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EXECUTIVE SUMMARY

In this critical decade of 
climate action, it has become 
abundantly clear that all 
nations must reduce carbon 
emissions to avoid the worst 
impacts of climate change. 

Under the Paris agreement, Canada has committed 
to reaching a 30 per cent reduction below 2005 
levels of greenhouse gas (GHG) emissions, and with 
the goal of achieving net-zero emissions by 2050.

Carbon-intensive industries must act if Canada 
is to reach these goals. Among the highest 
emitters, the building and construction industry 
has an opportunity to play a crucial role. Building 
operations represent 17 per cent of Canada’s carbon 
emissions,1 but closer to 30 per cent when materials 
and construction are considered.2 Changing how 
buildings are designed, built and operated could 
significantly reduce emissions. 

Zero carbon buildings represent the best 
opportunity for cost-effective emissions reductions. 
These buildings are technically achievable and 
financially viable according to research by Canada 
Green Building Council (CaGBC).3 Building to a zero 
carbon standard does require building industry 
project teams to work much more collaboratively, 
from design through to completion and operation. 

Despite the potential of zero carbon buildings and 
the low-carbon, future-proof jobs they could bring 
to the workforce, barriers to acquiring zero carbon 
skills still exist. The building industry must have 

access to zero carbon education and training if 
Canada hopes to reach its carbon reduction goals 
and achieve market resilience. Zero carbon building 
skills are essential for engineers, architects, and 
renewable energy specialists as their decisions 
early in the building process have a direct role in 
achieving a zero carbon performance.

To better understand what these key professions 
require in zero carbon education and training,  this 
study was designed to:

• Establish Canada’s first professional industry 
baseline of zero carbon building skills and 
knowledge among engineers, architects, and 
renewable energy specialists; 

• Identify knowledge and skills gaps, as well as 
a preferred learning approach for engineers, 
architects, and renewable energy specialists for 
the design, construction and operation of zero 
carbon buildings; and,

• Recommend ways that education and training 
providers, accreditation and professional bodies, 
and policy decision-makers can support zero 
carbon building education and training for 
engineers, architects, and renewable energy 
specialists. 

This study focused on continuing education and 
continuing professional development. It references 
CaGBC’s Zero Carbon Building Standard to define 
the core competencies and sub-competencies 
needed to effectively evaluate the skills and 
knowledge required to deliver zero carbon building 
(see Figure 1). The requirements established under 
this Standard are consistent with those in zero 
carbon standards guiding construction in other 
countries. 

1    Canada. Environment and Climate Change Canada (2016). Pan-Canadian Framework on Clean Growth and Climate Change: Canada’s Plan to Address Climate Change   
     and Grow the Economy, p. 14. 
2      United Nations Environment Programme (2019). 2019 Global Status Report for Buildings and Construction: Towards a Zero-Emission, Efficient and Resilient Buildings and 
    Construction Sector, p. 9. 
3     Canada Green Building Council (2020). Making the Case for Building to Zero Carbon, p. 6–7.
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Engineers, 

Architects and 
Renewable 

Energy Specialists
Identified GHG 
Accounting and 

Transition Plans as 
a high priority

 
Engineers

Identified as 
important to their 
job and having the 
highest practical 
experience with 
this competency

 
Renewable 

Energy Specialists
Identified high 
knowledge of 

Onsite Renewable 
Energy; moderate 

practical 
experience with 

Offsite Renewable  
Energy  

 
Engineers
Identified a  
low-level of 

expertise and 
understanding 

 
Engineers

Identified as low 
expertise and low 
job importance. 

Resilient Building 
Design a high 

priority

Architects
Identified as 
having low 

experience with 
achieving a Zero 
Carbon Balance

Architects
Identified as a 

high priority gap 
with regards to 

knowledge and job 
importance

Architects
Identified as high 
importance to job 

Architects
Identified as 

high practical 
experience and job 

importance

Figure 1: Summary of the importance of and gaps related to zero carbon building competencies 

CO
R

E 
CO

M
PE

TE
N

C
IE

S
SU

B
-C

O
M

PE
TE

N
C

IE
S

IN
SI

G
H

TS

To document the gaps in zero carbon building skills 
and knowledge among engineers, architects, and 
renewable energy specialists,4  a comprehensive 
survey was administered to the building industry 
with 318 completed responses.5 

Respondents were asked to self-report on their 
perceived knowledge and practical experience 
for the competencies related to zero carbon 
buildings, while also rating the importance of each 
competency to their job. 

4     For the purpose of this research we defined renewable energy specialists to as those working with solar systems, wind technology, ground source heat pumps, and other 
    onsite building renewable energy technologies.  
5     Some respondents to the survey fell outside of primary professions evaluated for this study, and included builders, sustainability specialists, and LEED practitioners, 
    among others and were not included with the results.



4 Accelerating to Zero Upskilling for Engineers, Architects, and Renewable Energy Specialists
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Energy

Low Carbon 
Materials

Future  
Weather

12 offerings 
address the top 

three priority 
gaps identified by 

professions

Most courses  only 
broadly address  
energy efficiency 
and specifics for 

zero carbon

Most course 
offerings address 

onsite and not 
offsite renewables

Most course 
offerings are for 

LCA software

Most courses are 
for resilience and 
adaptability and 
do not address a 

specific profession

Figure 2: Number of course offerings for zero carbon building competencies

With these insights, available education solutions 
were evaluated to determine their ability to 
increase industry capacity. Although education and 
training resources were identified for the primary 
competencies, most of the sub-competencies 
lacked targeted resources and, in some cases, did 
not specifically address the individual upskilling 
needs of engineers, architects, and renewable 
energy specialists. 

