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Introduction

Recent research into civil and environmental engineering
schools indicates that climate change adaptation knowledge
is not yet readily accessible to a large number of students
in Canadian professional programs, a situation generally
attributed to stringent degree requirements that are aligned
with competencies defined by professional bodies.

These systemic factors are compounded by the interdisciplinary nature of
climate change, organizational inertia, and disciplinary silos (MacVicar, 2025).
Consequently, the identification, articulation, and development of climate related
competencies remain a persistent challenge for both educators and practitioners.

This structural gap limits the extent to which emerging engineers are prepared
to integrate climate action considerations into standard professional practice,
including in their ongoing continuing professional development.

Survey data from the 2024 Professional Workforce Study (Earnscliffe) reveals a
pronounced perception that the engineering profession collectively can influence
climate adaptation and mitigation: 90% of respondents indicated the profession
has a significant or moderate role to play. The same survey reported that one-
third (34%) of engineers identified climate change as the most important issue
facing the profession, with similar proportions citing it as the foremost issue
for Canada (30%) and for their own work (27%). However, fewer engineers view
their individual work as having comparable impact. Self-assessed expertise is
high - 41% rated themselves as very knowledgeable about adaptation and its
implications for professional practice, and 44% felt at least somewhat equipped
to apply adaptation tools and communicate the business case for doing so.
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Respondents identified specific competency priorities, notably in risk and
vulnerability assessment and management, where 41% expressed a desire for
additional training. More than half of engineers supported incorporating climate
change adaptation into mandatory continuing professional development
programs, underscoring broad demand for structured, profession level learning to
close current capability gaps (Earnscliffe, 2024).

Existing competencies and guidance on climate

The Climate Action Competency Framework (CACF V2) exhibits substantial overlap
with existing core engineering guidance and competency documents.

Key points of alignment include:

+ Engineers Canada’s Guideline on Principles of Climate Adaptation and
Mitigation, which articulates eleven principles that define the professional
practice required to initiate adaptation actions and enhance resilience;

+ the Guideline on Indigenous Consultation, which draws on the National
Truth and Reconciliation Calls to Action and the UN Declaration on the
Rights of Indigenous Peoples and aims to strengthen relationships and
community outcomes;

« the 2024 Competency Assessment Guide for Engineering Applicants
and Trainees, which defines seven competency domains (Technical;
Communication; Project and Financial Management; Team Effectiveness;
Professional Accountability; Social, Economic, Environmental and
Sustainability; and Personal Continuing Professional Development).

These documents, and others, provide a substantive foundation against
which CACF V2 competencies can be compared.

Our review mapped a total of 66 CACF V2 competencies to current engineering
standards and practice guidelines. Approximately half of these mapped
competencies are climate-specific and are primarily derived from Engineers
Canada’s Guideline on Principles of Climate Adaptation and Mitigation and the
Guideline on Sustainable Development and Environmental Stewardship. Many
of the remaining competencies—particularly those in the CACF V2 Working
Together domain—align closely with Pan-Canadian engineering competencies
and the Guideline on Indigenous Consultation, reflecting shared emphases on
collaboration, stakeholder engagement, and sustainability.

Notwithstanding this alignment, the CACF V2 also identifies climate-specific

competencies that are novel or additional to those defined in existing engineering
documents. These emergent competencies highlight gaps in current standards
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and suggest areas for targeted curriculum development, professional training,
and updates to practice guidelines to ensure the profession can meet evolving
adaptation and resilience requirements.

The Climate Action Competency Framework (CACF V2) identifies a set of
competencies that are not currently and clearly reflected in engineering specific
documents, creating discrete gaps between emerging demands for climate action
across the engineering fields and established professional standards. These gaps
are concentrated in areas that extend beyond traditional technical domains to
include engagement with diverse collaborators, professional practice oriented
toward demonstrating and embedding resilience, and the capacity to steward
climate action and transformative change at scale. The CACF V2 also highlights
planning and strategic capabilities—Climate Action Strategy & Planning—alongside
financial literacy specific to climate interventions (Climate Related Finance), and an
emphasis on generating and applying evidence through Climate Action Research.
Educational roles are foregrounded as well, with competencies for education and
teaching others and for developing practical solutions, including Greenhouse Gas
(GHG) accounting and end-to-end solution development.

