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Overview
The Waterloo Climate Institute’s Accelerating Climate Education (ACE) project 
is a three-year initiative (2024-2026) to support the rapid integration of climate 
change adaptation knowledge and skills into professional degree programs at 
universities and colleges across Canada. The ACE project focuses primarily on 
accounting, architecture, engineering and planning programs and is intended 
to contribute to the implementation of Canada’s National Adaptation Strategy: 
Building resilient communities and a strong economy. The project creates 
opportunities for dialogue, networking and collaboration with other higher 
education institutions across Canada to support and share efforts and to engage 
with professional accreditation bodies to support broader integration of climate 
adaptation competencies into these professions. Visit the ACE project website for 
more information.

Integrating climate adaptation into the curriculum creates opportunities to 
embed justice, decolonization, and reconciliation perspectives within existing 
programs and courses, while also strengthening and connecting to ongoing 
climate, biodiversity and sustainability education initiatives across Canadian post-
secondary institutions. 

This curriculum brief is not prescriptive. It is intended to provide a catalyst for 
dialogue about curriculum revisions in engineering programs in Canada, with a 
special emphasis on civil and environmental engineering. It can be used as a 
starting point to consider possible content and pedagogical approaches. The brief 
is organised into four sections:

1.	The Curriculum Challenge - an overview of the relevance of climate 
change to engineering education.

2.	Climate Change Competencies - a list of competencies based on current 
accreditation guidance and Canada’s Climate Action Competency Framework 
(CACFv2).

3.	Further Reading - a bibliography of current literature on climate change 
and engineering education.

4.	Resources - websites, toolkits, guidebooks and other resources that can be 
used to develop teaching/learning activities for engineering courses.

https://uwaterloo.ca/climate-institute/
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/national-adaptation-strategy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/national-adaptation-strategy.html
https://uwaterloo.ca/climate-institute/projects/accelerating-climate-change-education-next-generation
https://uwaterloo.ca/climate-institute/projects/accelerating-climate-change-education-next-generation


4 WATERLOO CLIMATE INSTITUTEIntegrating Climate Change into Engineering Programs

1 - The Curriculum Challenge 
Canada’s National Adaptation Strategy asserts the hope that by 2027, 70% of all 
practicing engineers will have “the capacity to apply climate change adaptation 
tools and information and communicate the business case for adaptation 
measures to their clients or target audiences.” To meet this target, it is critical that 
undergraduate engineering programs work on the integration of climate education 
(alongside sustainability education) into the curriculum and existing competencies 
required by accreditation bodies.

Like many professional degree programs, the engineering curriculum is governed 
by competencies defined by a professional body, Engineers Canada, through 
their Canadian Engineering Accreditation Board. Engineers Canada’s competency 
assessment guidelines do not specifically name climate change in any of the core 
competencies, but sustainability is covered under the core competency area 6, 
“Social, Economic, Environmental and Sustainability”. Under competency 6.1 
(Demonstrate an understanding of the safeguards required to protect the public 
and the methods of mitigating adverse impacts), one of the suggested indicators 
(understand potential effects of climate change), provides some insight on how 
this might be assessed.

Despite the lack of guidance in core competencies for engineering schools, the 
impetus for engineering to address climate considerations is quite clear:

•	 Engineering schools across Canada recognize that this is a priority and are 
making progress to incorporate climate change in expected competencies as 
well as the curriculum (Liu et al. 2024). 

•	 Engineers Canada and provincial professional associations recognize 
the need for engineers to have the knowledge and skills needed to be 
successful in a climate-changing world and contribute to a just, sustainable 
and low carbon future. Their advocacy work in both climate adaptation 
and mitigation to the Government of Canada highlights the urgency of the 
climate crisis, how engineers can help, and federal government actions 
needed to support this work.

•	 Engineers Canada published a public guideline in 2018: Principles of 
Climate Adaptation and Mitigation for Engineers. This document responds 
to the assertion that climate impacts can “adversely affect the integrity 
of the design, operation, and management of engineered systems” and 
that engineers need to plan for this, but also that they are “central to the 
development and implementation of strategies and technologies that will 

