementation margin of error

800 Break-even Point

izg T Profit KEY TAKEAWAYS

200 / v * Project has a positive net present value with high internal rate of return

0 —— » Break-even point expected in 5t financial year
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 * Project expected to hit 2:1 return on investment by 2033
e===Total Revenue Per year (§)  ====Total Cost per year ($) Break-even
YEAR 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033
Total Revenue Per year ($) in ('000,000) 8.9 24.4 99.7 186.2 290.3 460.8 666.0 820.9 975.9 1867.9
Total Cost per year ($) in ('000,000) 85.0 199.6 341.4 434.0 417.3 212.8 215.8 211.8 160.5 145.1
| T e R T TR I
I Finance Program Remark % Fund Value o (RE)INVESTMENT AND DEBT SERVICING |
|| Loans and Grants Negotiated with global finance organizations 50 $750,000,000 = <zg Initial Investment (to fund first $1,500,000, 000 I
| e.g. World Bank {E-; o 5 years: 2023 - 2028) |
)
: Energy Bonds To encourage public-private partnership 10 $150,000,000 % E Revenue by 2029 $1, 070, 232, 716 :
| Counterpart Funding Multilateral partnership with diplomatic allies 15 $225,000,000 CZD E At 60% annual revenue re-investment from 2029 (after ||
I of Kenya to aid in funding energy projects a ﬁ break-even point), the project can fund itself. |
2

|| Government Designed to foster community participation in | 25 $375,000,000 E Z 20% of annual revenue from 2029 can be used in debt | |
|| Contribution funding energy cluster servicing for 5 — 10 years. |
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SOLUTION TRANSFER PLAN

O Heavy Fuel Oil

B Gas
Insta.lled mCoal
Capacity of
Bangladesh EHigh speed Diesel
@ Solar
EHydro
B Imported

Figure: Bangladesh energy mix
Source: Bangladesh Energy and Mineral Resources Division, 2023

Bangladesh has 98.99%
electricity access rate and
access to modern cooking of 25%

Bangladeshi’s energy portfolio is
97% fossil fuel-based, consisting of
natural gas, oil, diesel and coal

©

Bangladesh has a low renewable energy share of
only 3.5% in its total primary energy supply

The national grid has a total generation
capacity of 23,482 MW but supplies only 14,000
MW against a demand of 16,000 MW daily.
This shortfall leads to a ‘load shedding’ of
2,000 to 2,500 MW throughout the country
several times a day.

Energy Crisis due to:
* Overcapacity
* Growing power generation prices
* Fuel shortages
* Heavy reliance on imported fuels

Bangladeshi recently closed the biggest
coal power plant due to fuel shortages and
most homes now suffer energy fluctuations.

Bangladesh now building nuclear facilities
as a solution

Bangladesh spends
216 billion Bangladeshi takas
($1.963 billion) worth of fuel
imports per year and currently
struggles to pay its fuel import
bills




ON-GRID SOLUTION

BATTERY ENERGY STORAGE SYSTEM INTEGRATION WITH
GEOTHERMAL SYSTEMS

No geothermal plants exists in Bangladesh,

GEOGRAPHIC FEASIBILITY and it is NOT economically viable to set one

up, considering the low geothermal gradient
in Bangladesh.

Integration of Battery Energy Storage System
ALTERNATIVE PLAN with existing Natural Gas plants which

account for 47% of Bangladeshi’s energy mix.

Reduction in transmission losses by 50%.

o/ : : .
POTENTIAL IMPACT 10% increase in capacity factor of gas plants.

Increase peak demand.
Improve grid reliability.

Power Plants in Bangladesh

0o -0000
e

10MW - 100MW
100MW - L00OMW
(O More than 1000MW

Data from WRI Global Power Plant Database. 2018.
Graphic by NREL.

GRID INTENSIFICATION

Bangladesh has already reached 99% energy
access rate. So, grid intensification may not NEED?
be an immediate need for Bangladesh.