Targeted Areas for Curriculum Development
Climate Adaptation Competencies not reflected in existing engineering standards

Domain 6 6 6 Domain

Leadership a

Competencies Competencies

« Climate Action Strategy & Planning  Climate Data & Information Analysis
« Climate-Related Finance o GHG Accounting

Domain Domain

Capacity Building Effecting Change

Competencies Competencies

+ Climate Action Research « Change Management

These competency gaps signal a shift in the scope of professional expectations:
engineers are increasingly expected to operate at the interface of technical
design, community engagement, policy translation, and organizational
change. The absence of explicit coverage for these areas in existing engineering
guidance suggests opportunities to strengthen curriculum design, professional
assessment, and continuing professional development frameworks. Addressing
these gaps will require deliberate alignment between the CACF V2 and
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engineering standards to ensure that emerging competencies—particularly
those that are interdisciplinary, strategic, and pedagogical—are recognized,
taught, and assessed within the profession.

Subcommittee work

A central question that emerged during the subcommittee’s work concerned the
appropriate scope of climate adaptation competencies for engineers: should
competencies be framed broadly to apply across the profession, or should they be
differentiated by discipline (forexample, civil, mechanical, orelectrical engineering)?

Introduction

The subcommittee did not reach a definitive position
on how to account for disciplinary variation. Members
acknowledged substantive differences in practice
contexts and risk profiles across disciplines and
recommended further analysis to determine whether
a single, profession wide competency set can or
should be developed and operationalized or whether
discipline specific elaboration is required to ensure
relevance and applicability.

A further insight relates to the structure and tone of
CACF V2. While the framework lays out a wide range
of important competencies, many are expressed

Subcommittee Key Findings

1. Further work is needed to
determine if competencies should
be framed broadly to apply across
the profession, or specifically for
each discipline.

2. Qualitative competency
statements need to be translated
into more concrete, measurable,
and technically framed indicators

in terms that contrast with the predominantly for engineers.
quantitative and technical orientation of engineering

professionals. This mismatch constitutes a practical

barrier to adoption by engineers: competencies

framed primarily as qualitative outcomes may be perceived as less actionable or
measurable within existing engineering assessment and accreditation systems.
For individual practitioners, the competencies may not be clearly or intuitively
connected to their work and role. Translation of the qualitative competency
statements into more concrete, measurable, and technically framed indicators will
likely be necessary to facilitate uptake.

This report therefore seeks to bridge CACF V2 and engineering practice by
demonstrating how the framework’s competencies can be interpreted and
reformulated for an engineering audience. Through targeted application and
reinterpretation, the report illustrates what CACF V2 competencies would look
like if written with engineers and the engineering sector as the primary audience,
thereby supporting alignment with professional norms, assessment mechanisms,
and continuing professional development.

Climate Adaptation Competencies for Engineers | 6



Recommendations

The engineering profession is inherently diverse, encompassing
multiple disciplines (for example, civil, mechanical, chemical,
computer, and environmental), a wide range of sectors (including
telecommunications, software, infrastructure, buildings,
aerospace, forestry, and mining), and varied roles within
disciplines (technical specialists, project managers, and leaders).

National and provincial/territorial regulatory bodies have established extensive
competency expectations and guidance that overlap with many elements of
the Climate Action Competency Framework (CACF V2). Conversely, the CACF V2
articulates a broad set of competencies that can be applied across disciplines,
sectors, and roles, offering a crosscutting perspective on the knowledge and
capabilities required to advance climate action.

A principal challenge is translating individual CACF V2 competencies into the
language and practice of engineering so that they are meaningful and actionable
in the workplace. This requires contextualizing competencies to reflect discipline
specific practice, regulatory obligations, and the operational realities of engineering
projects and organizations. Without such translation, CACF V2 statements risk
remaining abstract and may not be readily integrated into accreditation processes,
competency assessments, or day-to-day professional decision-making (including
as it relates to the planning of continuing professional development and training).
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Recommendations

The objective of this work is to assist engineers and regulators in understanding the
range of competencies necessary to support climate action and to interpret those
competencies through the lens of the engineering profession. To that end, the
project tests potential approaches for restating competencies by applying selected
CACF V2 competencies to representative engineer profiles.

Given the breadth of disciplines, sectors, and roles within the profession, a
comprehensive mapping for every context and every CACF V2 competency is not
feasible. The subcommittee therefore defined a representative set of engineer
profiles and identified a subset of CACF V2 competencies to explore for each profile.
These illustrative mappings demonstrate how the CACFV2 can serve as a practical
tool for individual engineers, team leaders, and regulators when considering the
competencies required to advance resilient and equitable climate action.

Core competencies

Engineering encompasses and demands a wide range of
competencies across multiple domains.

Domains

a) Working Together
6 & 6 Engineers routinely operate in collaborative; multidisciplinary environments where working
together across specialties is essential to project success.

