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Need for Scaling Up Climate Action 

• The world is getting warmer at an increasing rate.  

• Shown next is a short video segment that illustrates:

• how this warming trend is correlating with rising 
atmospheric CO2 levels and 

• how these levels are rising at an increasing rate. 





Why are the CO2 rising?
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The rising CO2 levels Indicate that total 

overall energy demand appears to be 

increasing faster then renewable energy 

generation growth rate.



Solution
• In addition to expanding carbon emissions-free energy solutions as 

fast as possible, implement carbon-related technologies or (Carbon 
Tech) on a very large scale.

• Fortunately, there has been rapid progress in several 
complementary areas including carbon capture by a range of 
technology communities.

• Captured CO2 can be utilized for range of uses including
vertical farming as well as be sequestered in the ground.



Additional Uses for CO2
CO2 can be used for many other uses including: 

• Indoor farming including vertical farming

• Concrete building materials

• Carbonated beverages



CO2 Sequestration Options 

There are several sequestration options for the CO2 captured 
from power plants including injecting into:

• oil and gas fields.

• basaltic formations, which are often formed by volcanos.

• salt caverns 



Industrial Clusters with Carbon Capture and Storage Capabilities

Accelerating Development and Scale-up By Collaborating 
with Relevant Technology Communities
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Global Thermostat’s Direct Air 
Capture PLUS (DAC-PLUS) Solution

Example Companies in the Direct Air 
Capture (DAC) Community

TerraFixing’s Carbon Capture Solution for Cold, Dry Climates

ClimeWork’s DAC TechnologyCarbon Engineering’s Direct Air Capture Solution



Example Companies in the Carbon Tech, Renewable 
Energy and Energy Storage Communities

NetPower’s Allam Cycle: 100% 
CO2 Capture in Power Plant

Wind Farm by Vestas Wind Systems A/S

EnerVenue - Grid Energy Storage 
Technology - Nickel-Hydrogen



Simplified Outline of a Technology Community
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Integrating Technologies

• Rapid innovation in several complementary areas

• Now an opportunity to integrate complementary technologies to 
maximize climate impact in a sustainable and profitable way.

• As a result, we launched a new company call Integrated 
ClimateTech (iClimateTech).

• Example integrations shown on next two slides



1st Example Combined System that Delivers Reliable Power and Substantial Carbon Capture:
Combined Power Generation with Carbon Capture, Utilization and Storage (CPG+CCUS) Facility
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Biomass Power 
Plant with Carbon 

Capture

CO2 Utilized 
and/or Converted to 
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2nd Example: Generating Reliable Power and Renewable Low Carbon Fuel 
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There are many organizations Canada helping to accelerate Carbon Tech 
in Canada.  Many of the organizations are based in or have operation in 
Alberta.  Given below are some examples:
● Carbon Management Canada (CMC)
● Innovate Calgary
● Alberta Innovates
● Foresight Canada
● Transition Accelerator
● Canadian Resource Innovation Network (CRIN)
● Platform Calgary
● Petroleum Technology Alliance Canada (PTAC)
● Southern Alberta Institute of Technology (SAIT)
● Northern Alberta Institute of Technology (NAIT)

Organizations Accelerating Carbon Tech (Part 1)

https://cmcghg.com/about-us/
https://innovatecalgary.com/
https://albertainnovates.ca/
https://foresightcanada.com/
https://transitionaccelerator.ca/
https://cleanresourceinnovation.com/
https://www.platformcalgary.com/about/
https://www.ptac.org/mission-vision/
https://www.sait.ca/
https://www.nait.ca/nait/about


There are many more organizations outside of Alberta that are helping 
accelerate Carbon Tech in Canada. Given below is a list of some of them:

• Toronto Metropolitan University's Centre of Urban Energy

• University of Waterloo's Institute for Sustainable Energy (WISE)

• York University's Sustainable Energy Initiative (SEI)

• Pacific Institute for Climate Solutions (PICS)

• CanmetENERGY

• MaRS CleanTech

• Foresight Canada

Organizations Accelerating Carbon Tech (Part 2)

https://www.torontomu.ca/cue/
https://wise.uwaterloo.ca/
https://sei.info.yorku.ca/
https://pics.uvic.ca/about
https://www.nrcan.gc.ca/energy/offices-labs/canmet/ottawa-research-centre/5753
https://www.marsdd.com/our-sectors/cleantech/
https://foresightcanada.com/


Given below are organizations that provide information about 
developing Clean Tech including Carbon Tech businesses in Canada:

● MaRS Clean Tech List of Startups

● Companies supported by Foresight Canada

● TMU's Clean Energy Zone List of Startups

● Federal Gov’t Clean Tech Growth Hub:
Breakthrough Energy Solutions Canada Finalists

Range of Clean Tech including 
Carbon Tech Companies 

https://www.marsdd.com/our-sectors/cleantech/
https://foresightcac.com/companies/
https://www.torontomu.ca/cue/clean-energy-zone/startups/
https://www.ic.gc.ca/eic/site/099.nsf/eng/home
https://www.nrcan.gc.ca/science-and-data/funding-partnerships/funding-opportunities/funding-grants-incentives/energy-innovation-program/breakthrough-energy-solutions-canada-finalists/breakthrough-energy-solutions-canada


There is a growing number of billionaires investing Clean Tech.  Given below 
are some examples of these types of billionaires:

● Jeremy Grantham founded Grantham Foundation for the Protection of 
the Environment - List of favourite Investments.