Digitization of grid through implementation of
SMART GRID system. ALTERNATIVE PLAN

2-way communication between utilities and

customers. POTENTIAL IMPACT

Reduce frequency and duration of power outages.
Improve power system stability and performance.

More spending should be directed at Battery Energy Storage integration over
grid intensification since Bangladesh already has a 98% electrification rate.




Long term average of PVOUT, period 1999-2018
Daily totals: 36 38 4“0 42

KWh/kWp
Yearlytotals: 1314 1387 1461 1534

OFF-GRID SOLAR SOLUTION

Existing Solar
Energy Programs

Bangladesh has one of
the world’s largest
domestic solar energy
programmes

Future Plans

The Government of
Bangladesh outlined a plan
to install 40 GW of
renewable energy by 2041

Bangladesh off-grid
solar home systems has
powered more than 4
million households and
about 20 million people

Bangladesh has plans
for GigaWatt-scale
Solar Parks to support
its energy transition

Photovoltaic Power Potential of Bangladesh
(Source: World Bank, 2023)

Bangladesh solar Home
Systems power ~ 16
percent of its rural
population

Bangladesh is installing
solar irrigation pumps
to support rural
agriculture

SOLUTION
TRANSFER

Implement instalmental

and flexible payment for

Solar Home Systems to
intensify distribution

Adopt Grid-in-Box
Solar systems in place
of full grids, to power
public facilities where

population is sparse

Develop central mobile
payment app to ease
payment of solar home
systems

Solar Unit Cost: $450

POTENTIAL
IMPACT
Increase energy
affordability and
accessibility for low-
income households

Reduce pressure on
grid and provide clean,
reliable electricity

Enhance social services
and economics
activities in rural areas

Current energy spending per family: 6% of monthly income

c
L
a
P
(7]
=
5
o
=
w
?
>
©
a

Payment Plan

Initial Payment: $30, Free Installation!
Monthly Payment: $12 for 3 years




CLEAN COOKING SOLUTION

-

Bangladesh has the lowest access to clean cooking

64%

fuels and technologies in SE Asia Major Drawbacks
77% of the population lack access to clean cooking * Socio-cultural perceptions
92% of rural households rely on solid fuels such as ) Le.li(ff f Zws.li.eness
wood, coal and animal dung for cooking and heating ordability Bhuten India Pakistan _ Afghanistan  Nepal Toangiaces
\ Source: Bangladesh Sample Vital Statistics 2022, BBS )
LPG FEASIBILITY PROPOSED PLAN

Battery-supported Electric Cooking (e-Cooking)

» Overcapacity of national grid has serious adverse economic impact. eCooking addresses
this problem by increasing electricity consumption while providing clean cooking access.

With exception of Dhaka, LPG and
PNG coverage in Bangladesh
provinces are under 30%

P:3o%

* Full deployment over ten years is feasible since Bangladesh has 99% energy access.

LPG demand has grown by 60% but
with serious supply shortfall

LPG VALUE CHAIN RESTRUCTURING

80% of Bangladesh LPG industry is . . ]
largely import-oriented * The government should develop new high-capacity import terminals near deep seaports.

* Construct provincial bulk storage facilities and invest in country-wide LPG Pipelines

Serious infrastructure constraints for

import, storage, supply and 100%
At current non-subsidized price of « Accelerated Distribution of electric stoves 0% ————— >~ |
]EJS? 36{ 12.5 dk_g, LPG not a:ﬁ;ordﬁble + Flexible payment plan for electric stoves e ety aseens
nt Dem: ly Gap(Metri or low 1o mia income rural dwellers - 1s .
Current Demand Supply Gap(Metric tonne) e Subsidies and vouchers for LPG Cyhnders o e Clean cooking
Demand [ 500000 and improved cook stoves. 2010 2018 2030 targets
Consumption | N 150000 Source: Bangladesh eCooking Market Assessment, 2022

Source: PWC Energy Report, 2020. IMPACT: Potentially reach 77% of population still cooking with polluting fuels.