Capacity Building
Engineers play a central role in capacity building by supporting their own professional
development and mentoring new engineers.

Leadership

ﬁ In addition to technical responsibilities, engineers contribute to and help shape climate
action policy through participation in the development of codes, standards, and regulatory
instruments, and they often assume leadership roles in these processes.

Climate Risk Assessment, Solution Design, Effecting Change
A Practitioners lead technicalanalysessuch as climate risk assessments,
identify and design appropriate and effective solutions; and maintain

ongoingoversight by monitoring risks and evaluating the performance
and effectiveness of implemented measures.
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Recommendations

From the CACF V2 competencies, the following table identifies the domains and
competencies thought to be broadly applicable and transferable to engineers.

Climate Adaptations Competencies for Engineers

Core competencies applicable across the engineering profession

Domain 6 & 6
Working Together la
Competency Areas

« Collaboration

« Communication
+ Cultural Agility
« Facilitation

Domain %
Leadership

Competency Areas
+ Climate-Informed Decision-Making
 Climate Action Policy

+ Engagement
+ Conflict Management
+ Professional Practice

Domain A
Climate Risk Assessment

Competency Areas

+ Climate Risk Management

» Climate Data & Information Analysis
+ Climate Action Research

« GHG Accounting

Domain

Capacity Building

Competency Areas

« Mainstreaming

+ Education / Teaching Others

+ Lifelong Learning /
Professional Development

Domain

Effecting Change

Competency Areas
« Implementation
+ Monitoring and Evaluation

Domain
Solution Design

Competency Areas

Creativity / Innovation

Critical Thinking / Problem Solving
Climate Finance

Solution Development
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Profiles

The following profiles are presented to demonstrate how a range of professionals
in Engineering can develop and apply competencies to tackle the climate crisis:

Discipline 1 Discipline
Civil Engineer Electrical
Sector Engineer
Transportation Sector
Electrical
Transmission and
Distribution
Discipline 2 Discipline
Mechanical Computer
Engineer Engineer
Sector Sector
Building Software
Development
Discipline 3 Discipline
Environmental Biomedical
Engineer Engineer
Sector Sector
Water, Waste-water Healthcare
Management
Discipline 4 Discipline
Consulting Chemical
Engineer Engineer
Sector Sector
Construction, Public Energy
Infrastructure,
Energy, etc.
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Appendix - Profiles

How to Use This Appendix

This appendix shows how engineering climate adaptation
competencies align with different proficiency levels. Use it as a

reference to:

« Understand what each level means in practice
+ Identify areas for professional growth
+ Guide your learning and development

Proficiency Levels

React / Follow

Understand the
basics and follow
established
processes

Low Proficiency

Act [ Apply

Apply knowledge
and skills
independently in
practice

Anticipate /
Initiate / Enable

Lead integration
and anticipate
future needs

00000

Lead / Strategize

Shape policy, set
standards, and
lead large-scale
implementation

00000

» High Proficiency
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Appendix - Civil Engineer

1. Civil Engineer
Transportation Sector

Profile description

Transportation engineers design, plan, and manage systems that move people
and goods safely and efficiently. They focus on roads, highways, transit systems,
airports, and other infrastructure, using data and modeling to improve traffic flow,
reduce congestion, and enhance safety. Their work also considers sustainability, accessibility, and future needs—
like adapting to electric vehicles and climate impacts—to create reliable, resilient transportation networks.

Some climate-action tasks or skills for this engineer may include:

+ Understanding impacts and risks of changing climate for transportation infrastructure.

« Model and quantify impacts of chronic (hotter temperature, or more freeze-thaw leading to maintenance)
and acute (landslide, flood) climate impacts on travel time, business and environment.

« Develop and analyze transportation solutions (policy + technical) and build business case for interest
holders.

+ Develop and support implementation of design for disaster recovery infrastructure.

« Analyze and address transportation infrastructure dependencies to other critical services (power, storm
water management, maintenance, emergency repair).

Applying sample competencies from the CACF V2 to illustrate how competency areas can be developed and
applied at progressive proficiency levels.

Table 1: Exploring a sample set of competencies at range of proficiency levels for civil engineers

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Follow professional Support Participating in code
practice guidelines implementation development / renewal
on climate change and integration of committees and
Professional and §usta|nab|l|ty. . prc?fes.smnal practice processes to support
. published by Provincial guidelines and integration of climate
Practice . o . . . .
/ Territorial Regulator. principles in project data, climate action,

design and processes.  climate resilience.
Advocate for climate
action.
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Appendix - Civil Engineer

Proficiency Level

Competency Area React / Follow
Participate in learning
sessions related to
climate change.

