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| me— A Starting Thoughts

Alt 1s not the strongest of the species that
survives, nor the most intelligent that
survives. It Is the one that is the most

adaptabl e o cha

~ Charles Darwin
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Overview

0 CleanTech 0 a term used to describe
knowledge-based products or services that
iImprove operational performance, productivity,
or efficiency while reducing costs, inputs,
energy consumption, waste, or pollution

o Its origin is the increased consumer,
regulatory and industry interest In clean
forms of energy generationd specifically,
perhaps, the rise in awareness of global
warming and the impact on the natural
environment from the burning of fossil fuels
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Overview

0 Inconstruction, the term is used to
refer to innovative technologies that
reduce overall energy consumption and
Improve the user environment

o CleanTech is an integral part of a green
building design, primarily focused on the
energy aspects
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A Practit

oner o

We are a small local group of companies focused on:

Mechanical Construction of
Renewable & Conventional Energy
Systems

Heating
Ventilation
Air Conditioning
Refrigeration
Controls
Electrical
Plumbing
Renewable Energy
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Consulting, Research, Project
Management and Innovative Project
Development of Renewable Energy

Applications

GeoExchange® (Geothermal/Earth Energy)
Ocean Thermal for Cooling
Active and Passive Solar Thermal
Solar Photovoltaic (PV)
Energy -efficient Lighting
Cogeneration (Combined Heat and Power)
Heat Recovery
On-site Wind Turbines
Hybrid Technologies
Rain Water Collection
Grey Water Recycling
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D'NEILL O'NEILL
PROCINSKY ARCHITECTS

F¥ Habitat for Humanity’

‘On the Border” Lioydminster Society

SustainableWerks

Quality Jobs. Affordable Housing. Healthy Environment.
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BUSINESS DEVELOPMENT NETWORK
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A Practitioner 0:¢

We work with building
owners (residential
and commercial),

architects, engineers,

builders, non-for-
profit groups and
social initiatives,
among many, in
bringing viable
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Changing World of Sustainability,
Accountability, Pressure and Expectations

Al bertadés worl d of commerce s evol Vving

0 Sustainable/environmentally sound business and building practices
0 Emerging carbon trading market (Alberta was the first jurisdiction in North

America to require industries to reduce their greenhouse gas emissions)
o US environmental policies
o Canadads role I n the global mar ket pl a
0 Changing economic dynamics _
o The need for industry innovation erformance
0 Global and local competitive advantage
0 The legacy left behind for future generations
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Changing World of Sustainability,
Accountability, Pressure and Expectations

#2—Transportation #3—Industry

Impacts of Buildings on Resources

39%

CO; emissions*

40%

primary energy use*

13.6%

potable water
consumption®*

72%

electricity
consumption*
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Changing World of Sustainability,
Accountability, Pressure and Expectations

The notion of sustainable business and
building practices makes Just good business
sense from the competitive front alone!
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Changing World of Sustainability,
Accountability, Pressure and Expectations

Sustainable Buildings Are

More Comfortable
More Durable
More Energy-efficient
More Environmentally Responsible

Reducing Our Carbon Footprint

Leaving a Sustainable Legacy

Many businesses have discovered that applying sustainable practices has yet another benefit: the ability to
differentiate themselves in the market by demonstrating environmental leadership and increased corporate
social responsibility. Studies have shown that the general public responds positively to businesses that
implement energy-conscious technologies, even among audiences that have little understanding of how those
technologies actually work.
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Changing World of Sustainability,
Accountability, Pressure and Expectations

Perceived Business Benefits to Sustainable Construction (Average)

“Lead the transformation of the built
environment to create buildings and communities
that are environmentally responsible, profitable,
and healthy places to live, work and play, through
the engagement and enablement of industry and

