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Executive Summary 

The uptake of renewable energy generation in power systems globally, accelerated further by policy action and cost 
reductions in wind and solar, is fundamentally changing the way power markets work, changing the control paradigm for 
the grid from base-load-and-peak to forecast-and-balance. It is also forcing through an accelerated digitization of all 
electrical equipment and the grid network and increasing the demand for energy storage solutions. A “smarter” grid, 
combined with energy storage, is key to supporting renewable energy integration and distributed generation, for improving 
efficiencies and stabilizing the grid, for smoothing price volatility, and for improving the adequacy of supply.  

Buildings and transportation systems are also experiencing rapid overhauls, from ‘brick and mortar’ and traditional 
infrastructure investments to more high-performance buildings, connected communities, electrified vehicles, and intelligent 
transportation systems that are infused with a layer of information and communication technology in order to optimize 
efficiencies and reduce operational costs. 

These shifts lie at the heart of the growing green energy economy and present significant opportunities for cities that are 
positioned to take advantage of the economic benefits, including new investments and job creation potential. 

Calgary’s interest in exploring a diversification strategy that includes an emphasis on growing the green energy sector is 
also well aligned with current federal and provincial policy, programs, and funding that include support for renewable energy, 
high-performance buildings, energy efficiency, green transportation, and clean technology and innovation more generally. 
Alberta has mandated a broad-based carbon pricing scheme with emission limits on industry, a carbon levy on consumption 
of fossil fuels (to take effect January 1, 2017), the phase-out of coal-fired electricity by 2030 to be replaced in large part by 
renewable energy solutions, and significant funding to support energy efficiency programming.   

This report provides an overview of the Calgary region’s current green energy economy, profiling the size and scope of 
activities, its key strengths and short-comings, and putting forward recommendations for an action plan designed to support 
the needs of local businesses, grow key components of the value chain, and attract new investment and talent.  

 

Calgary’s Green Energy Economy 

Calgary’s green energy economy, as defined by this study, consists of four sub-sectors and a number of interrelated 
segments, as outlined in Figure ES1. These four sub-sectors are connected through technology, services, and inter-related 
systems and, when applied holistically, can support a resilient, green energy economy that has the potential to power and 
operate all aspects of society, from day-to-day living to business activities and industrial operations. 

 

 

Source: The Delphi Group 

Figure ES1: Calgary’s four green energy economy sub-sectors and related segments profiled in this report. 

 

Author’s Note on 
Definition: 

The scope as defined for 
this study focused on 
renewable energy and 
related technologies. While 
Delphi Group recognizes 
there are non-renewable 
energy related technologies 
that could be considered 
part of the green energy 
economy given their 
positive impact on reducing 
energy demand and/or 
GHG emissions (e.g., 
carbon capture and 
utilization, co-generation, 
etc.), these technologies 
were not included in this 
study. 
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Calgary is a well-established ‘talent hub’ of 
high-value added, service-oriented workers that 
are experienced in the energy industry. A great 
deal of baseline expertise exists in Alberta in 
terms of energy system design, resource 
maximization, and driving toward cost 
efficiencies.  

In 2015, Calgary’s green energy economy was 
responsible for generating $3.63 billion in 
gross output1, $1.78 billion in gross domestic 
product (GDP), and employed approximately 
15,470 jobs, equal to 1.8% of all workers in the 
Calgary Economic Region (see Figure ES2).2 

Employment and economic output was largest 
in the green building and energy efficiency sub-
sector, due in large part to the extensive value 
chain and the fact that Calgary has been a 
leader in green building project design and 
construction over the last decade, particularly 
with Class A commercial office buildings. 