SOLUTION TRANSFER ACTION PLAN

Phase | Phase Il Phase Ill KENYA-BANGLADESH CROSS-NATIONAL
2024-2025 2026-2028 2029-2033 PARTNERSHIP (KBC-PART)

ENERGY PLAN

4 o ) . . ) ) ) We propose the establishment of a cross-national
* Feasibility studies * Implement integration in * Expand BESS integration, committee for partnership between Kenya and Bangladesh
* BESS pilot integration in gas medium-sized gas plant. focus on maintenance. . .
. . . Sy . to facilitate the transfer of energy solutions.
D, plants. * Implement smart grid solution ' « Nationwide implementation
BESS + Gas  * Develop smart grid blueprint in urban and sub-urban areas | of smart grid system i.  Share best practices, lessons learned, and technical
\_ Plants 4 expertise.
e ™\ ii.  Coordinate funding, procurement, and logistics.
* Subsidize SHS installations, * Incentivize SHS upgrades. . .
. . . - i ; iii. Monitor and evaluate the progress and impact of the
% kick-off installmental payment. = * Scale-up SHS installations. * Nationwide implementation transf Prog P
= * Pilot grid-in-box systems in * Expand g”d_'r?__box systems to |, yqluate solar program ranster
Solar Off-grid  select public utilities. other communities. performance
Program
~ / COST CONSIDERATION
4 N
$§$ * Pilot battery-supported electric | * Expand eCooking and subsidize * Intensify eCooking program. @Battery energy storage
w cooking in urban households. electric stoves. * Implement LPG Subsidies, system .
NYAYS * Begin review of LPG supply * Construct new LPG Terminals blockchain monitoring of LPG OSmart Grid system
. i and bulk storage facilities suppl
\_ Clean Cooking chain 9 PP ) O Solar Home Systems

O Grid-in-Box system

D eCooking
KEY SUCCESS Integrate grid-scale battery Provide solar home systems to Provide LPG cylinders to 50% and
INDICATORS energy storage systems with  50% of rural households, and box- electric stoves to 90% of aLrG
30% of the natural gas plants ~ grids to 100% of community households by 2035.

by 2030 utilities by 2035 @ Contingency



BEYOND 2033 AND IMPACT ASSESSMENT
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BEYOND 2033: 2050 IN-VIEW

GREEN HYDROGEN STRATEGY

&>

Set target for domestic production of hydrogen
from renewable electricity or natural gas

Develop infrastructure for transition to
hydrogen usage in power generation,
transport, industry and heating

Create new market frameworks for revenue
generation and export opportunities from
Hydrogen gas.

CAP-AND-TRADE SYSTEM

f

Develop policy frameworks on emissions
limit

Allow emitters to buy and sell emission

Develop mechanism for revenue generation
from carbon tax

Encourage innovation and investment in
low-carbon technologies

GREEN BONDS AND GREEN BANKS

il

Mobilize finance for low-carbon projects
and initiatives

Set up bank to finance start-ups focused on
green innovations

Attract domestic and foreign investors and
creating jobs for the green economy

Team EnerGreen has allocated $300 million to finance the ‘Beyond 2033’ Plan in
Kenya. This will finance the Green Hydrogen Plan, establishment of Green Banks

and framework to facilitate carbon trading.




LIFE
Mukuru modern cookstoves 15 oo
reduces toxic emissions by "‘;
70%. —

CLIMATE
Removes 2.5 million 13 Senoi

tonnes of CO2/year @

12

Shifts energy supply to more sustainable
sources. Mukuru cook stove reduces fuel
consumption by 50%

DECENT WORK AND

IMPACT ASSESSMENT

RESPONSIBLE
CGONSUMPTION
ANDPRODUCTION

QO

THE GLOBAL GOALS

For Sustainable Development

ECONOMIC GROWTH

Provision of decent
employment and investment
opportunities.

