
 
Felder & Gouveia (2018) 
Environmental Impact and Co-Benefits Scan – Executive Summary 
Alberta’s Pureplay Cleantech Sector 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Executive Summary 

Environmental Impact and 
Co-Benefits Scan 
Alberta’s Pureplay Cleantech Sector 

Felder & Gouveia 2018  
  



 
Felder & Gouveia (2018) 
Environmental Impact and Co-Benefits Scan – Executive Summary 
Alberta’s Pureplay Cleantech Sector 

 

 

 

Preface 
 
Innovation is integral to developing solutions that Alberta, Canada and the world need to achieve success in a 
lower carbon future. Clean technology development and commercialization is essential to reaching the 
environmental and economic goals set out in Alberta’s Climate Leadership Plan and Climate Change Innovation 
and Technology Framework. The Environmental Impact and Co-Benefits Scan: Alberta’s Pureplay Cleantech Sector 
is one tool for helping identify and better understand Alberta’s clean technology opportunities. 
 
Alberta Innovates and Emissions Reduction Alberta (ERA) work together to support the transition towards a more 
carbon competitive economy for Alberta. Our province’s small and medium-sized enterprises (SMEs) play a critical 
role in this transition by providing local and foreign markets with innovative made-in-Alberta solutions. Some of 
Alberta’s SMEs are part of the pureplay clean technology sector, with environmental benefits as a key part of 
their core value proposition.  
 
The Environmental Impact and Co-Benefits Scan provides us with a window into Alberta’s pureplay cleantech 
sector. By focusing on our province’s pureplay SMEs, we gain a greater understanding of our regional clean 
technology strengths, how the development of these clean technologies is progressing, and the potential 
environmental and economic benefits and opportunities of this sector.  
 
This study helps us track our progress and evaluate the impact of clean technology investments and target areas 
where we see growth potential in the future, while also identifying the continued presence of barriers. The study 
provides a foundation that can help organizations like Alberta Innovates and ERA better support cleantech 
companies and propel our province towards a prosperous and lower carbon future. Thank you to MaRS Discovery 
District, report author Melissa Felder and analyst Kie Gouveia for this valuable work. 

 
 
 
 

Elizabeth Shirt, Executive Director    Kathryn Graham, Executive Director 
Policy & Strategy, Emissions Reduction Alberta    Performance Management & Evaluation 
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Executive Summary 
 
In March 2018, MaRS Discovery District (“MaRS”) and partners delivered a National Clean Technology Data 
Strategy on behalf of Natural Resources Canada. This Strategy outlined a clean technology survey framework that 
could be applied across Canada and result in a greater awareness of the strength of and barriers facing this 
sector, as directly informed by industry. 

 

To build further on this process and objective, MaRS has been exploring leveraging the data collected in the survey 
to develop environmental benefit studies of regional clean technology, or ‘cleantech’.1 Emissions Reduction Alberta 
and Alberta Innovates have supported the first phase of this process for the Province of Alberta, the Emissions 
Reduction and Co-Benefits Impact Scan provided herein. The work and report focus expressly on Alberta’s pureplay 
clean technology sector to be consistent with the survey target audience and prior studies conducted by MaRS. 

 

Method 
Over August to November 2018, the following activities were undertaken: 

1. Collection of survey results, delivered as part of the national survey project;  
2. Data cleansing and analysis, with a focus on technology description and environmental impact; 
3. Line by line review of responses to determine company value proposition and the potential for estimation 

of emissions reduction and other environmental impacts. Socio-economic parameters were also 
identified and further analyzed;  

4. Undertaking of semi-structured interview process with 21 respondents that had provided explicit consent 
to be contacted; and, 

                                                
1 These proposed studies involve three phases: (1) generating an environmental impact scan based on survey data; (2) further developing 
the commercialization potential and scaled impact of top potential companies identified in (1); and (3) integrating the outcomes of (1) and 
(2) to identify related deployment opportunities for the regional sector (beachhead markets). 

Clean technology (cleantech): Novel services, processes, products and activities that improve economic 
performance and reduce environmental footprint relative to the baseline. 