The Calgary region has a wealth of research 
and development capacity, although the overall 
levels of investment in the green energy sector as a whole in Alberta have been small. From 2012-2016, 6.1% of all NSERC 
grants in Alberta have gone to green energy economy sub-sectors, equal to approximately $25.0 million. Of the NSERC 
grant funding in Alberta allocated to green energy economy sub-sectors since 2012, approximately 60% or $14.9 million 
has targeted post-secondary institutions in Southern Alberta. Specialized pockets of research expertise have developed in 
areas that include solar PV, bioenergy, geothermal energy, energy storage and fuel cells, electric vehicles and advanced 
transportation systems, and green building technology applications. 

In terms of later stage investment into the green energy sector in Alberta, the Climate Change and Emissions Management 
Corporation (recently renamed as Emissions Reductions Alberta or ERA) has contributed approximately $122 million to 18 
relevant projects, leveraging nearly $1.5 billion in total project value. 

 
Renewable Power Supply & Alternative Energy 

By the end of 2015, Alberta had more than 2,800 MW of installed renewable power capacity (including hydro, wind, biomass, 
and solar), making up approximately 17% of total installed capacity. In recent years, growth of new utility-scale renewable 
energy projects has slowed because of decreasing prices for power, driven by slowing demand and what many see as 
oversupply of power generation on Alberta’s competitive market. However, as of September 2016, there were 61 new utility-
scale renewable energy generation projects proposed by industry, equal to a total power capacity of approximately 7,460 
MW. 

In terms of generation, renewable energy sources represented 9.4% of power generated in 2015, due to growing output 
from wind power generation which was equal to 4.7% of total electricity generation for the province. 

With respect to renewable energy project development, a vast amount of project design and engineering expertise exists in 
Alberta, stemming from a number of leading examples across the range of technology areas, as outlined in the table below. 

  

                                                      
1 Gross output measures total economic activity in the production of new goods and services in an accounting period. It is more representative of 

‘revenues’ and is a much broader measure of the economy than GDP, which is limited mainly to final output (finished goods and services). 
2 Note: Estimates are based on a geographic scope equivalent to Calgary’s Economic Region (Census Division #6).  Total employment for Calgary’s 
Economic Region was estimated to be 850,000 in 2015 (average). Appendix A provides more details on the methodology that was applied for estimating 
employment and GDP. 

Source: The Delphi Group 

Figure ES2: Direct jobs in the Calgary’s region’s green energy economy in 2015. 
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Segment Overview 

Bioenergy 

 Approximately 30 biomass or biofuel plants in Alberta.  

 Alberta’s bioenergy projects have provided $788 million to provincial GDP and hundreds of jobs 

 CCEMC (ERA) has supported $191 million worth of bioenergy projects in Alberta 

Wind 
 Alberta is the 3rd largest producer of wind energy in Canada 

 38 projects equal to 1,500 MW installed 

 41 proposed projects equal to $14.5B in investment and 6,400 construction jobs 

Solar PV 

 Alberta’s solar resource is 25% greater than Ontario’s and 30% greater than Germany’s 

 1,500 solar PV micro-generation sites in Alberta equal to 11.5 MW installed 

 560 MW of solar PV proposed for Alberta through 18 new projects 

 New AB Govt. goal to procure 55% of power from solar PV starting in 2018 

Hydro-
electricity 

 Hydro power currently makes up 5% of total installed capacity, down from 50% 65 years ago 

 Recent developments have been mostly micro-hydro and smaller dams  

 Canadian Hydro Association estimates >11,500 MW of remaining economic hydro potential 

Geothermal 
 No commercial geothermal power plants operating in Alberta at present 

 Growing interest due to available related skilled workforce and number of orphaned O&G wells  

 Research is underway to map high technical potential for geothermal across Western Alberta 

 

 
Energy Storage & Grid Infrastructure 

In Alberta, the planned phase out of coal-fired generation is set to usher in a new era of renewable energy supply in the 
province that will encourage the uptake of a smarter grid, energy storage solutions, and demand-side management 
measures such as smart meters and time-of-day and/or peak pricing charges. Energy storage at generation will also be 
essential to preventing renewable energy curtailment. 