https://publications.gc.ca/site/archivee-archived.html?url=https%3A%2F%2Fpublications.gc.ca%2Fcollections%2Fcollection_2023%2Feccc%2FEn4-529-2023-eng.pdf
https://competencyassessment.ca/Indicators-Report?indicatorTypeId=5
https://competencyassessment.ca/Indicators-Report?indicatorTypeId=5
https://cdnsciencepub.com/doi/full/10.1139/cjce-2024-0141
https://engineerscanada.ca/sites/default/files/2023-03/NPS%20-%20Climate_Change_and_Extreme_Weather_Events-EN-2023.pdf
https://engineerscanada.ca/sites/default/files/2023-06/NPS%20-%20Role-of-Engineers-in-Helping-Canada-Achieve-Net-Zero-Emissions-by-2050-EN-2023.pdf
https://engineerscanada.ca/guidelines-and-papers/public-guideline-principles-of-climate-adaptation-and-mitigation-for-engineers#-introduction
https://engineerscanada.ca/guidelines-and-papers/public-guideline-principles-of-climate-adaptation-and-mitigation-for-engineers#-introduction
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lower carbon emissions”. This document can provide an excellent resource 
for climate change curriculum development for engineers, as can Engineers 
Canada’s earlier publication, “Principles of Climate Change Adaptation for 
Engineers” published in 2014.

•	 A national survey undertaken by the University of Waterloo’s Climate 
Institute of climate change in accounting, engineering, planning and 
architecture programs at Canadian universities found that the integration of 
climate competencies into engineering programs in Canada is not common. 
However, over 80% of engineering program respondents (directors and 
faculty) indicated that climate change knowledge and skills are very 
relevant to their students’ careers. See Figure 1 for more information about 
the survey findings. 

Figure 1. The status of climate change education in engineering programs across 
Canada

https://uwaterloo.ca/climate-institute/sites/default/files/uploads/documents/national-survey-report_english_2025.pdf
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Clearly, the engineering profession is aware of the need to consider climate 
change in all aspects of work. The task ahead now is to build on and improve 
climate change education offerings in engineering undergraduate and graduate 
programs so that students have the necessary skills to respond to climate change. 
Integrating climate change into the curriculum could be done in different ways 
including:

1.	Requiring an early core/mandatory course on climate change and 
sustainability to provide foundational knowledge related to engineering.

2.	Integrating climate change content competencies into existing courses as 
relevant 

3.	Collaborating with other faculties to develop new interdisciplinary courses 
and other learning opportunities, and/or encouraging students to take 
climate courses offered by other faculties. 

4.	Looking at ways to incorporate extra-curricular climate learning 
opportunities on campus into existing core engineering courses, e.g. 
recognizing participation in design teams, hack-a-thons, case competitions 
etc. especially in design courses and capstones.
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2 - Climate Change Competencies for 
Engineers
What climate change knowledge and skills should Engineers have? 

Natural Resources Canada suggests using the Climate Action Competency 
Framework (CACFv2). This framework was developed by the Resilience by Design 
Lab at Royal Roads University in collaboration with many partners from academic, 
industry and government. The framework is organised under 6 themes: 1) 
Working Together; 2) Climate Action Leadership; 3) Capacity Building; 4) Climate 
Risk Assessment; 5) Solution Design; and 6) Effecting Change. 

Some key climate change competencies for Canadian engineering programs that 
align with the CACFv2 might include the following (See Table 1):

Table 1. Climate change competencies for engineering programs

Theme Climate change competencies Engineers Canada 
related competencies 

Climate science 
literacy

Understand the physical basis of 
climate change, drivers, trends, 
projections, and key metrics (e.g., 
GHG budgets, temperature/rainfall 
extremes, sea-level rise) and how 
to read/interpret climate model 
outputs for decision-making.

•	 Apply fundamental 
scientific knowledge 
to engineering 
problems.

•	 Protect the public by 
understanding hazard 
drivers.

Climate risk 
assessment & 
vulnerability 
analysis

Identify, assess and quantify 
climate hazards, exposure, 
sensitivity and adaptive capacity 
for infrastructure, communities 
and systems; translate projections 
into design loads or service-level 
implications.

•	 Risk-informed design, 
due diligence and 
protecting public 
safety. 

•	 Canadian 
environment 
competencies.

Adaptation & 
resilient design 
(technical 
solutions)

Design, evaluate and specify 
engineering solutions that increase 
resilience (e.g., nature-based 
options, retrofit, redundancy, 
robust design under uncertainty), 
while considering life-cycle and 
performance trade-offs.

