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Shedding , _.
Light on the - o
DarkneSS... Leveraging Market Forces

The Key to Rapidly Scalable and
Sustainable Economic Development
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Lighting Equity
Although one in three people obtain light with kerosene and other fuels,

representing about 15% of global lighting costs, they receive only 0.2% of the
resulting lighting energy services

Kerosene or other Fuel

Electricity
) . 100% = $230 billion 100% = 12,100 Tlmh
Population 7 Billion
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Energy Cost Total Energy Services

Source: Evan Mills, Lawrence Berkeley National Laboratory
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Segmenting the market

Varied needs and diverse users imply different models of delivery

Improved Cook Stoves Solar and rechargeable lanterns Solar Kits

Cookstove with higher
efficiency and lower emissions,
fuelled by biomass (wood,
charcoal, other processed solid
fuel)

Solar Home Systems

J
f
J

l_ VE/
Integrated device combining
small solarpanel, batteries and
typically LED lights; sometimes
offers limited external charging,

e.g. cellphones, also covers
rechargeable lanterns

Mini-Grid

Plug-and-play system including
portable solar panel, batteries,
multiple lights and sockets for
running small appliances, e.g.
TV, radio

Grid Extension

Bl AT ":- L.

Fixed installation typically on
roof-top, provides good storage
of a few days, can run lights and
appliances: fridge, TV, fans
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Small generation facilities using
diesel, biomass, hydro, wind or
solar with a distibution network
to a local community

Extending access to the national
electricity grid to communities
that would ordinarily be
considered unviable




Matching technology to the market segments:

Commercial price of delivering modern energy

Mini-grid,
Grid | 50-300+,500+
extension

Roof-top
SHS 250-500

Solar kit
100-150

Solar lantern/

rechargeable 20-40,6-20
lanterns

LPG

(cylinder & S0-100
burner)

Pellet
stoves 25.50

Improved
charcoalfvwood 5_25
stoves

services

Capital costs for mini-grids start at about US$50 and can
increase to US%300 or more. depending on the service

level and distance from the system. The lower bound of

UsE50 is used for the threshold calculation. Grid extension

to sufficiently adjacent off-grid communities start at
approximately US$500 and are used for the threshold calculation

0.4

Capital cost
(US$)
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Segmenting & Sizing the market:

Example: modern lighting services

Housaholds without modern lighting & eledricty
Tital = 2788 (USS 1800 spend]
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Monthly Expenditures on Lighting Plus (Us$, 2010)
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Cumulative Off-Grid Households (mm, 2010) $1.2% $5.50 3250 3=
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Delivery approaches considered A
L/

. 1 Household-level systems and devices

. 2 Community-scale mini-utilities

. 3 Central grid-based access
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) Central grid-based access

Limited commercial opportunity but drives the greatest
developmental potential = $2 bn market size

-~
" Beyond large-scale capital expansion, interesting

examples of improved access through intensification
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Q Ecosystem success factors for grid extension

Design/ . ; Sales & Billing / End-User After
Fuel) R&D )Generatlon )Market'ng>Distribution> Payment ) Finance > Sales

VALUE CHAIN OF BUSINESS
ECOSYSTEM CONDITIONS

Legal & Regulatory Corporate Finance Subsidies Carbon Finance
Removing |Removing |Flexible Smart End consumer

limits on informal tariff subsidies connection

service settlements |regulation finance

areas restrictions
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°Community-scale mini-utilities

Basic household needs for < $10 per month = $4 bn
market

Potential productive uses, e.g. small-scale manufacturing
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QEcosystem success factors for mini-utilities

Design/ : - Sales & Billing / End-User § After
Fuel) R&D >Generat|on >Market'ng>0istribution> Payment > Finance ) Sales

VALUE CHAIN OF BUSINESS
ECOSYSTEM CONDITIONS

Legal & Regulatory Corporate Finance Subsidies Carbon Finance
Viable Allowing Removing |Long term |Concessional
tariffs mini grids licensing and debt financing for
to operate |permitting connections
and in barriers
viable
areas
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(1 Household systems & devices

Decentralized retail solutions = $31 bn market

$5-40 $10-40 $100-500
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The many faces of off-grid solar:
multiple needs/ multiple sectors/ multiple models

polar lanterms Salar kits Solar home systems
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Solar lanterns are single Solar kits comprise of more Solar Home Systems are a
devices with an asociated than one light - offering larger PV paned, perma
PV panel to charge them. phone charging, radio of nently installed on a root or

additional lights, pole, with various uses.

