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What is the Problem? Darkness to Light!
LUTW - the NGO Solution
VLE - the FPSE Business Solution

Conclusions

Goals of this presentation
1. Highlight the reality of DW lighting needs

2. Highlight the excellent Business opportunities
which will help make the world a better place



Earth at Night
More information available at:

1 /.

gsfc.nasa,
P P

pod/ap001127.html

The Earth at Night
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Astronomy Picture of the Day
2000 November 27
http://antwrp.gsfc.nasa.gov/apod/astropix.html
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The Problem = Business Opportunity

1.6 Billion people in the developing world have no access to

electricity (IFC, 2012)
2.4 Billion live on US $2/day or less

3.6 Billion People Have No or Only Partial Access to Electricity

Lighting

Literacy Econom_lc
Prosperity
@ Mmillions of People Who Lack Adequate Electricity v
(] Millions of People Who Have No Electricity Health &
Source: International Energy Agency World Energy Outlook 2011 and Safety

The World Bank World Development Indicators 2011
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* 1.6 billion people are
dependent on
Kerosene or fire wood
for lighting

* CO2,CO,NOX &CB
emissions endanger
ST EL R {E
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2.5 Million burns - Indla .
every year e

Nigera 13% Fataity rate from
kerosenelamp explosons
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555 1.6 billion
ﬁ%}} people live
without

electricity.

' Sclar Lamps Provide
E| more time to study

Increasesin average
study time 27 ClIndla v
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Income & Expenditure

q'= Kercsene costs can be
Al § up to10-25% of income.

Sclar Lamps Increase Productivity

+ Shops can open longer ~

« Avoid time spent /
gathering fuel \ =

* Women can generate \\
more income at night

Without electricity
people rely on
kerosene and
bio-fuels, like
wood, for lighting.

Environment

Each kercsene lamp - )-
emits over 80 kg 3
of CO2 each year.

1L U Total CO2 emissions
of over 100 Million

tonnes per year

from kerosene lighting,

o ."":l;"_Lf"T;{';;,~ g@&omughnngurka-“smrLightingfmsop-mqviewp[‘



It was appreciated from the very beginning of
LUTW (1997) that the only way to truly bring
the Gift of Light to the Developing World was
to first adopt the Donation Model, and then
gradually transition to the Market Model,

possibly by way of Micro Credit.
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1997 - LUTW was conceived on a trek in Nepal
1998 - Developed First ever LED Lighting system for DW

1999 - Demonstrated Cluster and Linear LED Lamps in many
Nepali Villages

2000 - Lit up 4 Villages in Nepal (World’s First permanently lit
villages with LED Lighting)

2001 - Lit villages in India, Sri Lanka, Nepal with LED lighting
2002 - LUTW Foundation (NGO) created

2014 - Nearly 1 million lives illuminated in 53 countries



World’s First Chess Game it
by LED Strip Light (LUTW)
Annapurna Base Camp
(4,130m - 13,550ft) Nepal 1999

Solid State Lighting for the
Developing World:
The First Generation (LUTW)

Kathmandu  Nepal 2000
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AIG Team at Everest Base Camp Tim Rippel with first ever LED

Byron, Dave, Gregor, Jenny & Tim Headlamp on Everest (LUTW)
April 2000 May 2000



Measuring the Pico Wind Birth of Pico Power Nepal in
Turbine electrical output Kathmandu July 2000
Everest Base Camp May 2000



Fuel Based Lighting
Lapsi Danda
Nepal June 2001

Thulo Pokhara the first village

in the world to be lit permanently
by LED Lighting (LUTW)

Nepal July 2000
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Children reading by SSL

LUTW 3WLED Torch Bulb Jumla, Nepal Aug 2000

Unbreakable & Extends Battery Life “This is the first time in the

by 10 times Kathmandu lives of my children that they
Nepal July 1999 have been able to read at night

Sri Lanka 2001

1
!
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Pico Power Nepal:
A Success Story
July 2001

Muni Raj & Dave.
Pico Power Nepal
Nepal June 2002



LUTW provides the first ever solid
state hospital operating theatre
lighting in the developing world.
Bagdogra, India July 2001

Street Lighting by PPN and
LUTW in (Butanese) Refugee
Camp

Damak, Nepal Dec. 2006
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Using a pedal generator to
charge five 12 Volt SLA
batteries simultaneously

Demonstration of Solid State Lighting to
Dr. Abdul Kalam, India July 2005

Upper Mamring, India July 2001



Canadian Students who lit Uri Village,
at Annapurna Base Camp (4,130m)
Nepal April 2009

Canadian Students who lit Patle
Village, on Pikey Peak (4,065m)
Nepal April 2011
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LUTW bringing light to villages
in the mountains of Peru
2011

LUTW Overcoming challenging
geographical barriers

Morona Santiago, Ecuador
2011
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LUTW is instrumental in llluminating over One Million Lives in 54 + countries
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Finalist IET Innovation Awards, London, UK (24Nov2010)
Engineering Institute of Canada, K.Y. Lo Medal (1Mar2008)
Honorary Doctorate, Aberdeen University, Scotland (4July 2006)
Centennial Medal Award, Alberta Government (23Dec2005)