Pureplay: Based in Alberta, show technology or business model innovation, and indicate an environmental 
benefit as a core part of their value proposition. This excludes: 
• Value-added resellers, integrators, distributors or resellers of products manufactured by others  
• Firms that manufacture, service, implement, integrate, or consult solely in respect of technologies or 

systems developed by other firms  
• Research arms of major Alberta-based energy companies  
• Alberta-based research and development operations of national or internationally headquartered 

companies  
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5. Delivery of a webinar, interim report and in-person presentation to discuss and vet 
development of approach and results with key Alberta stakeholders. 
 

The above was also accompanied by ongoing secondary research to vet company data and solicit further 
information.  
 

Analysis Framing 
In working with the wealth of data and variety of information received, it became apparent that overarching 
framing was necessary to organize and enable evaluation of results. The following two frames were explored and 
applied in the study: 
 

1. A new Environmental Benefit Categorization (“EBC”) framework was developed based on detailed review 
and consideration of environmental impact identified by respondents. This allowed for a targeted 
grouping of companies based on their primary environmental value, structured as follows: 

 
Table ES.1 Environmental Benefit Categorization (EBC) Framework 
 

Category Definition Examples 
Direct Emissions Reduction Companies with potential direct impact on 

emissions, either through their product, 
facility or process 

Hydrocarbon alternatives, 
efficiency gains 

Environmental Co-Benefits Companies that exhibit beneficial impacts in 
other critical areas, in addition to or outside of 
emissions reduction 

Waste reduction, water 
treatment, toxics removal 

Benefit Facilitators Companies that are emission or 
environmental benefit enablers in some form 

Monitoring, remote sensing, 
mapping, analytics  

 
2. Information collected from the survey was grouped and further characterized by the Technology 

Readiness Level (“TRL”) reported by the company. TRL is a categorization level assigned depending on 
where a technology may fall on its research, deployment and commercialization trajectory (see Figure), 
and offers a useful method to situate technologies along the commercialization spectrum.  

 

 
Technology Readiness Level Concept2  

 
  

                                                
2 Based on original TRL concept developed by S. Sadin (1974) and further refined at NASA  
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Results: Alberta Pureplay 
The survey remained open for 53 days and the total respondent pool was n = 77 after accounting for data 
cleansing and definition constraints. 
 
The final survey results comprised unique company responses to 69 questions examining company status, 
founder information, funding and revenue, employment, products and technology, outlook, environmental 
benefit and policy and programs.  
 
The following provides primary highlights relating to the three environmental benefit categories. Additional 
analyses with a focus on socio-economic findings was conducted and is presented as a standalone piece in the 
final section of the report. 
 

1. Direct Emissions Reduction 
Companies 34 

(50%) 
 

Companies with direct emissions impact range from processes to exact greater 
efficiencies in the oil and gas sector, repurpose waste resources into energy or 
refined products, to capturing energy or heat otherwise lost to the economy. Other 
technologies focus on the capture and processing of waste carbon dioxide, disruptive 
water treatment processes and renewable energy solutions that explore both new 
technologies and seek to optimize existing processes. 

Funds raised $36.5M 
Median funding $505K 
No. Employed 288 

 
Technology Readiness Level  
The following heat map shows the span of commercialization activity by self-reported primary product or service. The visual 
shows at a glance where technologies having direct emission reduction potential are most concentrated (i.e. low carbon 
electricity generation) and where they are not (i.e. transportation).3 
 

 
 
  

                                                
3 Note that the n in the TRL heat maps does not always correspond to the total n of the category. The n values used throughout this report 
always reflect the total number of respondents that answered that particular survey question. 

Primary	Product	/	Service	Category Primary	Product	/	Service

TRL	Range

TRL	1-3 TRL	4 TRL	5-6 TRL	7 TRL	8 TRL	9 Total

Energy	Alternatives	&	Energy	Efficiency Low	carbon	electricity	generation	and	fuel	switching