Transmission is designated as a monopoly service in Alberta, with the Alberta Electricity Systems Operator (AESO) being 
responsible for long-term planning. The AESO directly assigns transmission development and operation to transmission 
facility owners based on their service territory, with the exception of specific projects for which a competitive process is used. 
In the Calgary region, AltaLink, ATCO, and ENMAX are the three primary companies involved with the bulk of transmission 
and distribution activities.  

Small-scale renewable power and alternative energy generation and uptake into the grid has been encouraged through 
Alberta’s Micro-Generation Regulation, which allows Albertans to generate their own environmentally-friendly electricity and 
receive credit from any excess electricity they send into the electricity grid for projects with a total capacity of 1 megawatt 
or less. 

Modernizing Alberta’s electricity network through grid balancing technologies, energy management applications, and related 
smart grid support services is essential for increasing renewable energy integration in-line with Alberta’s new target to 
increase renewable power to 30% of the electricity mix by 2030.  

AltaLink, ATCO, and ENMAX have installed many devices that are considered to be “smart” transmission technologies, 
focused on building energy management, residential energy management, data center readiness, system security, and 
renewable energy optimization. While advanced metering technology (i.e., smart meters) for residential and small 
commercial users have yet to be rolled-out in most of Southern Alberta, the information and electronic communications 
infrastructure that does exist has the potential to be further enhanced to accommodate them in the future. 

A number of smaller, Calgary-based companies are also involved in the smart grid, power management, and conversion 
space already. In the energy storage segment, activities exist in the areas of solid-state (lithium-ion), lead-acid, and flow 
batteries; compressed air energy storage (CAES); pumped hydro; and fuel cells. 
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In Alberta, the AESO is exploring how best to enable a single energy storage unit to provide a combination of time-shifting, 
price arbitrage, and ancillary services so long as technical requirements are met. This is an example of “stacking” energy 
storage services, which is a key advantage in the Albertan market. 

Research related to energy storage is also underway at post-secondary institutions in Southern Alberta. As one example, 
the Calgary Advanced Energy Storage and Conversion Research (CAESR) Group is made up of a group of 15 researchers 
from the Faculty of Science and the Schulich School of Engineering who have come together to help develop technologies 
and solutions for clean and efficient energy storage and conversion of electricity, such as batteries, electrolyzers, and fuel 
cells.  

 
Green Building & Energy Efficiency 

The Green Building and Energy Efficiency sub-sector in Alberta has evolved over the last two decades with economic 
drivers increasingly advancing the market transformation.  

Calgary (and Alberta more generally) has been the leader in Canada in recent years with respect to green building projects 
and related certification. In the commercial and institutional sector, buildings that achieve top ratings with both LEED and 
BOMA BESt certification programs are high-performers with low energy consumption, best-in-class management, and often 
combining new technologies with industry leadership. 

In addition to having certified more than 190 LEED buildings in Calgary over the last decade, market penetration rates (as 
a percent of gross new construction floor space) have been growing over the last decade, with new commercial and 
institutional building construction reaching approximately 32% market in 2015. Alberta, in fact, now has the highest area of 
certified LEED floor space per capita in Canada. 

As a result of the rapid growth in LEED buildings in the province, the Alberta Chapter of the CaGBC now has more than 
300 members (including architects, engineers, designers, builders, trades, and suppliers), making it the third largest chapter 
in Canada after Ontario and Quebec. 

International competition is requiring a heightened collaboration between designers and builders throughout the project 
design and delivery phases. The integration of emerging technologies, such as Building Information Modelling (BIM), 
automation, and off-site construction or pre-fabrication, as well as new procedures, have had a positive impact on 
productivity and efficiency by streamlining processes, reducing waste during construction, and resulting in significant cost 
savings. The expansion of BIM into more visualization software is resulting in the merging of more traditional industrial 
building design with the gaming industry for example, with Calgary-based companies that have become leaders in this 
space. 