Education /
teaching others

Follow climate
science/knowledge-
informed decision-
making processes.

Engineer integrates

Climate-informed climate data |.n.r|sk
analyses, decision-

Decision-making making or design.

Follows relevant
policies and
legislation, from
municipal to federal

it heitier) level, in technical

Policy design.
Monitor impact of
Climate Risk er:rr}it;eeizj ZgStce):']s
and Resilience & Y .
Management

Access and use climate

Climate Data,
information.

Information and
Spatial Analysis

Act [ Apply Initiate / Enable
Communicate to
colleagues / team
about climate action
opportunities,
including new
approaches, risks,
policy development.

Implement personal
and professional
development plans
focused on climate.

Apply evidence-based
decision-making
practices.

Engineer identifies
and applies best
practices and tools to
assess climate risk and
identify adaptation
options to inform
decision-makers.

Inform new climate
action policies and
practices (e.g., apply
technical knowledge
to support climate-
ready codes and
standards).

Assess impacts of
climate change and
risks to engineered
systems; document
and communicate
results.

Collect climate
information.

Assess and interpret
climate information.
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Appendix - Civil Engineer

Proficiency Level

Competency Area React / Follow Act [ Apply Initiate / Enable

Develop emissions Monitor, verify, and
Greenhouse Gas inventory; Conduct report emissions.
(GHG) Accounting GHG accounting and
measurement.
Articulate climate Identify potential
related challenges climate action
Solution and current solutions in new
Development solutions related projects to adapt
to transportation to potential future
engineering. climate hazards.
Monitor the Verify and report on Evaluate climate
Monitoringand  effectiveness of outcomes and output  action initiatives.
Evaluation climate action of climate action
initiatives. initiatives.
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Appendix - Mechanical Engineer

2. Mechanical Engineer
Building Sector - HVAC, plumbing, electrical

Profile description

A mechanical engineer working in the building sector is responsible for selecting
materials and designing systems that enhance the resilience of buildings to
evolving climate conditions. This includes specifying durable, low carbon, and
climate adapted materials and designing HVAC systems sized and configured for
projected climatic conditions over the design life of the equipment, with explicit consideration of changing
operating envelopes, extreme storms, and degraded outdoor air quality such as wildfire smoke. The role
requires conducting quantitative air quality and thermal performance calculations, designing heat pump
systems and high efficiency air filtration, and integrating passive strategies and backup power solutions to
maintain critical functions during periods of grid unreliability.

Beyond technical design, the engineer contributes to organizational preparedness and operational resilience
by leading climate risk assessments, developing asset management strategies, and preparing operational plans
that address maintenance, monitoring, and contingency response. They participate in emergency preparedness
and disaster management activities, advise on system redundancy and passive survivability measures, and
support behaviour change initiatives that improve building performance and occupant safety. Through these
combined technical and programmatic responsibilities, the mechanical engineer ensures that building systems
remain functional, safe, and effective under a range of future climate scenarios.

Table 2: Exploring a sample set of competencies at range of proficiency levels for mechanical engineers

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Participate in Develop and facilitate

integrated design integrated design
Engagement processes that processes to support

address climate holistic climate solutions

change as topicin for facilities.

building design.

Identify Individual professional  Develop a plan for Develop staff plans,

Lifelong Learning individual climate developmentin climate ongoingindividual  including for Engineers-

| Professional  competencies that competency domains. professional in-Training, and support
Development may be applicable to developmentin climate competencies.

workflow or career. climate domains.
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Competency Area React / Follow

Climate-informed
Decision-making

Climate Action
Policy

Climate Risk
and Resilience
Management

Climate Data,
Information and
Spatial Analysis

Greenhouse Gas
(GHG) Accounting

Solution
Development

Monitoring and
Evaluation

Follow climate
science/knowledge-
informed decision-
making processes.
Engineer integrates
climate data in risk
analyses, decision-
making or design.

Follow relevant
policies and
legislation, from
municipal to federal
level, in technical
design.

Monitor impact of
climate change on
engineered systems.

Access and use
climate information.

Articulate climate
related challenges
and current solutions
to ensure building
operates during
climate events,
material durability.

Monitor the effective-
ness of climate action
initiatives

Act [ Apply

Apply evidence-based
decision making
practices.

Engineer identifies and
applies best practices
and tools to assess
climate risk and identify
adaptation options to
inform decision-makers.

Assess impacts of
climate change and
risks to engineered
systems; document and
communicate results.

Collect climate
information.

Develop emissions
inventory; Conduct
GHG accounting and
measurement of HVAC
system and other
mechanical building
processes.