Energy	efficiency	technologies

Smart	grid	and	energy	storage

Waste	Management Waste	management	&	Resource	recovery

Oil	&	Gas Cleaner	oil,	gas	&	mining

Carbon	Capture Carbon	Capture

Bioenergy Bioenergy	and	biomaterial	production

Industry/Manufacturing Industrial	Innovation,		Green	Chemistry	&	New	Materials

Transportation Transportation	technologies

Water	&	Wastewater Water	management	and	efficiency	services

Grand	Total

1

4

11

1

1

4

2

42

1

1

5311

4121

3111

11

11

11

11

321158521

Primary	Product	and	Service	by	TRL	Level

Q:	Please	select	your	venture's	primary	environmental	and	clean	technology	product	and/or	service.
Q:	Which	of	the	following	best	represents	the	stage	of	your	company's	main	cleantech	product	or	service	offering?
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Measuring Impact Companies with emissions reductions potential are varied and confound easily comparable or 

relatable emissions estimates. The range in technologies, applications and target sectors affects 
estimates considerably. Estimates also vary in scale and applied timeframe (e.g. a point source 
finding from a test facility/lab result versus sector-wide application), as well as method (e.g. 
operational emissions versus full lifecycle). There is also variation in whether companies account for 
their own footprint to develop ‘net’ emissions estimates.  
 
Overall the quality and understanding of impact estimation is strongest when companies have been 
able to dedicate time and capacity to understanding of this area, and especially when sector funding 
or targets have been most clearly tied to impact evaluation (i.e. as in oil & gas). Without a clear 
architecture to guide how estimates are generated, at what scale and over what time frame (i.e. test 
unit to test unit, sector to sector, lifecycle to lifecycle), emissions estimates will need to be 
considered on a unique as opposed to a relative basis. 

Addressing 
Barriers 

Respondents indicated critique of the lack of technical familiarity or access to subject matter 
specialists in some levels of government (federal) and the inadmissibility of supporting data with 
certain funding applications. There was also critique of the cost for preliminary market assessment 
($30K) required as a prerequisite for some funding options, as well as the time required for 
applications given limited applicant capacity or resourcing.  
 
As in other groupings, respondents suggested there is a gap in funding at the TRL 3 to TRL 5 levels 
and overall a bias against small enterprise in that much provincial funding is tied to partnering with 
existing large-scale operators. The lack of material Canadian risk capital and revenue certainty 
continues to be cited as a barrier across companies. Overall there was felt to be a lack of appreciation 
of clean technologies in place or under development by small companies and innovators. 

Alberta’s 
Strengths 

Respondents indicated Alberta’s strengths include excellent access to skills that could be repurposed 
to other industries (e.g. drillers, machinists), strong availability of technically proficient talent, existing 
universities and research institutions, under-utilized manufacturing and labour resources, and good 
innovation funding programs. There was specific comment about needing a framework for energy 
efficiency in construction and other sectors as progress continues to be compromised by inexpensive 
commodity pricing (i.e. hydrocarbons). 
 
Respondents identified that cleantech companies are a key part of diversification and optimization of 
energy sources and reducing emissions, and suggested that this contribution is critical to reducing 
the environmental footprint and costs of Alberta’s primary resource industries. 

 

2. Environmental Co-Benefits 
 

Companies  
 

15 
(22%) 

 
 

Co-benefit technologies include options for water and wastewater treatment, and 
soil and brownfield remediation for contaminated sites and fine tailings recovery. 
Other opportunities centre on the agricultural and organic resource area, including 
the repurposing of pre-consumer food waste into animal feed, biochar nutrient 
cycling, hemp fibre products for soil stabilization and automotive product Funds raised $18M 
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Median funding $750K applications, and the use of renewable resource byproducts in transportation 
applications. New areas of opportunity include processes to recover petrolithium in 
oil sands brine and the creation of low toxicity quantum dots for use in nanotech 
applications. 

No. Employed 181 

 
Technology Readiness Level  
The following heat map shows the span of commercialization activity by self-reported primary product or service. This area 
has sparser representation due to the more limited number of companies in this category. 
 

 
 
 

Measuring Impact Non-CO2e impact (i.e. co-benefit) was the rationale for this initial grouping of companies. 
Qualitative feedback from respondents reflected that this has affected gaining the attention of 
funders and supporters in Alberta. Despite the value associated with these technologies, the variety 
in the types of benefits generated (e.g. litres of fresh water saved, amount of soil remediated, etc.) 
makes it difficult to systematically describe, evaluate or compare companies in the same way as 
those with renewable or energy efficiency technologies, where metrics can be measured on a kWh 
basis and more easily translated directly to CO2e.  