3.5%* Occupancy Ratio Increases government and the support of related

organizations to accelerate sustainable building

3%** Rent Ratio Increases and development in Canada. ”***

6.6%* Return on Investment Improves

Beyond the perceived business benefits, green buildings typically have better indoor air quality and lighting,
and since people spend, on average, 90% or more of their time indoors, this translates to increased worker
productivity and overall higher working environment satisfaction.
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Changing World of Sustainability,
Accountability, Pressure and Expectations

Image courtesy of Google., Inc.
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Prevalent CleanTech Applications in
Alberta

The answer is simple:

|l ni ti al capital cost for the technol o
But wait, there is more:

o Favourable equipment paybacks that clients expect are not there (at least as measured by
common economic models), as compared with the conventional technologies

Usually a knowledge gap or technology misunderstanding quite common
Sometimes a lack of available technological options altogether absent
Industry lack proper training and quality assurance standards, including proper inspections

Lack of understanding of technological applications at the municipal and provincial level (try
installing a grey water recycling system in your commercial building and see what happens
when you apply for a building permit)

o Professionals (engineers and architects) not promoting the technology at the design stage
(often due to own ignorance and/or ability to learn and innovate)

o Stale mental attitude of conventional thinking
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Prevalent CleanTech Applications in
Alberta

o Energy-efficiency:
o Lighting
0  Plug-in Loads
0 Heating/Cooling Systems
0  Building Envelope

o On-site Electricity Generation:
0  Solar Photovoltaic (PV)
o Wind
o0 Cogeneration (Combined Heat and Power)
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Prevalent CleanTech Applications in
Alberta

o On-site Heating and/or Cooling:
0 GeoExchange® (Geothermal/Earth

Energy)
o0 Active and Passive Solar Thermal

0 Heat Recovery
0 Hybrid Technologies

o On-site Water Reuse:

0 Rain Water Collection
o Grey Water Recycling (not yet permitted
by Alberta Environment 1 lots of projects
trying though)
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Prevalent CleanTech Applications in

Alberta

On-site energy generation (primarily from renewables) is becoming a very widely sought-

after market for numerous reasons:

Higher efficiency (no losses due to transmission)
Energy price stability
Predictability
Energy security
Low or non-existent carbon footprint
Perception of control

But yet the hurdles discussed before are surmounting

What is required from the CleanTech industry right now?
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Opportunities and Challenges

Innovation in technology (increase in efficiency, decrease in product costs)

Mass-commercialized products readily available (manufacturing warranty support, reliable

distributor and dealer networks, technical support, etc.)
Industry training and availability of skilled labour
Professional competence in emerging technological designs
Financing models adoptable to new technologies and lifecycles
Ease of product integration
Favorable municipal and provincial legislation
Less red tape in construction regulation

Consumer awareness
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Opportunities and Challenges

nanosolar

Business Case Example:

o Current solar PV product costs are ~$8/watt in Alberta (not
including design and install)

o California-based pioneer in thin-film PV

o Banking on commercializing in the electricity-generating $3B
market

o Utilizes light-conducting ink rather than expensive silicone-based
wafers

100x thinner and much faster to manufacture

Solar foil efficiencies as high as 16.4% (NREL)

First-generation production is capable of delivering 11% panels
Attempting to bring the price down to under $1/watt

Can be installed virtually on any surface with sun exposure

Radical change in the way we design, build and perceive power
generation
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Opportunities and Challenges

Progress thus Far:

o Commercially available Nanosolar Utility Panel™ 1 utility-scale panel application
o Currently working on residential application of technology
0 Manufacturing capacity booked up for the next 3 years

For more information visit: www.nanosolar.com
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http://www.nanosolar.com/

Opportunities and Challenges

|l s There a Pl ace for CleanTech i1 n Al be

Tremendously so.

But not without substantial changes in other areas of the industry first I not

just in technological innovation.
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Opportunities and Challenges

Thank you for your time!

Questions & Comments Welcome
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Opportunities and Challenges

For sources of photographs and articles featured in this presentation, contact us.
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