In the construction segment, there is increasingly a shift in procurement that is enabling innovation for green building – 
moving away from the traditional ‘design-bid-build’ model toward more ‘integrated project delivery’ processes. Alberta in 
general and Calgary more specifically has become a leader in Canada with respect to pre-fabrication and modular 
construction. Companies in this space are pushing the envelope with respect to standard construction practices and overall 
quality.  

Alberta has also been at the forefront of the net zero energy push in Canada. Building design and construction best practices 
are approaching the point where achieving net zero energy for new homes is technically viable, although the upfront extra 
costs for the required features and technologies remain the greatest barrier to widespread market adoption and, as such, it 
remains relatively niche at present. 

In addition, the focus on green building has driven the demand for more sustainable building products and materials, with 
local and environmentally-friendly products embedded into the various green building certification programs. A range of 
green building technology, equipment, and material suppliers are found in the Calgary region, including some limited local 
manufacturing in areas that include windows, structural walls and related components, and insulation products as examples. 

Innovation is also changing the landscape and making buildings more efficient through the adoption of ‘smart’ technology. 
In particular, the adoption of sophisticated energy management, control, and automation systems in buildings has proven 
to reduce energy consumption and GHG emissions. The ability of these systems to process and analyze huge volumes of 
energy-related ‘big data’ has shifted the way buildings are designed, built, and operated. Calgary also has a software 
development community with ‘apps’ being designed to support green buildings and energy efficiency. 
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Green Transportation 

Approximately 90% of the Calgary region’s employment in the Green Transportation sub-sector comes from the rail and 
public transit segments. Canadian National (CN) Railway is Canada’s largest freight railroad, providing transportation and 
intermodal services throughout North America. Canadian Pacific (CP) Railway provides additional freight rail services in 
Alberta. These two major rail companies are supported by a range of smaller service companies and suppliers. 

On the public transit side, Calgary Transit currently enjoys the highest light rail transit (LRT) ridership in North America, with 
its LRT system being powered by wind energy. Additional investment is underway to further enhance public transit 
infrastructure, guided by the City of Calgary’s ‘Investing in Mobility’ 10-year plan and supported by provincial programs such 
as GreenTRIP.  

The City of Calgary is currently focused on improving the overall fuel efficiency of its 4,000 vehicle fleet (including nearly 
1,000 public buses), implementing new practices and technologies that reduce fuel consumption, including consideration 
for electric vehicles, hybrids, and natural gas solutions where it makes sense. In 2015, it is estimated that there were more 
than 500 electric vehicles (EVs) on the road, powered by approximately 20 public charging stations in the Calgary region. 

There have also been research efforts focused on green transportation related technology advancement in the Calgary 
region. Since 2012, NSERC, for example, has funded approximately $900,000 toward EV research in Alberta, with $256,000 
(or 28%) flowing to post-secondary institutions in Southern Alberta—predominantly at the University of Calgary. 

 
 

Calgary’s Green Energy Sector Value Chain 

The de-regulated energy market, the lack of time-of-use or peak energy pricing, and the lack of a strong demand-side pull 
for green energy sector products and services in Alberta at present, combined with a dearth of related incentive and funding 
programs in recent years, has resulted in a value chain that is less well established than in some other jurisdictions. 

That being said, with the exception of an extensive manufacturing supply chain, most of the key players involved in supplying 
green energy sector related products and services exist in the Calgary region in some capacity, although many of them 
diversify activities on projects outside of the green energy space in order to remain active and/or may work on projects 
outside of Alberta, focused on geographic regions where the demand for their products or services is higher.  

As industry and consumer demand grows and Alberta begins to roll out new policies and programs, there is good potential 
for existing professionals and suppliers to ramp up activities as well as integrate workers from other sectors to refocus on 
the green energy economy. This could include collaborative efforts for start-ups and SMEs to work with larger domestic 
firms and/or global companies with a presence in Alberta. 