Addressing Barriers Market uptake is compromised by the Canadian context, attitude and regulatory framework 
relating to valuing natural resources like water, in that low pricing and lack of regulation has in 
some cases meant that technologies have focused on more attractive markets like the U.S.4 This 
context also compromises the ability of such companies to gain the attention of major industrial 
clients in terms of clearly making the business or regulatory case for environmental liability 
elimination. 
 
As is common to this area overall, companies indicated that early stage technology development is 
challenging to fund as investors are primarily interested in later stage, pre-commercial 
opportunities with pathway to exit.5  

                                                
4 This was noted in particularly by companies focused on the waste, wastewater and organic waste treatment area. 
5 One respondent noted that the Alberta Investor Tax Credit program is a “sweetener for sparking investment” and should be highlighted 
to more companies, although the process for involvement is extended. Another indicated that their involvement in Creative Destruction 
Lab made a substantive difference in getting the attention of advisors and investors. 

Primary	Product	/	Service	Category Primary	Product	/	Service

TRL	Range

TRL	1-3 TRL	4 TRL	5-6 TRL	7 TRL	8 TRL	9 Total

Remediation Remediation	of	soil,	sediment	and	sludge

Waste	Management Waste	management	&	Resource	recovery

Green	products Green	products

Water	&	Wastewater Industrial	wastewater	treatment	and	municipal	sewage	treatment

Buildings Building	Materials	&	Efficiency

Energy	Alternatives	&	Energy	Efficiency Low	carbon	electricity	generation	and	fuel	switching

Monitoring	&	Analysis Monitoring,	Measurement,	Verification	and	Analytics

Grand	Total

321

3111

22

211

11

11

11

13322132

Primary	Product	and	Service	by	TRL	Level

Q:	Please	select	your	venture's	primary	environmental	and	clean	technology	product	and/or	service.
Q:	Which	of	the	following	best	represents	the	stage	of	your	company's	main	cleantech	product	or	service	offering?
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Alberta’s Strengths Generally companies expressed that although government programs including Alberta Innovates 
(particularly the voucher program6), Emissions Reduction Alberta and SR&ED credits have been 
helpful, funding can be difficult to secure and administrative elements hard to navigate. 

 
Respondents felt that Alberta had a lot of strengths, particularly in provincial funding opportunities, 
an entrepreneurial community and excellent research capabilities.  
 

“At this stage, all small participants in the Canadian cleantech industry are 
serious, extremely committed participants. There are no unqualified market 
players in this industry today. Access to capital, with government help, is 
needed.” 

 

 

3. Benefit Enablers 
Companies 19 

(28%) 
 
 

There are number of companies developing or offering monitoring and analytics 
expertise in Alberta. Data and the interpretation of said data not only offers indirect 
means to effect results like energy savings, but also has implication for resource 
conservation and overall ecosystem harm reduction. This group includes companies 
that can optimize the performance of wind turbine and solar photovoltaic operation, 
identify and quantify carbon offsets, monitor and optimize building energy 
performance, and measure vent flow from thermal production and injection wells. In 
addition to precision agriculture and mining developments, Alberta entrepreneurs 
also have developed new approaches to identify and evaluate water and wastewater 
treatment quality, heat loss, and pipeline, methane and VOC/NOx leaks. 

Funds raised $9.7M 
Median funding $900K 
No. Employed 166 

 
Technology Readiness Level  
The following heat map shows the span of commercialization activity by self-reported primary product or service.  
 

 
 

                                                
6 The AI Water Innovation Program was cited as being helpful; several respondents also referred to gaining help from the micro vouchers, 
vouchers, and commercial associate programming 

Primary	Product	/	Service	Category Primary	Product	/	Service

TRL	Range

TRL	1-3 TRL	4 TRL	5-6 TRL	7 TRL	8 TRL	9 Total

Monitoring	&	Analysis Monitoring,	Measurement,	Verification	and	Analytics

Monitoring	and	reduction	of	greenhouse	gas	emissions

Precision	agriculture	technologies

Energy	Alternatives	&	Energy	Efficiency Energy	efficiency	technologies

Low	carbon	electricity	generation	and	fuel	switching

Smart	grid	and	energy	storage

Water	&	Wastewater Industrial	wastewater	treatment	and	municipal	sewage	tr..