•	 Apply engineering 
tools & methods

•	 Engineering design 
under uncertainty

•	 Professional 
responsibility.

https://resiliencebydesign.com/wp-content/uploads/2023/10/CACFv2F2023.pdf
https://resiliencebydesign.com/wp-content/uploads/2023/10/CACFv2F2023.pdf
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Theme Climate change competencies Engineers Canada 
related competencies 

 Mitigation & 
low-carbon 
systems 
thinking

Integrate greenhouse-gas 
mitigation into engineering design 
and system planning (energy 
efficiency, decarbonization 
pathways, materials choices, 
whole-system emissions 
accounting).

•	 Systems-level 
application of 
engineering 
knowledge and 
sustainability 
principles.

Policy, 
governance 
& regulatory 
literacy

Interpret and apply climate-
related policy, codes, standards 
and procurement rules; advise on 
how regulatory context shapes 
technical decisions and constraints.

•	 Professional 
practice within legal 
and regulatory 
frameworks. 

•	 Record-keeping 
and documentation 
of climate 
considerations.

Climate aware 
financial and 
economic 
appraisal

Incorporate climate risks and 
mitigation/adaptation costs into 
business cases, cost–benefit 
or life-cycle analyses, and 
procurement decisions (including 
climate finance mechanisms).

•	 Economic and 
project management 
competency.

Uncertainty 
management & 
decision making 
under deep 
uncertainty

 Apply approaches for working with 
uncertainty (scenario analysis, 
robust decision-making, adaptive 
pathways, safety factors) and 
clearly communicate implications 
for design and policy.

•	 Sound professional 
judgement, record 
of decisions and 
assumptions.

Interdisciplinary 
collaboration

Work effectively across disciplines 
(planners, ecologists, social 
scientists, Indigenous knowledge 
holders) and with stakeholders to 
co-produce climate solutions.

•	 Communication, 
leadership 
and teamwork 
competencies.

Stakeholder 
engagement & 
communication

Facilitate inclusive engagement, 
communicate climate risks/
uncertainties to non-technical 
audiences, and document rationale 
for decisions (transparency & 
traceability).

•	 Communicate 
effectively and 
protect public 
interest.



9 WATERLOO CLIMATE INSTITUTEIntegrating Climate Change into Engineering Programs

Theme Climate change competencies Engineers Canada 
related competencies 

Ethics, equity & 
climate justice

Recognize and evaluate 
distributional impacts of climate 
decisions (vulnerable populations, 
intergenerational equity), and 
integrate ethical reasoning into 
engineering recommendations.

•	 Professional ethics 
and public welfare 
mandate.

Monitoring, 
evaluation & 
adaptive 
management

Design monitoring programs, set 
indicators and feedback loops so 
interventions can be evaluated and 
adapted as climate knowledge and 
conditions change.

•	 Lifecycle stewardship 
and ongoing 
professional 
responsibility.

Lifelong learning 
& professional 
development

Commit to continuous updating 
of climate knowledge and skills 
(professional development, 
maintenance of competency as 
climate science and policy evolve).

•	 Ongoing competence, 
continuing 
professional 
development.

Documentation, 
accountability & 
traceability

Keep clear records of climate-
related assessments, assumptions, 
decisions and rationale to support 
accountability, permitting and 
future review.

•	 Record-keeping and 
professional practice 
expectations.

(NOTE: this list was generated by ChatGPT on December 11, 2025, in response to 
the prompt: “Please list the climate change competencies for Canadian engineering 
education programs based on the climate action competency framework V2 and 
Engineers Canada competency requirements”)
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4 - Resources

Engineers Canada: 

•	 Principles of Climate Adaptation and 
Mitigation for Engineers. 

•	 Climate Change and Extreme 
Events.

•	 Engineering a sustainable future: 
role of engineers in helping Canada 
achieve net-zero emissions by 2050.

Government of Canada: 

•	 Canada’s Climate Adaptation 
Platform. 

•	 Canada’s National Adaptation 
Strategy: Building resilient 
communities and a strong economy. 
(2023)

•	 2030 Emissions Reduction Plan: 
Canada’s Next Steps for Clean Air 
and a Strong Economy (2022).

•	 Climate Change Strategies and 
Initiatives.

•	 Infrastructure Canada’s Climate 
Lens. 

•	 Canada in a Changing Climate 
Reports.