10 REDUCED
INEQUALITIES

Decentralised plants and grid
distribution to ensure energy
availability for every region

o

1 E?NERW

Tidil

Access to sustainable energy will
increase individual productivity
and reduce poverty.

Improvements in productivity
and decent employment would
tackle hunger

600D HEALTH

ANDWELL-BEING Mukuru modern cookstoves

reduce the number of cooking-
related illnesses.

QUALITY
EDUGATION

Improvements in education
through the training of local

technicians.

GENDER
EQUALITY

¢

Training will empower and
create opportunities for women
and young girls.

46
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QUANTITATIVE IMPACT ASSESSMENT

Annual Electrification Rate Projected Kenyan Energy Mix by 2033

508.6
500000

Green economy

405.9 B Hydro

400000

391.5
356.5 356.4  356.4
300000 292.2
2415
200000 .19
132.8 l 0.1%

100000
19.1
0 | || || | | ||

= 78% share of renewable energy
E Geothermal sources, which is higher than the global
average of 29%.
EThermal
= CO2 emission avoidance of 2.5 million
BWind tonnes per year, equivalent to removing
500,000 cars from the road.

E Biomass
2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 = Stimulate investment and innovation in
M Solar the renewable energy sector
B Grid intensification 450 MW Geothermal Plant [ Battery Energy Storage System
H Solar Home B Solar Community OBattery Energy SS = Potentially create 300,000 jobs

3 million Homes connected, guaranteeing 95% energy access to Kenyans

4 N N

* Potentially increase Kenya’s HDI value by 0.02 points, equivalent
to $100 increase in gross national income per capita.

* Improved social equity through reduction in energy poverty and
gender inequality gaps.

) . . * Potentially accommodate 30% women in job creation drive.

Climate and environmental protection * Investment opportunity for small, medium-scale businesses.

\_ AN J

Q:) * Empower 8 million homes with clean cooking stoves and cylinders
* Decrease the amount of toxic emissions generated from cooking
g * Reduction in respiratory-related health conditions, and improved

Health, Air Quality life expectancy.
& Well-Being .

Human Development
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Fidelis Onwuagba

Chinazaekpere Arukwe

Kaitochukwu Chukwudi

|

Scan the barcode to get more information on the
EnerGreen LightUP Kenya Project
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Appendix 1: Option Analysis Criteria

Accessibility:

1: Limited or poor access to energy resources and services.
2: Moderate access with notable challenges.

3: Reasonable access with some issues.

4: Excellent access with minimal barriers.

Environmental Impact:

1: High negative environmental impact, unsustainable practices.
2: Significant negative environmental impact.

3: Moderate environmental impact with concerns.

4: Minimal to no negative environmental impact, highly sustainable.

Quality of Energy Services:

1: Very poor quality with frequent disruptions.
2: Low quality with significant service issues.

3: Average quality with room for improvement.

4: Good quality with minor service disruptions.

Reliability:

1: Highly unreliable with constant blackouts and disruptions.
2: Unreliable with frequent interruptions.

3: Moderately reliable with occasional disruptions.

4: Highly reliable with minimal to no disruptions.

Affordability:

1: Extremely expensive and unaffordable for most of the population.
2: Costly with affordability issues.

3: Moderately affordable with some challenges.

4: Very affordable and accessible to the majority.

Safety:

1: Extremely unsafe with frequent accidents and hazards.
2: Unsafe with significant safety concerns.

3: Moderately safe but with some safety issues.

4: Very safe with minimal safety issues.

Security:

1: Extremely insecure with frequent theft, vandalism, or attacks.
2: Insecure with significant security issues.

3: Moderately secure but with some security concerns.

4: Very secure with minimal security issues.

Potential for Roadblocks:

1: High potential for significant roadblocks and challenges.
2: Potential for major roadblocks.

3: Moderate potential for roadblocks and obstacles.

4: Low potential for any significant roadblocks.