Water	management,	recycling	and	treatment	of	drinking	..

Bioenergy Bioenergy	and	biomaterial	production

Oil	&	Gas Cleaner	oil,	gas	&	mining

Grand	Total

1

3

5

1

22

1

1

1

1

1

2

2

1

1

1

1

1

1

11

1

11

11

18463113

Primary	Product	and	Service	by	TRL	Level

Q:	Please	select	your	venture's	primary	environmental	and	clean	technology	product	and/or	service.
Q:	Which	of	the	following	best	represents	the	stage	of	your	company's	main	cleantech	product	or	service	offering?
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Measuring Impact Alberta’s pureplay monitoring and analytic companies provide several areas of impact value. 
Progress has been made in technologies to measure and optimize traditional and renewable energy 
production and to identify and prevent hydrocarbon and wastewater pipeline leaks. Failure of such 
latter systems can have profound ecosystem impacts and costs for public and private sector 
operators. Increased expertise is being gained with portable field solutions that enable immediate 
lab-scale results in situ relating to chemical and geological sample analysis. Overall these processes 
point to increasing sophistication and expertise with the sourcing and analysis of data to enable 
environmental and resource gains in energy, water quality, air quality and ecosystem health. 
 

Addressing Barriers Qualitative feedback from survey respondents indicate similar barriers as in other groupings and in 
particular relate to the regulatory context and/or low value placed on natural resources. Companies 
offering water-focused options for example, have expressed that there are a number of regulatory 
barriers to trialing their technology. Commensurate with the incremental delta monitoring and 
analytics can provide (in that return on investment is mostly based on efficiencies), companies 
express that low energy costs can prevent high uptake. 
 
As in other groupings, the investment climate in the U.S. is at times preferable to that of Alberta, 
despite the latter having a committed and articulated strategic industry interest across sectors. 
Some stakeholders indicated that there is a funding gap in the TRL 4 to TRL 6 area or for companies 
looking to raise funds in the $1M to $3M range7, and/or that at times the market needs to catch up 
with the opportunity presented. 

Addressing Barriers Respondents indicated that Alberta has many strengths in that it is home to many public funders 
and accelerators and also has a supportive ecosystem and regulatory environment for start-ups, but 
“the most important piece [has been] the price on carbon.” 
 

“There is starting to be an understanding oil is not the only answer. There is 
fantastic support for tech companies.”  
 
“Alberta is a primary oil & gas producer, and GHG emissions are high. 
Government and industry agree to reduce GHG emissions. [Alberta is] an example 
to the world and is an excellent beachhead market for GHG reduction 
technologies.” 

 
Mapping Impact 

The survey and added analysis together allowed for documenting the unique value and notional impact of each 
responding company, and also for examining how these contributions collectively roll up on a target market or 
sector basis. We suggest the work to date can be further parsed to demonstrate how the pureplay sector can 

                                                
7 i.e. “All the Federal and provincial grant are either for low TRL (1-3) [ for educational purposes ] or high for commercial stage and 
everybody in high risk area on TRL (4-6) left over with no support at all” 
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collectively provide solutions to the variety of complex challenges and opportunities facing society, 
whether these range from oil sands mitigation to the development of smart cities. 
 
To illustrate this thesis, we reviewed the environmental targets defined in the Alberta Climate Leadership Plan, as 
follows, and overlaid how the analysis could identify opportunities to facilitate these goals: 8 
 

2017 & onwards Annual oil sands emissions are <100 Mt  
2025 Annual methane emissions from upstream oil and gas are decreased 45% from 

2014 levels 
2030   Pollution from coal-generated electricity is zero  
2030 30% of electricity produced in Alberta is from renewable energy sources  

Three visuals were prepared that show how participants in Alberta’s cleantech sector can enable: (1) oil sand 
emissions reductions (and methane to a lesser degree); (2) energy efficiency targets, and (3) renewable energy 
development (overleaf).  
 