Verify and report on
outcomes and output of
climate action initiatives

Appendix - Mechanical Engineer

Inform new climate
action policies and
practices (e.g., apply
technical knowledge
to support climate-
ready codes and
standards).

Assess and interpret
climate information.

Monitor, verify, and
report emissions
emanating from
HVAC system
processes.

Identify potential
climate action
solutions.
Understanding
interconnections

of systemsina
building (power
grids, HVAC systems,
water management)

Evaluate climate
action initiatives
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Appendix - Environmental Engineer

3. Environmental Engineer
Water and Wastewater Management

Profile description

An environmental engineer working in the water and wastewater sector provides
technical leadership across a spectrum of climate-sensitive challenges, with a
particular emphasis on conserving and optimising water use for all applications.
They project and evaluate the impacts of flooding and drought on water systems
through hydrologic and hydraulic modelling, assess water availability and quality under changing climate
conditions, and conduct comprehensive risk assessments to inform asset-management strategies and
operational plans. The role routinely involves developing and evaluating nature-based solutions that are
resilient to climate change and deliver co-benefits such as biodiversity enhancement and flood attenuation,
as well as assessing engineered flood defences where nature-based approaches are not feasible. The engineer
may also undertake greenhouse-gas accounting and environmental impact reporting for treatment processes
and infrastructure and provide climate-informed design inputs to other engineering disciplines to ensure
integrated, system-level resilience.

The environmental engineer contributes to preparedness and response by participating in emergency planning
and disaster management, advising on contingency operations during contamination events or infrastructure
failure, and supporting continuity of service under extreme events. They lead stakeholder engagement with
utilities, public health authorities, Indigenous communities, and municipal planners to translate technical
findings into implementable actions and to promote behaviour change that reduces demand and improves
system performance. Through capacity building—training operators and mentoring junior staff—the engineer
helps embed adaptive practices within organizations, and through monitoring and evaluation they track the
effectiveness of implemented solutions to inform iterative improvements and long-term resilience planning.

Table 3: Exploring a sample set of competencies at range of proficiency levels for environmental engineers

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Participate in Facilitate a group Create a facilitative Develop climate

facilitative processes  of diverse group environment to action facilitation

that engage members to include share and integrate strategies that

diverse expert different ideas, needs  knowledge across engage diverse expert
Facilitation areas (watershed, and perspectives. multiple knowledge areas (watershed,

ecosystem, areas, including ecosystem,

engineering). Indigenous engineering) to

knowledges. develop robust climate

adaptation solutions.

Climate Adaptation Competencies for Engineers | 17



React / Follow

Competency Area

Climate Action
Research

Follow climate
science/knowledge-
informed decision-
making processes.
Engineer integrates
climate data in risk
analyses, decision-
making or design.

Climate-informed
Decision-making

Follow relevant
policies and
legislation, from

Climate Action  municipal to federal

Policy level, in technical
design.
Monitor impact of
Climate Risk :‘rzfﬁizeeizjzgsetzgs
and Resilience g 3% .
Management

Access and use climate
Climate Data information
and Information

Analysis

Greenhouse Gas
(GHG) Accounting
(GAP)

Appendix - Environmental Engineer

Proficiency Level

Act [ Apply

Contribute to climate
action research by
sharing project-related
outcomes and best-
practices.

Apply evidence-based
decision making
practices.

Engineer identifies
and applies best
practices and tools to
assess climate risk and
identify adaptation
options to inform
decision-makers.

Inform new climate
action policies and
practices (e.g., apply
technical knowledge
to support climate-
ready codes and
standards).

Assess impacts of
climate change and
risks to engineered
systems; document
and communicate
results.

Collect climate
information

Assess and interpret
climate information

Develop emissions
inventory; Conduct
GHG accounting and
measurement

Monitor, verify, and
report emissions
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of the environment
and develop
innovative adaptive
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Promote and
encourage equitable
decision-making
processes.

Engineer assesses
risk, identifies climate
action solutions,

and communicates
effectively (including
for example, cost-
benefit analyses and
equity considerations)
to support decision-
making.

Facilitate the creation
and implementation of
climate action policies
and practices.

Lead creation of new
policies, operational
practices, codes or
standards.

Set Science-Based
Targets (SBT’s) for
decarbonization



Solution
Development

Critical Thinking /
Problem Solving

Monitoring and
Evaluation

Articulate climate
related challenges and
solutions based on
project scope.

Use critical thinking
skills to search for
solutions and processes
that can reduce
environmental impact
while preserving project
needs.