NB: This analytical criteria was developed by Team EnerGreen for the 2023 Switch Case Competition

Total Rating

1-8
Least Favourable

9-16
Less Favourable

17 -24
Moderately Favourable

25-32
Most Favourable



Appendix 2: Grid Intensification Budget

GRID INTENSIFICATION PROGRAM BASED ON ESTIMATIONS OF KENYA ELECTRIFICATION STRATEGY 2018 (in million $)

2024 2025 2026 | 2027 | 2028 | 2029 | 2030 | 2031 2032 2033 | TOTAL
Grid Intensification | 23.9 141 340.3 1 294.8 | 442.4 | 335 | 345 [ 354 36.3 37.3 177
Grid Intensification 11 82.2 340.4 1546 | 34 22.2 8.1 8.3 | 85 8.8 9 42.7
[Total Cost (Purely based on estimations of Kenya Electri. Strategy) 106.1 481.4 4949 | 328.8 | 464.6 | 41.6 | 42.8 | 43.9 45.1 46.3 219.7
Final Cost (Only 40% of original estimations above since we are also
building Battery storage systems) 42.44 192.56 [197.96/131.52(185.84 | 16.64 | 17.12 |17.56] 18.04 |18.52 87.88
Adjusted Cost 42.44 121.6 125.7 |131.52] 185.84 | 16.64 | 17.12 |17.56| 18.04 [18.52 87.88
GRAND TOTAL (GRID INTENSIFICATION) 2024-2028 607100000
2029-2033 87880000
Total 694980000
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Appendix 3: Off-Grid Solar Solution Cost Structure

SOLAR HOME SOLUTION COST

Item Cost in Kenya Shillings Costin$

Solar Panel 24,331 165

Inverter 7,373 50

Battery 14,746 100

Instalation Cost 2,949 20

Total Unit Cost 49,399 335

Cost for 1.34 Million Homes 448900000

SOLAR COMMUNITY SYSTEM

Community Power Need
Energy need in

Facility Kwh No. Units Costin $
School (Assuming a classroom uses half of household comsumption) 300 10 classrooms 3000
Community Clinic 1314 I clinic 1314
Streetlight 60.2 10 Streetlights 602
Other public utilities (offices/boreholes 1084
Total Electricity Need per commumity center 6000
Grid-in-Box System to meet community demand
NB: 18 units of 350 W solar panels needed = 17 x 350 = 6300
Item Price Unit
Solar Panels ( 18 units of 350 watts of solar panels) $2/wattage 18 Units 12600
Inverter ($0.5 x 350 units x 18) $0.5 3150
Battery 5000
Charge Controller ($0.2 per wattage) $0.2 1260
\Wiring and Installation ($1.5 per watt) $6300 9450
Salaries (5 workers for 2 months per site) $3000 5 workers 15000
Total cost of grid-in-box per community 46460
Total cost for 212 communities 46460 212 9,849,520




Appendix 3: Off-Grid Solar Solution Cost Structure (Contd)

TOTAL COST OFF-GRID SOLUTION

Solar Program

No. of Units Cost per Unitin $ Total Costin $
SOLAR HOME UNITS 1340000 335 448,900,000
SOLAR COMMUNITY SYSTEM 121 46460 9,849,520
Other Costs Unit Unit cost
Site surveys and engineers (for microgrids) 200 Engineers 1000 5000000
Training of local workers, distributors, marketers 50000 500000
LightUp Kenya Payment Apps 30,000 100,000
Distribution Network (Setup cost for solar shops) 250 Point-of-sales 4000 1000000
Community Engagements 212 Communities 3000 636000
Operations and Maintainace (Remote monitoring, Data Analyis etc) 10000000
Logistics and Transportation 10000000
Feasibility studies 212 sites 2000 1000000
Contingency 20000000
GRAND TOTAL 506,985,520

ENE/&M




“Trust EnerGreen to revolutionize the energy sector with our
disruptive innovations and solution models”
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