● John Doerr founded Kleiner Perkins (Also gave $1.1 billion 
donation to Stanford University & wrote Speed & Scale.)

● Chris Sacca, Founder and Chairman of Lowercarbon Capital, who runs a 
$600 fund that accelerates climate-related ventures.

● Bill Gates who founded Breakthrough Energy Ventures 
has this Investment Portfolio.

Billionaires Investing in Clean Tech including 
Carbon Tech Companies 

https://en.wikipedia.org/wiki/Jeremy_Grantham
https://www.granthamfoundation.org/mission/
https://www.granthamfoundation.org/investing/
https://en.wikipedia.org/wiki/John_Doerr
https://www.kleinerperkins.com/
https://phys.org/news/2022-05-stanford-1b-climate-school-john.html
https://speedandscale.com/
https://www.linkedin.com/in/chrissacca/
https://lowercarboncapital.com/
https://en.wikipedia.org/wiki/Bill_Gates
https://breakthroughenergy.org/our-work/breakthrough-energy-ventures/bev-portfolio/


There are many sources of useful information about climate related 
technologies.  This includes dedicated climate solution platforms and 
video channels by YouTubers.   Given below are some examples:

● We Don’t Have Time - Online Broadcast Platform about Climate Solutions

● Just Have A Think - YouTube Channel by Dave Borlace

● Two Bit da Vinci - YouTube Channel by Ricky Roy

Online Channels about Climate Solutions

https://app.wedonthavetime.org/
https://www.youtube.com/c/JustHaveAThink
https://www.linkedin.com/in/david-borlace-39a87925/?originalSubdomain=uk
https://www.youtube.com/@TwoBitDaVinci
https://www.linkedin.com/in/rickyproy/


Carbon Capture, Utilization and Storage (CCUS) Clusters
To accelerate development a range of carbon capture technologies and 
enable a larger pool of carbon capture, utilization and storage (CCUS) 
experts to become knowledgeable about these types of technologies, 
demonstration projects utilizing these types of technologies could be 
implemented in major CCUS clusters such as:

• Alberta Carbon Trunk Line (ACTL) system

• Net Zero Teesside

• North Dakota CarbonSAFE project

To view a more comprehensive list of these type of clusters 
around the world, see: Global Status of CCS 2020 report 
by Global CCS Institute.

https://actl.ca/
https://www.netzeroteesside.co.uk/
https://undeerc.org/research/projects/ndcarbonsafe.html
https://www.globalccsinstitute.com/wp-content/uploads/2021/03/Global-Status-of-CCS-Report-English.pdf
https://www.globalccsinstitute.com/


Map of Industrial CCUS Clusters

Courtesy of the Global CCS Institute

https://www.globalccsinstitute.com/


Leveraging the Expertise of CCUS Specialists 
and Resources of CCUS Clusters

Many organizations around the world are working on CCUS issues including 
technology development.  For example, given below is list of three of them:
• Global Carbon Capture and Storage (CCS) Institute
• IEA Greenhouse Gas R&D Programme (IEAGHG) in the UK
• National Carbon Capture Center (created by DOE in 2009)

• As a result, there are many specialists who can be invited to help develop and 
evaluate demonstration projects located in CCUS clusters.
• Demonstration projects can combine industrial carbon capture technologies 

w/ direct air capture technologies and renewable energy farms.
• This approach could help accelerate development and scale-up 

of these technologies around the world.

https://www.globalccsinstitute.com/about/
https://ieaghg.org/
https://www.nationalcarboncapturecenter.com/


A Comprehensive Map About Canada’s 
Oil & Gas Innovation Ecosystem:

Canada's Oil & Gas Innovation Ecosystem Map (2022) by CRIN

https://cleanresourceinnovation.com/additional-resources
https://cleanresourceinnovation.com/


Funding to Accelerate Technology Development and Scale-up
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Global Scale-up of Integrated Systems

• If these types of integrated systems were implemented in thousands 
of locations around the world, the scale of the impact on reducing 
carbon emissions would be extremely large - likely in the range of 
billions of tonnes of CO2 per year.