This study highlights some immediate 
opportunities to address zero carbon skills and 
knowledge gaps for engineers, architects, and 
renewable energy specialists. Recommendations 
are divided between two key priorities: ensuring 
that education and training are relevant and 
accessible and, investing in zero carbon capacity 
building. Many of the actions the study identified 
will require collaboration among education and 
training providers, accreditation and professional 
bodies, and policy decision-makers.

44 
26%

60 
35%

22 
13%

22 
13%

22 
13%

The survey results show that the current depth 
of knowledge and familiarity with zero carbon 
building competencies and sub-competencies, 
as well as the level of job importance, varies by 
building profession. Overall, building professions 
have embraced the importance of applying 
a carbon metric for the design and retrofit of 
buildings. However, building  professionals will 
need to continue to develop specific knowledge 
to better assess and calculate current and future 
carbon emissions. As well, an increased focus will 
be required by education and training providers, 
accreditation and professional bodies, and policy 

decision-makers to support building professions, 
and to address gaps in understanding, and to 
highlight the role of embodied carbon in achieving 
a zero carbon building.

The survey results were complemented by an 
online scan of continuing education course 
offerings, including in-person courses available  
in Canada, as well as online offerings (see Figure 
2). The study identified 170 education and training 
offerings that fit within the context of the zero 
carbon building competencies.
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Ensure Education and Training is  
Relevant and Accessible

To address the need for zero carbon workforce 
upskilling, education and training providers, 
as well as accreditation and professional 
bodies, are encouraged to act on the following 
recommendations: 

1. Ensure education and training curricula 
address zero carbon building competencies.
Post-secondary institutions, accredited training 
organizations, continuous learning providers, 
and industry need to ensure that curriculum 
supports the application of zero carbon 
building competencies and sub-competencies 
to address high-priority knowledge gaps for 
engineers, architects, and renewable energy 
specialists – with a specific focus on: Zero 
Carbon Balance, GHG Accounting, Thermal 
Energy and Cooling Demand Intensity, and 
Embodied Carbon in Construction, among 
others. The use of industry partnerships can 
accelerate curriculum updates by ensuring 
content is relevant and keeps pace with a 
rapidly changing building industry.   

2. Support upskilling by establishing common 
terminology for courses and by investing in 
self-assessment tools.  
Industry groups and associations need to 
work with accredited education and training 
providers to establish common terminology 
to make it easier to identify courses related 
to zero carbon building competencies. If 
courses make use of common terminology 
and clearly state the target audiences, finding 
and accessing zero carbon education and 
training opportunities will be less challenging 
for professionals. Determining which courses 
are most needed by specific professions can be 
improved with the use of self-assessment tools 
which suggest training and education options 
based on the gaps in an individual’s knowledge. 
 

3. Drive enhanced professional credentialing 
requirements.  
Accreditation bodies or certified education 
and training providers need to support the 
development of zero carbon building skills 
by incentivizing their members to upgrade 
their knowledge and training to reflect the 
required competencies. This would lead to 
increasing market demand particularly if 

training providers update existing offerings 
and develop new education options to meet 
the continuing professional development 
requirements related to zero carbon.  

4. Invest in, develop and support multiple 
delivery methods and formats.  
In order to accommodate the preferred 
learning style of building-industry 
professionals, zero carbon education and 
training providers need to offer a variety of 
delivery methods and formats. The use of 
blended delivery formats (e.g., online and 
in-person) is especially desirable, as it can 
enable education providers to deliver more 
choice, increase knowledge transfer, and 
more effectively address zero carbon building 
knowledge and skills gaps for building-industry 
professionals.

Support and Invest in Education and 
Training for Zero Carbon

Policy decision-makers are encouraged to act on 
the following recommendations to maximize zero 
carbon training uptake: 

5. Demonstrate leadership through government-
wide learning.  
By making zero carbon building competencies 
part of the core public sector training 
curriculum, governments can equip public 
servants with a common understanding of 
the importance of embodied and operational 
carbon in building construction and operation.  
This knowledge will strengthen Canada’s 
capacity for innovation as well as drive the 
market transformation towards a zero carbon 
future. 

6. Address gap for in-person learning with 
targeted incentives.  
While in-person training is a preferred option 
for most building-industry professionals, 
access to these types of zero carbon training 
opportunities remain limited across Canada. 
Governments can support market uptake of 
zero carbon upskilling by directing capacity-
building incentives to address this preferred 
delivery format gap, especially for small and 
mid-sized enterprises and self-employed 
professionals.   
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7. Support the adoption of zero carbon building 
codes and related training and education.
With Canada committed to achieving net-zero 
emissions by 2050, governments will need 
to accelerate the adoption of building codes 
that support zero carbon buildings. Aside 
from provincial approvals, governments can 
minimize delays and encourage the uptake and 
application of new codes by ensuring there 
are capacity-building programs in place that 
support the needs of professionals for zero 
carbon competencies and sub-competencies 
training and education.

Working together, Canada’s education and training 
providers, accreditation and professional bodies, 
and policy decision-makers can provide the 
leadership needed to create a highly educated 
and empowered professional workforce – one able 
to support Canada’s transition to a zero-carbon 
future.
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