Although the quantification of values reported by companies and the allocation of companies requires further 
work and scrutiny, our initial mapping indicates that the sector can directly support the achievement of Alberta’s 
climate targets, especially when efforts are combined across companies that generate emissions reductions, co-
benefits and provide enabling technologies.9  
 
This detail is provided to indicate the value of looking at the industry’s collective impact, and helps identify where 
commercialization support may be needed to enable outcomes of particular interest. 
 

 
 

                                                
8 Government of Alberta (2017) 2016 - 2017 Climate Leadership Plan Progress Report https://open.alberta.ca/dataset/854af86e-309a-
4727-90f9-6bba947dc66e/resource/989797fb-b890-4f52-9e91-43938fff566f/download/clp-progress-report-2016-17.pdf (pg. 5) 
9 When it comes to impact estimation, more work is needed to assist companies in better defining the environmental benefit of their 
technology and in a manner that leverages the expertise and capacity already existing in these areas either within industry itself, academia 
and/or government. Work will also be needed to set consistent parameters around how estimates are to be approached (i.e. operational vs 
lifecycle impact, near term vs long term time horizon, etc.). Supporting activity could include refining guiding frameworks for emissions 
estimation, providing companies to access to impact estimation expertise, and building an impact framework for the co-benefits area that 
starts to approach valuation and comparison by appropriate unit, by sector or sub-sector as applicable. 

 

Important Note:  
Emission and co-benefits estimates provided throughout this report are notional at this stage of work and 
have been largely self-reported by company respondents, either within the survey, through interviews or as 
gleaned through available literature. All values and estimates put forth are to be considered directional and 
illustrative, and as such are not definitive nor accounting accurate estimates. Values are to be interpreted with 
caution. 



 
Felder & Gouveia (2018) 
Environmental Impact and Co-Benefits Scan – Executive Summary 
Alberta’s Pureplay Cleantech Sector 

 

 

Example A:  Oil Sands Targets, Enabling the CLP 

The following illustrates how some of the pureplay companies reviewed could contribute to Alberta’s 
stated oil sands emissions and methane reduction targets; and also the potential contributions from the co-
benefits and enabler categories. 
 

 
 

 

Technology 
Readiness Level Direct Emissions  Co-Benefits 

 
Enablers 

TRL 1 - 3  

Tailing Pond Remediation: 
Production of trafficable solids 
and water to be recycled for use 
or purified for release into the 
ecosystem; elimination of 1.2 
trillion litres of legacy tailings  
 

 

TRL 4 

Power Production/Energy 
Efficiency: Alternative to SAGD 
processing of bitumen; pilot: 
13,755 tonnes/year CO2 reduced, 
potential for 22 – 25 MT  

Resource Optimization: 
Repurposing of existing oil and 
gas sites/infrastructure for 
production and processing of 
lithium brine  
 

 

TRL 5 - 6    

TRL 7 

Power Production/Energy 
Efficiency: Bitumen extraction in-
situ that replaces SAG drainage; 
reduces water and natural gas; 
5,550 tonnes/year CO2 reduced, 
test results  

 

Leak Prevention: Hydrocarbon 
leak detection technology; tank 
and pipeline application; early 
detection  

 

Process Efficiency: Removes 
sulphur and metals from heavy oils 
and refinery; marine fuel with GHG 
reductions of 40% on LCA basis  

 

Leak Prevention: Detection, 
visualization and quantification 
of methane leaks throughout 
the natural gas supply chain in 
real time  

 

Renewable/Alternative Fuel: 
Prototype that will convert CO2  
and solar hydrogen to methanol; 
provides sink for CO2 produced 
from methanol (1.5 tonnes of CO2e 
per tonne of methanol produced); 
potential for GHG reductions of up 
to 14 megatonnes/year by 2050   

 

 

TRL 8 

Remediation: Waste recovery 
from oil sands processing, 
reduced tailing pond footprint; 
pilot has exhibited GHG savings of 
450 t/yr, potential for 500,000 
kilotonnes/yr 

 

 

IMPACT: OIL SANDS  
photo (cc) Dru Oja Jay, Dominion. 
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TRL 9   