• Green Bonds can provide money for many large Carbon Tech-related 
projects. For example, according to the ClimateBonds Initiative, over 
$500 billion in Green (Climate) Bonds were issued in 2021. This 
organization is now leading an initiative to increase this 
amount to $5 trillion in Green Bonds by 2025. 

https://www.climatebonds.net/
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.climatebonds.net%2F&data=05%7C01%7Cmbelenkie%40advantageog.com%7C2b33c32c0be5493c909e08da9d539fc1%7Cc342087cd3b6410fa7db385ccc83325d%7C0%7C0%7C637995281248380467%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=KSRwS3nFPjha2o9MAoZbLAUbVPcGdph%2B%2Fhiy0b8KGGQ%3D&reserved=0
https://can01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.climatebonds.net%2F2022%2F08%2Fclimate-bonds-connect-%25E2%2580%2594-mobilising-5trillion-climate-bonds-year-2025&data=05%7C01%7Cmbelenkie%40advantageog.com%7C2b33c32c0be5493c909e08da9d539fc1%7Cc342087cd3b6410fa7db385ccc83325d%7C0%7C0%7C637995281248380467%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=diEyZKkt7Sv6RDCgz8ndbAtIVSxQkbrvqkv8I7TYQZI%3D&reserved=0


Simplified Flow Chart of Project Financing
Financing of 

an Integrated 
Climate Tech 

System 
Project 

Equity investment 
by owners and 

investors

Bank loans from 
Financial Institutions

Green Bond issued to enable re-payment of bank loans and return 
of some of the investment by project owners and/or investors 

After Project is Fully Operational

Construction and Commissioning Phase

Purchasing of Green Bonds

Green Bonds purchased by firms such the ones that have joined the Glasgow Financial Alliance 
for Net Zero, which have a combined total of over 130 trillion US dollars under management. 



Many New Business Opportunities Created 

• The combination of advancing technologies, declining costs of these 
technologies, locations to cost effectively store carbon dioxide, and 
increased availability of funding is creating many new profitable business 
opportunities for individuals and companies.  

• We encourage you to learn about these opportunities and explore how 
you or your company can benefit from them.

• Once you decide on the best opportunity, we encourage you or your 
company to develop it, generate substantial profits and help
create a sustainable world.



New 
Carbon-Tech
Businesses 
Launched

Leading Business 
Accelerators
•Alberta Innovates
•Calgary Innovates
•Clean Resource 

Innovation Network 
(CRIN) 

•Foresight Canada
•Transition Accelerator 

Seed Funding, 
Demonstration and 
Commericalization
•Private Investors
•Alberta Innovates
•Natural Sciences and 

Engineering Research 
Council of Canada (NSERC)

•NRCan
•Alberta Carbon Conversion 

Technology Centre
•Canada's Oil Sands Innovation 

Alliance (COSIA)

Collaboration & 
Combining 
Technologies to 
Maximize Impact
•Collaborating with 

companies in and 
outside of Alberta to 
integrate 
complementary 
technologies and 
implement them as fast 
as possible.

•eg. Combine biomass 
powerplant with 
renewable energy farms 
and energy storage

Financing to Fund 
Substantial 
Implementation
•Government incentive 

funding
•Debt financing 
•Private sector Investors
•Implement projects 

across Canada
•Finance service 

provider issues Green 
Bond after project 
operationalNew

Carbon-
Tech 
Related 
Ideas

.eg: Research Centres such as the Canadian Centre for Clean Carbon and 
Mineral Processing Technologies (CMPT) at the University of Alberta

Carbon-
Tech 
Related 
Research
Centers

How Canada’s CarbonTech Ecosystem Can 
Help Accelerate Canada's Transition to NetZero

Leveraging Canada’s Carbon Tech Ecosystem, Climate Finance and Integrating Technologies to Accelerate Action



Conclusions
• Due to steadily rising atmospheric CO2 levels, there is a need for exponential increase 

in global carbon emissions mitigation measures.
• There are a wide range of Carbon Tech available today including technologies that 

capture carbon from industrial processes and the outside air.
• The CO2 captured can be utilized for range of uses including vertical farming as well as 

be sequestered in the ground.
• An opportunity have emerged to integrate complementary technologies to maximize 

climate impact in a sustainable and profitable way.
• For example, power plants with carbon capture can be combined with renewable 

energy farms to produce reliable power grid and generate negative carbon emissions.
• This type solution can be financed on a globe scale with Green Bonds, which have 

been issued at a rate of 500 billion dollars per year in 2021 and are
growing rapidly.  
• Canada’s existing CarbonTech Ecosystem Can Help Accelerate Canada’s 

Transition to NetZero.



Recommendations
• Become familiar with the Carbon Tech ecosystem that has emerged in Canada including 

the business accelerators and the wide range of funding options to finance projects.

• Review available information about promising clean technologies including Carbon Tech 
that interest you and discuss these technologies with your colleagues.

• Research funding options to finance the scale-up of technologies that you are interested 
in.

• Explore your best options how to benefit these technologies.  This could include the 
following:
• Apply to work for companies that have very promising technology or technologies.

• Form a new venture colleagues to integrate selected technologies to maximize climate impact in a 
sustainable and profitable way.

• Join an existing venture that is focused on integrating selected technologies to 
maximize climate impact in a sustainable and profitable way.



Thank you

32

www.thinkrenewables.com
Toronto, ON, Canada
Waynesboro, PA, USA

www.climatesan.org
Toronto, ON, Canada

A Project of Think 
Renewables Group

For more info, see: 
ClimateSAN.org/tmci

www.iClimateTech.com
Toronto, ON, Canada
A member of Think 
Renewables Group

http://www.thinkrenewables.com/
http://www.climatesan.org/
http://www.climatesan.org/fca
http://www.iclimatetech.com/