* International ToP. dlighn TOF. Darefoct Power 0P, Sechnoadl
e Finance Corporation MIDOLE: Berefoct Power MEOLE: Duron MIDOLE: Seko
World Bank Group

SOTTOM Greenight Manet BOTTOM. Surdeys SOTTOM Sunlabob



LIG HTlNGé%_[.Q_pAg_ — T

Quality Simple Lighting Solutions
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Quality Options for Lighting and Charging




Quality Plug and Play Solar Systems for
Home and Business




Disruptive technology+ innovative business models =

Fuel-based Lighting LED/other modern Technology

Avg kerosene expenses/month = $5-$15  High efficiency = low to zero operating cost
Low light output & quality High light output & quality
Hazardous for health and safety Safe
High emissions, polluting Clean
Analogue

©;)| 7 o Traditional banking ! Empesa / Mobile banking




Emerging Market
Conglomerates
Hawe loca
capabilities and
distribution to go
with their scale

Larger Entities
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Lol IGkharia)
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EMrepreneurs b
Hawve good ;?r Integrators
local context I Tanzania) Integrate their '._'alue
knowledge dhaim along their

core techmology or
capability
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Smaller Entities

) Where companies play in the devices space

Brand Builders
Integrate their value
chain to drive
distribution & scale

International
Independents
Hawve good
design and
customer touch

Local Focus

—— hstaw: companies [} Solar lantern companies % Solar home system companies
ERAD M Manufacturing & Distribuwtion
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Product: Paygo Variations

Payment collection:
Payment is collected at the door or is
paid to a retailer. Device is repossessed
after non-payment

Retail tokens w/ keypad:
User buys token code at retail outlet,
enters into device with keypad. Device
stops when no new token is entered

Low device cost, no
modem required
Simple process

No manual payment
collection required

High cost, low
reliability for manual
payment collection
Not scalable

Retail margin adds to
cost

Depends on local
presence of retail
outlet

Not available 24/7

Mobile money w/ tokens and
keypad:

User pays via mobile money on
handset, receives SMS with token,

enters token into device with keypad

Available 24/7
Mobile money
universally accepted
No retail margin, no
collection cost

Still some manual
action required
(keypad entry)
Mobile money cost
added

Mobile money w/ direct link:
User pays via mobile money in handset,
device is activated via built-in mobile
modem

Highest degree of
automation
Very simple process

Prohibitive cost for
built-in mobile
modem

Requires cellular -
signal in situ
IIA
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Scaling Energy Access:
Solar Lanterns provide 15t step up the Energy Ladder

% HH Penetration (SE4ALL matrix) Kenya m Solar Lantern Sales
2.8 lanterns per HH

4% M Grid HH Connections
——>Solar Lantern Sales

——Grid HH Connections 39%

25.8%

17% | 59 118

1.0%

0.1% 0.4% 3.5%

KEFY10 KEFY11l KEFY12 KEFY13 KEFY14 KEFY15 KEFY16 KEFY17 KEFY10 KEFY11l KEFY12 KEFY13 KEFY14

Source: IFC Lighting Global and World Bank/SE4ALL team analysis, 2014
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COST REDUCTION

BATTERY
LED
PV

-81%

-90%
-90%

2000 2013
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10,000%

EFFICIENCY

168%
LED .___..--------------------'-----------------
o

2000 2013
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Consumer’s aspiration is driving innovation and new opportunities:
pico-powered lanterns are- the first step in the RE energy ladder

Segmentation of potential market for
solar lighting devices

4%
70
oo - 1% %
90 1 26%

1-5 Watts 10 Watts 20 Watts 40-50 100 Watts
(lanterns) Watts +

AN WNVTUANON GF

LIGHTING LOBAL ’@mwmw

RIFC ==t [ mmenn

Compang Wotey for Moscrs Ligpeng

www, lightingafrica.org 29



PERCENTAGE OF POPULATION (SUB-SHARAN AFRICA)
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LARGEST GLOBAL ELECTRICAL UTILITIES

COMPANY MNUMBER OF CUSTOMERS

oM 10M 20Mm 30M 40 M 50M &0 M OM BOM

© Enel

© EDF
€) Iberdrola

O E.ON

© Endesa
@ vattenfall
€) CEZAs
©) Exelon
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Behind the Market.... people

The Farmer
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Behind the Market.... people

The Hotel Owner
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Behind the Market.... people

The Bike Shop
/4
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