Leak Prevention: Technology 
for inspection of casing in oil 
and gas wells; in line inspection 
tool for pipelines  

   

Energy Production: Cloud-
based quantification program 
regarding carbon offsets; 
enables identifying lowest cost 
methane abatement projects  

   

Leak Prevention: High fidelity 
dynamic sensing; real-time 
pipeline, wellbore and critical 
infrastructure leak detection and 
prevention  

Alberta’s pureplay sector has the potential to 
significantly reduce the current emissions impact of 
bitumen oil processing, as well as extract further value 
from waste, enable water and soil savings and enable 
prevention/early detection of pipeline and well leaks. 
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Example 2:  Coal Elimination, Enabling the CLP 

The visual below shows the energy efficiency contributions of some of companies reviewed. Reducing 
energy (electrical) demand can enable the transition to eliminating coal-fired electricity generation by 2030. 
 

 

 

Technology 
Readiness Level Direct Emissions  Co-Benefits 

 
Enablers 

TRL 1 - 3   

Water Quality Optimization: 
Water quality sensor that 
connects directly to optimize 
output of a water treatment 
facility, providing real time 
results  

TRL 4    

TRL 5 - 6 

Power Production: Low 
temperature geothermal engine 
to generate renewable electricity 
from industrial waste heat 
streams; applicable to low grade 
waste heat existing throughout 
industrial facilities and also co-
production on inactive wells  

Wastewater Treatment: 
Technology that eliminates organic 
contaminants and inactivates 
bacteria more effectively and 
inexpensively vs. incumbent 
technologies, 75% water is reused 
in process and also provides 
energy savings 

 

TRL 7 

Renewable Energy/Efficiency: 
Utilization of wasted wind power 
from compressor cooler exhaust; 
149 tonnes CO2e reduced/yr in 
natural gas compressor station 
application to generate on-site 
electricity and heat (10 units)  

Wastewater Treatment: New 
membrane application for 
wastewater treatment plants that 
increases capacity, produces 
higher quality effluent & reduces 
freshwater consumption without 
infrastructure upgrades 

Building Energy Efficiency: 
Analytics for building 
portfolio decision making, 
with focus on energy 
efficiency and GHG reporting  

    

TRL 8  

Waste to Resource: Modular and 
scalable algae cultivation to 
replace septic treatment and 
produce marketable algal biomass 
and clean water, can use industrial 
and agricultural wastewater, waste 
heat, CO2 and other waste streams 
as inputs  

Building Energy Efficiency: 
Mapping heat loss data for 
utilities and government 
agencies to inform program 
design, target incentives, and 
enhance customer 
engagement  

   

Building Energy Efficiency: 
Suite of hardware and 
software tools for building 
energy monitoring and 
optimization, equipment 
monitoring, and energy 
efficiency modeling, including 
sensors for real-time data 
acquisition  

TRL 9    
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Example 3:  Renewables Targets, Enabling the CLP 
Illustration of responding renewable energy technologies, including both electricity and fuel, that help 
meet a target of 30% of electricity produced in Alberta being from renewable energy sources by 2030.  
 
 

  

                                                
10 In comparison the global average efficiency for fossil fuelled plants is 36%. 

Technology 
Readiness Level Direct Emissions  Co-Benefits 

 
Enablers 

TRL 1 - 3   

Renewable Energy 
Production: Sensor that 
optimizes wind turbine 
performance (e.g. identifies 
blade vibrations, 
misalignment, imbalance, 
pitch angle, etc.)  

TRL 4  

Renewable Products: New use of 
by-products from sugar beet 
industry for formic acid production 
for de-icing applications; also 
exploring use of DME as diesel 
fuel alternative in diesel generator 
market  

Renewable Energy 
Optimization: Data analytics 
on supply of bio-jet fuel to 
optimize feedstocks and 
technologies  

TRL 5 - 6 

Renewable Energy: In stream 
turbines to manage debris and 
convert tidal or river currents to 
electricity; tests have 
demonstrated power coefficients 
of up to 50%;10 5MW 
demonstration planned  

 

 

TRL 7 

Renewable Fuel: Cellulosic 
biomass to biofuel for electricity; 
estimated 2,563 tonnes of 
reductions per year based on 
generating 1MW electricity  