TIME Canada Heroes (20June2005)

Meritorious Service Medal (MSM), Canadian Government (30May2005)
YMCA Calgary Peace Medal Award (26Nov2004)

Alberta Science & Technology Award(150ct2004)

Reader’s Digest Canadian Hero of the Year Award (14June2004)
Alberta Emerald Award (9June2004)

Saatchi and Saatchi Award Laureate 2003
Tech Museum Award Laureate 2002
Rolex Award Laureate 2002
University of Calgary President’s Internationalization Achievement Award 2002

APEGGA Summit Award for Contributions to Society 2000
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(Co-Author: “The Fortune at the Bottom of the Pyramid “)

“Capitalism should address the needs of the Base of the
Pyramid, not just its elites, and the prime example of a win-win-
win solution is the LUTW solar powered SSL system.

This is a perfect example of leapfrogging to next-generation
technology and these LEDs can indeed ease the four-way

collision between Poverty, Population growth, Economic

expansion and Environmental limits.”



‘\ﬁer L =

stoLight

» Donation based Solar LED Lighting Projects are
limited by availability of funds (‘only’ 1 Million
served in 14 years through LUTW)

» Sustainable, For-Profit venture is the only realistic
alternative and it must be Scalable

Formation of Visionary Lighting and Energy India Pvt Ltd

VLE is a For — Profit Social Enterprise
Registered under ROC in Sep 2009 in S—

Hyd er ab ad Electricity (in Million)
585 400

Why India ?

India

Arﬁc‘
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VLE & BLAZE have Technically Collaborated since 2009
BLAZE is responsible for the design of the VLE product line

Inclusion of Advanced Technologies into Solar Lighting : Sensors,
Wireless controls, Security, Surveillance for Safety and Energy
Saving

Blaze Specializes in Security, Automation, CCTV Surveillance
(RBI, Eamcet and Engg), Green Homes, Audio and Video
Distribution, Apple Applications, RFID, GPS Tracking and vehicle
immobilizers etc.



Product
Inception

Mass
Manufacturing

1

Innovative Financing, PAYG Solar
and Rural Distribution Networks
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This slide is TOOOO busy!!!!

BLAZE Automation: VLE’s product range is developed and prototyped by BLAZE.

Amararaja Group: AR group (Gaint Corporate ) manufactures MNRE (Govt of India ) certified
Home Lighting Systems and is about to launch some of VLE’s products into their large Battery
distribution network in India ( 25,000 Dealers ).

ITC Group: ITC is currently distributing some of our products through their Choupal saagar
outlets on pilot basis. Upon successful implementation, VLE will get access to ITC's 6500 E-
Choupal’s spread in northern India.

Fraunhofer ISE, Germany: Research and Development partner for Drives and other Solar
products related to Pumping and water Purification. Jointly participated in Indo-German
Funding proposals with BLAZE.

. : Amararaja Electronics Limited(India), TIM Industries (Hong
Kong, China).

. : lIIT Hyderabad, BITS Pilani and others.
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$

Independent Solar Dealer - Chhattisgarl

Training sessions about VLE products
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Products Value Proposition

FLS1 - Solar Home Lighting System _ .

FLS (MNRE) — 4 System models Reliable and Mam?aynable systems
Freedom Lantern Advanced and EfflClent Electronics
Solar LED Street Lighting System Extremely rugged designs _
Domestic and Commercial Lighting Adopts Industry standard techniques

Solar Water Pumping

Sales and Marketing Models

Piggyback Retailing/Distribution
E-Marketing (B2B and B2C)
Distributor / Dealer network

Franchise Based Rent To Own model
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Slide is tooo detailed & Techie!!!

Maybe mention briefly our unique products:
Freedom Lantern and RTO-PAYG?

VLE’s Rent To Own (RTO) Pay-As-You-Go is unique and very simple
implementation. Only 1 USD overhead on the SHS actual costs.

VLE can Geotag its customer installations and can constantly monitor the health of
the systems.

SHS equipped with IR transceiver can take commands from VE’s Smart phone /
End customer’s mobile for reactivating / extending the usage for next month/s.

Easy to scale this up to all homes in a village and to any number of Villages.