Monitor the
effectiveness of
climate action
initiatives

Act [ Apply

Verify and report on
outcomes and output
of climate action
initiatives

Appendix - Environmental Engineer

Proficiency Level
Competency Area React / Follow

Identify climate action
solutions to promote
sustainability while
adhering to project
scope.

Understanding
interconnections of
ecosystems, Nature-
based solutions and
grey infrastructure in
resilient design for
WWW systems.

Evaluate climate
action initiatives
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Appendix - Consulting Engineer

4. Consulting Engineer
Multi-disciplinary

Profile description

A consulting engineer working across multiple sectors and disciplines translates
client objectives into clear, discipline specific design requirements and work
packages. They guide needs development with clients, conduct initial research
on climate related considerations, and synthesize inputs from civil, mechanical,
electrical, and other specialists to establish measurable performance criteria and acceptance standards. Early-
stage climate screening and specification of performance over asset lifecycles are core tasks that ensure projects
are technically coherent and climate resilient.

In delivery, the consultant prepares or leads climate risk assessments, helps establish risk tolerance, supports
processes to define resilience and reliability benchmarks, and develops investment strategies, business cases,
and risk mitigation plans. They support funding applications, oversee project implementation, and conduct
targeted research to close knowledge gaps, while coordinating with subject matter experts to integrate climate
aspects into multidisciplinary teams. Through this combination of technical specification, strategic analysis,
and stakeholder coordination, the consulting engineer enables clients to prioritize resilient, cost-effective
solutions across sectors.

Table 4: Exploring a sample set of competencies at range of proficiency levels for consulting engineers

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Work effectively with Facilitate cooperation & Build and maintain Identify and initiate
. others to achieve collaboration. collaborative collaborative
Collaboration . . . .

climate action goals relationships. endeavours.
and objectives.
Employ strategies Contribute to climate Apply design
to observe, ideate, knowledge and thinking processes;
reflect, build, and capacity development. Lead integrated

Gt rebuild solutions. de5|gn prchsses,

. multi-disciplinary
Innovation

design charettes, to
develop creative and
innovative climate
action solutions.
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Competency Area

Climate-informed
Decision-making

Climate Action
Policy

Climate Risk
and Resilience
Management

Climate Data
and Information
Analysis

Greenhouse Gas

(GHG) Accounting
(GAP)

Solution
Development

Climate Finance

Monitoring and
Evaluation

React / Follow

Follow climate
science/knowledge-
informed decision-
making processes.
Engineer integrates
climate data in risk
analyses, decision-
making or design.

Follows relevant
policies and
legislation, from
municipal to federal
level, in technical
design.

Monitor impact of
climate change on
engineered systems.

Access and use climate
information.

Articulate climate
related challenges and
current solutions.

Provide data and
analysis to support
cost-benefit or
financial assessment
of adaptation actions.

Monitor the
effectiveness of
climate action
initiatives.

Act [ Apply

Apply evidence-based
decision making
practices.

Engineer identifies
and applies best
practices and tools to
assess climate risk and
identify adaptation
options to inform
decision-makers.

Assess impacts of
climate change and
risks to engineered
systems; document and
communicate results.

Collect climate
information.

Develop emissions
inventory; Conduct
GHG accounting and
measurement.

Estimate design,
construction and
operational costs
of climate action
initiatives.

Verify and report on
outcomes and output
of climate action
initiatives.

Appendix - Consulting Engineer

Inform new climate
action policies and
practices (e.g., apply
technical knowledge
to support climate-
ready codes and
standards).

Assess and interpret
climate information.

Monitor, verify, and
report emissions.

Identify potential
climate action
solutions.

Evaluate cost-benefit
of climate action
initiatives.

Evaluate climate
action initiatives.
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Promote and
encourage equitable
decision-making
processes.

Engineer assesses
risk, identifies climate
action solutions,

and communicates
effectively (including
for example, cost-
benefit analyses and
equity considerations)
to support decision-
making.

Facilitate the creation
and implementation
of climate action
policies and practices.
Lead creation of new
policies, operational
practices, codes or
standards.

Set Science-Based
Targets (SBT’s) for
decarbonization.

Develop climate
action plans and
solutions.

Design and lead
cost-benefit or multi-
criteria analysis

of climate action
initiatives.

Establish monitoring
and evaluation
approaches.