 

 

 

Renewable Energy: Geothermal, 
First Nations applications; 
developed proprietary exploration 
methodology, data analysis and 
reservoir characterization; 15MW 
plant planned  

 

 

TRL 8  

Waste to Resource: Modular and 
scalable algae cultivation to 
replace septic treatment and 
produce marketable algal biomass 
and clean water, can use industrial 
and agricultural wastewater, waste 
heat, CO2 and other waste streams 
as inputs  

Renewable Energy 
Optimization: Developed 
equipment to enable solar 
photovoltaics to track more 
effectively to solar resource  
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TRL 9 

Renewable 
Energy/Efficiency: Pilot 
microgrids with renewables; 
application in remote 
community diesel fuel 
displacement  

  

 

Energy Storage: Pumped 
hydro energy storage to offset 
grid electricity emissions by 
“storing” renewable generation 
in reservoir; AB-based project 
under construction: 75MW for 
up to 37 hours of storage; 
offers offset of 94,305 t CO2e 
per year; potential to expand to 
400MW  

 

 

Offerings in Alberta’s pureplay sector are key to realizing 
Alberta’s renewable energy targets. These include new 
approaches for wind, water, solar, geo- and bioenergy, 
and accompanying production optimization and storage 
opportunities. 



 
Felder & Gouveia (2018) 
Environmental Impact and Co-Benefits Scan – Executive Summary 
Alberta’s Pureplay Cleantech Sector 

 

 

Toward Next Steps 
 
The primary objective of this first phase of work was to generate a sense of the potential environmental benefit of 
Alberta’s pureplay cleantech sector, as reported by the industry itself. 
 
Two major outcomes of the work were:  

1. The development of the Environmental Benefit Category framework, which was developed specifically 
from reviewing 80+ unique industry-level entries and associated research. We suggest this framework can 
be consistently applied to categorize cleantech companies in a manner useful to (a) governments seeking 
to reach impact-specific targets, (b) those companies providing value in areas that are not always 
expressly or directly tied to emissions, and (c) investors seeking to understand what specific 
environmental benefits their investments could catalyze. 

2. The consistent overlay of Technology Readiness Level, which provides a useful framing to identify where 
on the commercialization spectrum a company falls. This information is helpful to understand what may 
be needed to bring promising projects to market and where there may be strengths and gaps in particular 
target sectors or undertakings. This also helps develop intelligence on what the unique and collective 
strengths of the regional sector are, and starts to inform what expertise is available to target 
interprovincial and international opportunities (i.e. identifying beachhead markets). 

 
Overall, categorizing impact by the two axioms above has promise for application across the pureplay cleantech 
sector in Canada, as together these enable understanding of how the sector is collectively addressing key 
challenges and where strengths and gaps currently exist, depending on what outcome is desired and in what area.  

Future phases could explore:  
 

1. Alberta: Beachhead Cleantech Opportunities, White Paper. This project anticipates identifying beachhead 
markets for the regional cleantech expertise identified to date. The work would examine how the Alberta 
SME pureplay sector could specifically address targets and priorities of interest to other regions (e.g.  smart 
cities, cleaner bitumen, global cooling challenge, etc.) and identify how Alberta can best apply its unique 
cleantech expertise to the immediate need for solutions required across Canada and globally. 

2. Regional Cleantech: Emissions and Environmental Benefit Inventory. This project anticipates conducting 
cleantech impact baselines for other territories and provinces as has been completed for Alberta. The work 
would map a region’s most promising clean technology companies by their potential emissions reductions 
and other environmental benefit impact, overlaid by commercialization status. The completion of such 
inventories across Canada would inform the development of a national cleantech strategy. 

3. Cleantech Impact Tool, Beta Dashboard. This project proposes utilizing the evaluation framework developed 
and information collected for Alberta to construct a clean technology impact tool. In initial phases, the work 
would integrate the qualitative and quantitative company data collected to develop and populate a 
dashboard prototype. Subsequent project phases could explore dynamic deployment and added datasets. 
Taken to completion, this tool could be readily employed by policymakers, investors and other stakeholders 
looking to understand what specific impact their interventions will have, in what market and over what 
timeframe. 