VLE will get to know the health and operating hours of the SHS which can be used
for Carbon Credit calculation purposes in future.
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: Freedom Light System MNRE
Freedom Light System 1 (2 Lamp ) approved system (4 High Watt Lamps)

Freedom Lantern

Freedom Light System MNRE approved
system (DC fan and 2 Lamps)
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Range Available from 9 Watt to 150 Watt

Available in both Solar and AC operating
modes

A Combination of Solar and Wind for Street
Lighting is under evaluation
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Retrofit LED ; Ceiling Mount spot Lamps

{

Lamps (3-12W)

LED Down Lights for CFL T5 Tube replacement with LED
replacement ( 6,12 and 15 Watt)
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1.6 billion obtain light with kerosene, paying $38 billion/year

This is 20% of global lighting costs with < 0.1% of the resulting
lighting energy services that over-developed world receives

The poor spend $5-20/kWh for their energy services in
comparison to $0.15/kWh in developed countries

Kerosene lighting costs 5 — 30% of monthly income

4.0 Billion at BOP has Purchasing Power = $5 Trillion

50% of Purchasing Power in Developing World Resides in BOP
Saving & Earning => Solar-LED Lighting + Micro Enterprise

Positive Social Impact & Profitability are NOT Mutually Exclusive
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Rs 234 billion required to provide solar lanterns to 65 million rural
households in India
The amount is less than half of total implied subsidy on kerosene

consumption in the country.

Each Solar lantern saves:
40-60 liters of kerosene/year
Rs 100 Billion ($2B) burned each year in kerosene and wick lamps

76 million rural households in India have no access to electricity,
and 65 million use kerosene for lighting.

Remote Village Lighting:

« 80,000 remote villages are not grid connected

« 18,000 villages are very remote/tribal which don't stand a chance of grid
connectivity

Kerosene Cost per Household = [Rs 100B]/[65M] = Rs 1500/year ($30)
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(US $)

Afghanistan $240

Cambodia $100

Costa Rica $200

Ecuador $200

Ghana $120

Guatemala $100

India $30 (50% subsidy)
Kenya $100

\EIE $120

Nepal S70

Pakistan $140

South Africa $130

Tanzania $200

Repayment time for SSL in the DW is approximately ONE year!



Canada = 17,100 kWh / year
Global = 2,800 kWhlyear
India = 570 kWh/year
Life Expectancy Infant Mortality Adult Literacy Rate
(Years) (deaths/1,000 live births) (Percentage)
80 ) 99 %
69 32 88 %
65 53 76 %
61 73 65 %
55 100 50 %

Darkness to Light‘m

Kilowatt hours

(annual per capita)

16,000 kWh
2,000 KWh
1,000 kWh
500 kWh
200 kWh



Global usage of kerosene for lighting = 100 B liters/year
[Cost (approx) = $40 B]

Resulting CO2 produced from kerosene = 200+ M tonnes/year

Potential Carbon Credits from Kerosene CO2 = $4 B/year
(at $20/Tonne)

Cost of SSL for 200 M homes = $20 B (One time)
(at $100 per system)

Commodity Futures Trading Commission (CFTC) USA, predicts a
carbon futures market = $2 Trillion/year
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Proven

i (The Economics of these Benefits can be Quantified)
Children and Adults can study in the evenings
Poverty and lack of education go hand in hand

It is Affordable — especially with access to Microcredit

Increases disposable income almost immediately — from kerosene savings
Allows for Micro Enterprise activities in the evenings

Governments will save Billions in kerosene subsidies

Climate Change Friendly reduces CO2; Income from Carbon Credits
Improved sense of Well-being; Increased Productivity

Significant decrease in financial losses due to fires and ill health

Lower birth Rate

Better Health due to cleaner environment - live longer

Safer environment due to dramatic decrease in house fires
Older people less likely to fall and hurt themselves in the dark
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By the year 2015, the United Nations Member states have
pledged to:

. Eradicate extreme poverty and hunger.

. Achieve universal primary education.

. Promote gender equality and empower women.
. Reduce child mortality.

. Improve maternal health.

. Combat HIV/AIDS, malaria and other diseases.

. Ensure environmental sustainability.

. Develop a global partnership for development.

OO UL S~ WN -

Solid State Lighting applies to all 8 MDG’s
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Village Shop Lit by Kerosene Wick Lamp
Bihar, India 25 May 2011
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Village Shop Lit by 1.6Watt VLE Freedom Lamp
Bihar, India 25 May 2011
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HOPE is given because people throughout the developing world
are in a position to make a choice which will help to raise their

quality of life and assist them to escape the Poverty Trap.

For SSL in the DW :
“Trickle Up” may be more important than “Trickle Down”!
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 Funding — Investment

 Excellent Business Models

 Good People

 Freedom Lantern Mold and Manufacture
* Inventory Increased

« Distribution Channels Expanded
ol lolololy



Only Business Can End Poverty

The Developing World (Rural & Urban) has made it very clear —

they want good quality Solar-LED lighting and Mobile phone
charging, at an affordable price (they are willing to pay), since
LED lighting has numerous benefits in addition to bright light!

This is a wonderful win-win-win situation, with fair profits to be

made by all in the supply chain, and the market is ‘half’ of
humanity!

“Solar-LED lighting is arguably one of the most important Agents
of Change available to the DW in the past 50 years!”

(LUTW 2008)
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_/“THE EARTH PROVIDES ENOUGH
~ TOSATISFY EVERY MAN'S NEEDS,

'\ BUT NOT EVERY MAN’S GREED”
-\ MAHATMA GANDHI

VETUER(E



