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 Global Context

 Project Vision and Rationale

 Strategy and Plan
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Mission to Develop Affordable Solar Energy:
A Signature Canada India Collaboration Project
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World at  Night
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What does it mean?

Energy’s link to human 

development:

Productivity

National Income

Health

Education

Social Development
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What does it mean?
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Electricity, Life Quality, Human Development

104

102

103

Annual 

$GDP/Capita

Annual 

kWh/capita

BASIC QUALITY OF LIFE
Life Expectancy: 60 yrs

SURVIVAL
Life Expectancy: 40 yrs

GLOBAL COLLABORATION
Life Expectancy: 80 yrs

IMPROVED LIFE QUALITY
Life Expectancy: 60 yrs
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The global challenge: how to de-carbonize
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Project Vision and Concept

 Low-cost renewable energy critical

 Solar energy is part of the answer.   

 New technologies will make solar energy 

more affordable.

 Project aims to bring nano-based  

technologies out of the lab, to make a 

difference in the world.  

8



W
a

te
rl

o
o

 In
st

it
u

te
 f

o
r 

Su
st

a
in

a
b

le
 E

n
er

g
y

9

Project mission is a formidable 
challenge

 Below grid parity to affordable

solar for the masses 

 Nano-based > 50% efficiency

 Obviate expensive grid 

infrastructure
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Strategy and Plan

 Phase 1: Fundamental research to establish "Proof 

of Principle”

 Phase 2: Prototyping and Scaling up

 Phase 3: Manufacturing and Commercialization
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Newer technology generations lead to rapid 
cost reduction 
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(source: Schott Solar)
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Future Pathways for Very High Efficiency PV 
Devices
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Thermophotovoltaics

Thermophotonics

Hot Carrier solar cells

Multiple exciton generation

Intermediate band

Multiple junction devices

Photon conversionS
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40% 60% 80%• Theoretical predictions 

of device performance 

remain scientifically 

unchallenged

• Breakthrough research 

in materials and device 

technology is necessary 

for practical realization of 

high performance PV 

devices
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R&D Concept and Plan
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Device 
Concepts

Material 
Concepts

High Efficiency 
Design

Material 
synthesis

Material 
technology

Material 
characterization

Technology 
design

Prototyping
Device 
testing

Scale-up Manufacturability PV Industry

Hybrid
concepts

Manufacturability 
and  Safety

Materials 
Industry
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Partnership structure under 
development

 Academic

 Industry

 Government
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For follow up and contact information:

Jatin Nathwani, PhD, P.Eng.

Professor and Ontario Research Chair in Public 

Policy for Sustainable Energy Management

Faculty of Engineering and Faculty of Environment

200 University Avenue West

Waterloo, ON, Canada N2L 3G1

519 888 4567 ext 38252

nathwani@uwaterloo.ca

cell: 416 735 6262

Waterloo Institute for Sustainable Energy

519 888 4618

www.wise.uwaterloo.ca


