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Outline

» Problems with fuel-based lighting

* Kerosene gives low light output
* Emissions, ingestion, accidental burns, explosions, and fires

« Challenges with other products available

* No single lighting product integrates all needs
» Solar home system projects face numerous barriers t o widespread use

« LED potential to fill the lighting gap for the rura | household

® LEDs are cheaper for task and small-space lighting
» LED technology will continue to advance rapidly ove r the next decade

 Importance of product design for the rural user
® Rural customer needs vary from mainstream

* Few products have been scaled beyond the pilot stag e

* Market research has been conducted around the world  , including Winrock’s current SERED
project in the Philippines
» Supply chain research indicates many solar distribu tors do not reach rural areas

» South Africa 2006

* Community Energy Shop in Kwa-Zulu Natal will begin selling lights in November
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1.6 billion people without electricity







The Problem

Worldwide, 1.6 billion people lack electricity

— Most are households in remote villages where the electric grid
will not reach for decades

— Majority use kerosene, paraffin, candles as primary light

« Kerosene and paraffin responsible for uncomfortable emissions,
accidental ingestion, burns, house fires

— Light too dim for reading, lantern design casts a shadow
— Monthly expenditures on kerosene are costly

Many households have electricity that is unreliable and costly
— Example: Load shedding in India
— Example: Pay-as-you-go electricity in South Africa

Many rural households must use a combination of light sources,
none of which completely fulfills their light needs

— Battery-powered flashlights, solar flashlights, kerosene lanterns,
wick lamps, candles, solar CFL lanterns, solar home systems




Kerosene emissions and ingestion

» Kerosene emissions
roughly 500-700 mg/h
for can lamps and
175-400 mg/h for glass
lamps

« 60,000 — 80,000
children accidentally
drink paraffin each year
In South Africa




Kerosene burns

« Estimated ~140 deaths and
thousands maimed per year from
kerosene explosions worldwide

» Accidental explosions have 13%
fatality rate




Kerosene fires




Low quality of light

US recommended level of desk lighting: 20-50 lumens
Kerosene wick: 10 lumens




Existing electric light options insufficient




Electricity expensive and unreliable




History of solar home systems

* Challenges of SHSs:
Maintenance in remote areas
Community acceptance, user awareness and care for product
Protection from theft
Government and donor co-operation unreliable

Technology too expensive to scale up beyond subsidies; may
rely on community purchase

A 4

To be sustainable in the long run, need
product that is affordable to households
without subsidies
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LEDs better for task lighting and

Source: Talbot, 2003

durability

« Roughly 95% of the energy going into incandescent
bulbs is wasted as heat

» 70-80% of energy going into compact fluorescents
IS wasted as heat

» 360-degree light

« LEDs have the potential to convert almost 100% of
their electrical power into light

* LEDs are a better task light, can illuminate a
workspace using less energy

* LEDs are more durable and longer lasting




Exponential advance of LED technology

« Lighting manufacturers, such as Phillips and GE, investing millions in
LED research and development

» LED output per watt expected to advance rapidly each year

Source: Mills et al, “Alternatives to Fuel-Based Lighting in Rural China”




LED price and availablility improving

 LED prices expected to fall by 10-15% over the next year
(August 2005)

« Ultra-high-brightness LEDs expected to grow from $100
million to $2.3 billion market by 2010

Source: Purchasing.com (August 2005); Compound Semiconductor News (August 2005)
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Importance of Rural Design

 Most products used by rural households
are not designed specifically for them

 Number of groups focusing on
“appropriate technology” design

— LUTW, Stanford, MIT, Cosmos-Ignite




Unique features of design for rural
households

Size does matter

— People want durable look and feel, not necessarily small and
cute where space is no constraint

Purchase price important

— Cannot always fall back on micro-credit
Waterproofing

— Indian monsoon, African riverside
Multi-functionality

— Lightweight, handles and hooks

Easy to use and maintain

— Long distance from nearest shop or repairman; batteries must be
available and easy to replace; product features must be intuitive




Example of Rural Design:
Mighty Light

Solar panel at 45 Cangle
receives maximum
sunlight

Water resistant
Floatable

Door in side of housing
allows users to easily open
and replace battery

Multi-functional
Room / wall / torch




Portable solar products currently
available on the market




Winrock project in Nepal




Winrock SERED market test in the
Philippines
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Worldwide Pilot Projects and
Market Studies




Supply chain research example

Low-cost corporate chain
stores (like South Africa’s
Wal-Marts)

Small business solar
distributors

Partnership with Shell Solar or
another concessionary
NGO customers

Farm co-operatives

Rural energy co-operatives

Pros

Established distribution network
across southern Africa

Existing channels in solar
market, technologically adept

Knowledge of solar technology,
existing distribution channels
and community relationships

Strong local networks in rural
areas

Closer to semi-rural customers,
smaller margin

Close to rural customers,
smaller margin makes affordable
for households

Cons

High margins would make price
inaccessible to rural customers

Customers mostly low-volume
upper-end

Difficult to scale, priority on
government subsidies for solar
home systems

Difficult to scale, often slow-
moving because reliant on donor
funding

Does not sell directly to
households, relies on wealthy
farmers to buy for their workers

Not standardized or widespread,
difficult to scale




Rural Marketing Strategy

International Development Enterprises
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Products shown in South Africa
September 2005




Products shown in South Africa
September 2005
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Maphephethene
Community Energy Shop (CES)




Stay Tuned for Future Roll-Out...
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Ginger’s background in South
Africa

e \WWorked there in 2003 and 2005 on AIDS
research

e Lived in S.A. for 3 months in 2004 on a

fellowship to research LED solar market

o Grant from Development Bank of Southern
Africa to stimulate market for solar LED
lights and facilitate small enterprise
development