•	 Canada’s Fourth Biennial Report on 
Climate Change to the UNFF (2022).

https://engineerscanada.ca/guidelines-and-papers/public-guideline-principles-of-climate-adaptation-and-mitigation-for-engineers#-introduction
https://engineerscanada.ca/guidelines-and-papers/public-guideline-principles-of-climate-adaptation-and-mitigation-for-engineers#-introduction
https://engineerscanada.ca/sites/default/files/2023-03/NPS%20-%20Climate_Change_and_Extreme_Weather_Events-EN-2023.pdf
https://engineerscanada.ca/sites/default/files/2023-03/NPS%20-%20Climate_Change_and_Extreme_Weather_Events-EN-2023.pdf
https://engineerscanada.ca/sites/default/files/2023-06/NPS%20-%20Role-of-Engineers-in-Helping-Canada-Achieve-Net-Zero-Emissions-by-2050-EN-2023.pdf
https://engineerscanada.ca/sites/default/files/2023-06/NPS%20-%20Role-of-Engineers-in-Helping-Canada-Achieve-Net-Zero-Emissions-by-2050-EN-2023.pdf
https://engineerscanada.ca/sites/default/files/2023-06/NPS%20-%20Role-of-Engineers-in-Helping-Canada-Achieve-Net-Zero-Emissions-by-2050-EN-2023.pdf
https://natural-resources.canada.ca/climate-change/canadas-climate-change-adaptation-platform
https://natural-resources.canada.ca/climate-change/canadas-climate-change-adaptation-platform
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/national-adaptation-strategy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/national-adaptation-strategy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/national-adaptation-strategy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/national-adaptation-strategy.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030.html
https://www.canada.ca/en/services/environment/weather/climatechange/climate-plan/climate-plan-overview/emissions-reduction-2030.html
https://www.canada.ca/en/services/environment/weather/climatechange.html
https://www.canada.ca/en/services/environment/weather/climatechange.html
https://housing-infrastructure.canada.ca/pub/other-autre/cl-occ-eng.html#1
https://housing-infrastructure.canada.ca/pub/other-autre/cl-occ-eng.html#1
https://changingclimate.ca/
https://changingclimate.ca/
https://unfccc.int/sites/default/files/resource/br4_final_en.pdf
https://unfccc.int/sites/default/files/resource/br4_final_en.pdf
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Useful tools and websites:

•	 Climate Framework: A cross-industry action group 
initiative - list of topics and skills to integrate into 
civil engineering.

•	 Engineers & Geoscientists British Columbia’s 
climate change information portal. 

•	 Climate Atlas of Canada Interactive Map of climate 
impacts.

•	 Envision V3 – Sustainable Infrastructure 
Framework (2018) or visit the Envision Canada 
site to download the Canadian version.

•	 Climate Insight – platform for climate ready 
housing and infrastructure in Canada.

•	 ClimateData.ca - high-resolution climate data to 
help build a more resilient Canada.

•	 CanAdapt - a collective of Canadian professionals, 
organizations, and networks working to help 
Canadian communities and industries adapt to 
climate change and become more sustainable. 

•	 Natural Infrastructure: Online Canadian community 
of practice for nature based climate adaptation.

•	 Housing and Infrastructure Communities 
Canada HICC: Climate Toolkit for Housing and 
Infrastructure.

•	 Climate Risk Institute courses for engineers.

•	 Federation of Canadian Municipalities. Climate and 
Sustainability.  

•	 UNCCe-Learn: Free online module: Cities and 
Climate Change.

•	 World Bank. (2021). A catalogue of nature-based 
solutions for urban resilience. Available here. 

•	 Engineers for One Planet.

https://www.climateframework.com/
https://www.climateframework.com/
https://www.egbc.ca/Registrants/Registrant-Programs/Climate-Sustainability/Climate-Change-Information-Portal
https://climateatlas.ca/planning-climate-change.
https://climateatlas.ca/planning-climate-change.
https://sustainableinfrastructure.org/wp-content/uploads/EnvisionV3.9.7.2018.pdf
https://sustainableinfrastructure.org/wp-content/uploads/EnvisionV3.9.7.2018.pdf
https://climateinsight.ca/
https://climatedata.ca/?
https://canadapt.network/
https://www.naturalinfrastructurenb.ca/
https://www.naturalinfrastructurenb.ca/
https://housing-infrastructure.canada.ca/climate-toolkit-trousse-climat/index-eng.html#tools
https://housing-infrastructure.canada.ca/climate-toolkit-trousse-climat/index-eng.html#tools
https://climateriskinstitute.ca/courses/
https://www.fcm.ca/en/focus-areas/climate-and-sustainability
https://www.fcm.ca/en/focus-areas/climate-and-sustainability
https://unccelearn.org/course/view.php?id=21&page=overview
https://unccelearn.org/course/view.php?id=21&page=overview
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/502101636360985715
https://engineeringforoneplanet.org/
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