 
 

Green Energy Sector Growth Opportunities  

Alberta is expecting up to 5,000 MW of renewable power to be solicited through RFP over the next 15 years, which will 
require significant investments in new projects. The first 400MW procurement cycle was announced in early November 
2016. A large percentage (likely upwards of 90%) of the investment is expected to be focused on wind energy. Diversifying 
beyond wind projects to include solar PV, geothermal, and hydropower, along with energy storage, will help to balance 
demand and optimize loads. Calgary has the professional workforce to supply these major renewable energy projects and 
is well positioned to attract additional businesses active in these areas, which may come in part as a result of Ontario’s 
decision to suspend the procurement of new large-scale renewable energy projects. 

In terms of energy efficiency and green building, Alberta’s plans to invest approximately $645 million over the next 5 years 
through Energy Efficiency Alberta puts an immediate emphasis on the opportunities for companies active in this space. 
Alberta’s strengths in off-site, pre-fabrication and modular construction can be further expanded, both for domestic 
consumption and as an export opportunity. 

The Internet and ‘big data’ focused companies is a fast growing segment and an opportunity area for Alberta’s growing 
energy and ICT sectors. This includes network applications and systems-based support equipment and services, as well 
wireless technologies, software, controls, and sensors.  

A summary of the opportunity areas is provided in the table below. 

 

 



Delphi Group: Calgary Region’s Green Energy Economy Summary Report  

vi 

 

Sub-sector High-growth Opportunity Areas 

Renewable Power Supply & 

Alternative Energy 

 
1. Renewable energy project design & planning 
2. Digitization & automation technologies 
3. Niche manufacturing across the renewable energy value chain 
4. Bioenergy / biofuels / biogas capture & utilization 

 

Energy Storage & Grid 

Infrastructure 

 
1. Energy storage technologies 
2. Micro-grid systems & urban energy storage solutions  
3. Smart grid technologies 
4. Cloud-connected & analytics services 

 

Green Building & Energy 

Efficiency 

 
1. Net zero energy communities  
2. Smart / connected building technologies 
3. Cloud-connected & analytics services  
4. Building design & project delivery software solutions 
5. Energy efficiency retrofits & related professional services 
6. Energy efficient prefabrication & modular construction 
7. Green building materials  

 

Green Transportation 

 
1. Vehicle electrification 
2. EV charging infrastructure 
3. Goods movement & logistics  
4. Smart transportation technologies 

 

 

 
 

In Conclusion 

Calgary has an opportunity to demonstrate leadership by proactively developing a strategy that supports all stakeholders in 
the transition to a more diversified energy economy and, in doing so, can set up well to realize the economic, social, and 
environmental benefits that come along with the long-term transition. Calgary will need to establish a unique strategic 
position that will enable it to differentiate from other global cities that are also looking to grow their green energy economies, 
and will need to market and promote itself accordingly. There is also a need to work with important local stakeholders to 
build buy-in and demonstrate the economic potential that exists around the green energy economy transition. 

Leveraging partnerships and expanding existing programs where possible to include a green energy economy focus—such 
as with the YYC Innovation Lab, GE’s Innovation Centre, and the Energy Venture Competition—could increase the overall 
impact. Working with Alberta Innovates and ERA, for example, to encourage further investments in project areas such as 
energy storage, renewable power integration, micro-grids, high-performance buildings, and transportation logistics, could 
benefit local entrepreneurs and the innovation value chain. There are also a number of ‘best practice’ programs and 
initiatives that have been developed by green energy sector municipal leaders from around the world that could be replicated 
and modified for the local context.  

Embracing a holistic and systems-based approach will help to maximize the opportunities and benefits, which will require 
looking beyond the renewable energy sub-sector to explore synergies that may come from complementary energy 
technologies and skills sets in the more conventional energy sector, as well as the green building, energy efficiency, and 
transportation sub-sectors. 

  