Appendix - Electrical Engineer

5. Electrical Engineer
Power grids and communication systems

Profile description

An electrical engineer working in electricity transmission, distribution, and
communication systems defines design variables for new equipment and system
upgradeswithexplicitconsiderationofclimateandsite-specificimpactsandengages
with other specialists where appropriate to co-develop solutions. They translate
client and system requirements into discipline specific design criteria, consult relevant standards, regulations,
and operational guidelines, and provide climate informed design inputs to collaborating engineering teams.
Core responsibilities include developing demand forecasts, evaluating resource supply options, and assessing
transmission and distribution alternatives to meet system needs under future climate scenarios; expertise in
microgrids, smart grids, storage solutions, and off grid resilient systems is routinely applied to expand system
flexibility and reliability.

Theengineer considers system resilience and life safety systems to plan for outages and extreme events, validating
backup power, fire protection, and life safety performance through simulated outage and severe weather
scenarios. They conduct planning and evaluation of siting and upgrade options, assess flood and other hazard
impacts on assets, and evaluate flood defence measures (including nature-based solutions) where relevant.
Responsibilities may also include preparing resilience and reliability benchmarks, recommending electrification
and carbon reduction strategies tied to building electrical infrastructure (for example, capacity for solar PV and
battery storage), or evaluating lifecycle carbon impacts of equipment options to select low embodied carbon,
energy efficient, and climate resilient solutions.

Table 5: Exploring a sample set of competencies at range of proficiency levels for electical engineers

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Communicate Communicate climate  Communicate
effectively to a wide risks of power gridsto  resilience benéfits;
range of project decision-makers. co-benéfits of low-
Communication members with carbon grid and
varying discipline RE; cost-benefit
backgrounds. analysis; collaborator
consultations, etc.
Support climate action Promote climate Enhance individual Apply climate action
measures in your work action measures to and collective adaptive principles to reduce
by staying informed on colleagues and project capacity and action. carbon intensity,
Mainstreaming  climate hazards and members by applying increase robustification
outage resilience. them in your own of the systems, and
work. plan for resilience

during power outages.
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Climate-informed
Decision-making

Climate Action
Policy

Climate Risk
and Resilience
Management

Climate Data
and Information
Analysis

Greenhouse Gas
(GHG) Accounting
(GAP)

Monitoring and
Evaluation

Appendix - Electrical Engineer

Proficiency Level
Competency Area React / Follow

Follow climate
science/knowledge-
informed decision-
making processes.
Engineer integrates
climate data in risk
analyses, decision-
making or design.

Follows relevant
policies and
legislation, from
municipal to federal
level, in technical
design.

Monitor impact of
climate change on
engineered systems.

Access and use climate
information.

Monitor the
effectiveness of
climate action
initiatives

Act [ Apply

Apply evidence-based
decision-making
practices.

Engineer identifies
and applies best
practices and tools to
assess climate risk and
identify adaptation
options to inform
decision-makers.

Assess impacts of
climate change and
risks to engineered
systems; document
and communicate
results.

Collect climate
information

Develop emissions
inventory; Conduct
GHG accounting and
measurement

Verify and report on
outcomes and output
of climate action
initiatives

Inform new climate
action policies and
practices (e.g., apply
technical knowledge
to support climate-
ready codes and
standards).

Assess and interpret
climate information

Monitor, verify, and
report emissions

Evaluate climate
action initiatives

Climate Adaptation Competencies for Engineers | 23

Promote and
encourage equitable
decision-making
processes.

Engineer assesses
risk, identifies climate
action solutions,

and communicates
effectively (including
for example, cost-
benefit analyses and
equity considerations)
to support decision-
making.

Facilitate the creation
and implementation of
climate action policies
and practices.

Lead creation of new
policies, operational
practices, codes or
standards.

Set Science-Based
Targets (SBT’s) for
decarbonization

Establish monitoring
and evaluation
approaches
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6. Computer Engineer
Software Development

Profile description

A computer engineer specializingin software development designs and implements
tools for data analysis and decision support that are deployed to support
climate action across sectors such as agriculture, infrastructure, transportation,
and environmental science. They develop tools to support interpretation and
dissemination of projected climate data to improve understanding of climate impacts and support experts
and policymakers in predicting trends and translating model outputs into actionable insights and solutions. In
multidisciplinary projects the engineer integrates climate data, validates model assumptions, and collaborates
with subject matter experts to ensure tools are robust, reproducible, and fit for purpose.

The engineer also prioritizes energy efficiency in software design to reduce emissions associated with energy
use and computation. When engaged in planning, they identify and select regions and data centres with lower
carbon intensity and schedule workloads to run when electricity sources are cleaner, and minimise data usage
through streamlined cache policies, media file optimisation, and data expiration policies. Similarly, in planning
they support identification of climate hazards that may affect system Together these and other practices reduce
energy consumption in data centres and devices and enable scalable, resilient software solutions that support
climate mitigation and adaptation.

