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Key Themes

Energy and Climate 

Energy Ecosystem

Affordable Energy for 
All (AE4A)

Intergenerational 
Burdens

Technology Pathways 
for Resilience

Dispersed Power
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World at Night
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Homework Under Streetlight

85/15

Global Energy Challenge  

All new growth to be met by non-carbon sources
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Global population divided into income groups:

Shifting the development profile 
to a “low poverty” world means 
energy needs double by 2050

Shifting the development profile 
further to a “developed” world 
means energy needs triple by 2050
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Population rise to 9 billion  + by 2050, 
mainly in poorest and developing 
countries.
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Source: WBCSD 2007

Is there an acceptable limit for CO2
emissions?

Scenario A1B emissions range
Scenario B2 emissions range
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IPCC : The Most Recent View

Source: IPCC Synthesis Report (2014)

Source: IPCC Synthesis Report (2014)

Emission Profile: Risk Profiles
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Poor Results So Far:
Fossil fuels continue dominance

IPCC 1989
Rio 1992
Copenhagen 
2009
Warsaw 2013
UNFCC –
Relevant?

85=85

Annual Emissions Decade by Decade: 
, 

Source: IPCC Synthesis Report (2014)
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Emissions are on the rise

Source: IPCC Synthesis Report (2014)

Global Energy Transition Needed – But How?

UNFCC?
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Balance – is necessary but difficult to achieve 
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Road Map for A Low Carbon Energy Future :
WGSI.org

Source: Nathwani, et.al WGSI (2012) 

Innovation 

Baseload
Renewables

Nuclear and gas 
integration

Geothermal

Smart 
urbanization
Enhanced smart 
electricity grids

Electrified transport

Off-grid
Micro-grids

Solar, wind, 
hydro…where they 
make sense

Low-carbon electricity ecosystem:
WGSI.org Energy Storage for Future Grid
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Affordable energy for humanity

Billions with no access:
Electricity or modern fuels  

Source:  GEA 2012, data from IEA 2002, 2007, Ravvllion et al 2007
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104
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103

Annual 
$GDP/capita

Annual 
kWh/capita

BASIC QUALITY OF LIFE
Life Expectancy: 60 yrs.

SURVIVAL
Life Expectancy: 45 yrs.

Enhanced Well Being
Life Expectancy: 80 yrs.

IMPROVED LIFE QUALITY
Life Expectancy: 65+ yrs.

Energy’s Link to Life Quality
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Powerlines But No Power

Off-Grid Electricity Access

Organic Photovoltaics (OPV) as an illustrative example
 PV technologies in development form an ecosystem from silicon-based 

photovoltaics to thin films and emerging next-generation nanotechnology 
concepts

 They in turn are a part of a larger system with the potential to be 
integrated within smart micro-grids, along other local renewable resources
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Low Cost Innovations: 
Critical Pathways for Human Development Goals

Flexible, Portable, Light-weight and Resilient.
Attractive Price.

Low Willingness To Pay: High kWh
High Willingness to Pay: Low kWhValue: Quantity:  Price 
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Effective cost for lighting 
service

Source: Modi, 2010, also see GEA 2012,  World Bank 2008

Solar Suitcase

Source:  We  Care Solar (2012)
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Enhanced Solar Suitcase

Solar Suitcase for 
Medical Use

Provision of Critical 
Lighting Needs

Reducing Maternal 
Mortality

Source:  We  Care Solar (2012)

Technological solutions for diversity of needs: 
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Human Development Imperative:
Sacrifice of human time for energy                

Source: GEA 2012, UNDP 
2007, World Bank, 2010

Cost of energy services: human time vs fuel vs capital  

Source: GEA 2012,  Chapter 1
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Energy Access Ladder

Source: Acumen Fund, 2012

Off-Grid Electricity Access:
Smart micro-grids create a consumer surplus

Source: MicroGrids for Rural Development, Daniel 
Schnitzer, Jay Apt et al, 2014

Source:  Nathwani et al 2014
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Energy Ladder for human development

Technological Innovations : 
Scale and Market Segments 
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Can Market Models Deliver?

Source: Bardouille and Muench, 2014                                      

Smart Grids
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39

Smart Energy Networks

40



03.12.2014

21

Radical action needed

“Massive diffusion of new technologies for meeting thermal 
energy, motive power and electricity needs is required to meet 
the grand challenge of improving energy access….This requires 
innovation on both technological and institutional  levels.  
Providing  universal access to electricity is not just a moral 
imperative. ..it delivers substantial social, health and 
environmental benefits.” GEA, Chapter 19, pp- 1401-1457

Gastwissenschaftler Bereich 3 ‘Maschinenbau und Elektrotechnik’42

Next Generation Energy Solutions

Smart Grids 
and Energy 
Networks

Advanced 
Materials 

and 
Informatics

Energy 
System 

Integration

University of Waterloo 
and KIT Collaboration

42
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The spirit of ‘why not?’
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About

Jatin Nathwani, PhD, P.Eng
Executive Director, WISE

Professor and Ontario Research Chair in Public 
Policy for Sustainable Energy
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http://www.psdgraphics.com/; 
http://uwaterloo.ca

PORTAL TO THE WORLD
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Collaborate
At WISE, we believe the biggest breakthroughs come from
uniting leading researchers from dozens of disciplines.

Reach out
Change requires many partners. We’re working with industry,
government and the non‐profit sector to create sustainable energy solutions.

Influence
Our research shapes public attitudes, informs energy policies
and improves quality of life at home and around the globe.

Our vision is simple: clean energy, accessible and affordable for all.

46

VISION AND MISSION

Our mission is to conduct original research and develop 
innovative solutions and policies to help transform the 

energy system for long‐term sustainability
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TRANSFORMING OUR ENERGY

FUTURE
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CULTURE OF INNOVATION

Empowering our 
innovators to freely 
develop their ideas ‐

and reap the 
rewards

» WatCo ready to 
assist

World’s Largest Co‐op 
Education Program

» 16,000 students earned 
$187M in 2011/12

Canada’s #1 Innovative 
University where 

entrepreneurism thrives 
inside/outside the 

classroom

WATERLOO
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PARTNERS
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Land Use

Wealth 
Creation
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Paths to a  

Sustainable Life Quality
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Natural 
Gas + 
Hydrogen

Bioenergy/Hydro/Tidal Coal

Nuclear
Oil

Smart Grid 

Energy Networks

Wealth 
Creation

Land Use

Wind

Forests

Smart 
Urbanization

n

Innovation

Power 
Generation

& 
Transmission

Employment Sustainable
Mobility

Climate & GHGs Air Quality

Security

Food

Buildings

Solar

GDP



03.12.2014

27

Gastwissenschaftler Bereich 3 ‘Maschinenbau und Elektrotechnik’53

Contact Info

Jatin Nathwani, PhD, P.Eng

Executive Director, WISE
Professor and Ontario Research Chair in Public Policy for 
Sustainable Energy
University of Waterloo, Waterloo, Canada
Visiting Professor KIT
nathwani@uwaterloo.ca
Jatin.nathwani@kit.edu
Tel:T: +49 (0) 721 608 25598
Mobile: +49 (0) 173 719 4511