Table 6: Exploring a sample set of competencies at range of proficiency levels for computer engineers

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Communicate climate Communicate

risks to decision- resilience benefits;
makers. implication of
new software on
Communication climate resilience;

communicate GHG
savings effectively
to different group

members.
Support climate action Promote climate Enhance individual Optimize software to
measures. action measures in and collective adaptive support current and
projects to reduce capacity and action. future climate action.

Mainstreaming carbon intensity and

increase adaptation
and resilience.
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Competency Area

Climate-informed
Decision-making

Climate Action
Policy

Climate Risk
and Resilience
Management

Climate Data
and Information
Analysis

Greenhouse Gas
(GHG) Accounting
(GAP)

Solution
Development

React / Follow

Follow climate
science/knowledge-
informed decision-
making processes.
Engineer integrates
climate data in risk
analyses, decision-
making or design.

Follow relevant
policies and
legislation, from
municipal to federal
level, in technical
design.

Monitor impact of
climate change on
engineered systems.

Access and use climate
information to predict
current and future
carbon intensity of
software, data, and
models.

Articulate climate
related challenges
and current

solutions to ensure
software minimizes
computational energy

Act [ Apply

Apply evidence-based
decision making
practices.

Engineer identifies
and applies best
practices and tools to
assess climate risk and
identify adaptation
options to inform
decision-makers.

Assess impacts of
climate change and
risks to engineered
systems; document
and communicate
results.

Collect climate
information.

Develop emissions
inventory; Conduct
GHG accounting and
measurement of
software and resources
used.

Appendix - Computer Engineer

Inform new climate
action policies and
practices (e.g., apply
technical knowledge
to support climate-
ready codes and
standards).

Assess and interpret
climate information

Monitor, verify, and
report emissions

Identify potential
climate action
solutions.
Understanding
interconnections of
systems (software,
hardware, electrical

grid/energy systems).
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Promote and
encourage equitable
decision-making
processes.

Engineer assesses
risk, identifies climate
action solutions,

and communicates
effectively (including
for example, cost-
benefit analyses and
equity considerations)
to support decision-
making.

Facilitate the creation
and implementation of
climate action policies
and practices.

Lead creation of new
policies, operational
practices, codes, or
standards.

Develop tools to
model and analyze
climate data to help
predict current

and future climate
scenarios.

Set Science-Based
Targets (SBT’s) for
decarbonization

Develop climate action
plans and solutions to
schedule workloads to
lower carbon intensity,
scale down software
when not in use, and
upgrade to more
efficient hardware.



Appendix - Computer Engineer

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Monitor the Verify and report on Evaluate climate Establish monitoring
effectiveness of outcomes and output  action initiatives. and evaluation
climate action of climate action approaches to
Monitoringand initiatives initiatives. continuously find ways
Evaluation to optimize software,

lower data usage, and
reduce computational
resources.
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Appendix - Biomedical Engineer

7. Biomedical Engineer
Profile description

A biomedical engineer in the healthcare sector designs, develops, and validates
medical diagnostic and clinical instrumentation, equipment, and procedures,
and creates devices to assist persons with disabilities. They lead the specification,
modification, installation, and supervised commissioning of medical equipment,
ensuring that procurement and deployment meet clinical requirements and
regulatory standards. The engineer advises hospital administrators on planning, acquisition, and optimal use of
medical equipment, and provides technical oversight during installation and integration with facility systems,
including backup power and life safety interfaces to maintain operation during outages.

In addition to installation and operational support, the engineer is responsible for the ongoing maintenance,
evaluation, repair,andfailureinvestigation of biomedical systemsand software to ensure safety and effectiveness.
They apply decision-making criteria and lifecycle thinking to specify low carbon, durable, and energy efficient
components that reduce embodied emissions and extend service life. At the same time, they consider climate
impacts to critical systems and ensure adaptation and risk management measures maintain critical services.
Theroleincludes applied research and development, including design of new tools, conducting rigorous testing
and validation to meet safety and durability standards, and identifying opportunities for climate resilience
across system design and healthcare operations.

Table 7: Exploring a sample set of competencies at range of proficiency levels for biomedical engineers

Proficiency Level
Competency Area React / Follow Initiate / Enable

Act [ Apply

Engagement

Lifelong learning
/ Professional
Development

Participate in
engagement activities,
like a community
meeting, to learn
about the needs of
various community
members from
different backgrounds
and perspectives.

Involved awareness
of emerging research
practices and climate
change knowledge.

Engage directly with
medical staff and
practitioners to learn
about the needs of
various community
members from
different backgrounds
and perspectives.

Participate in research
committees and
meetings to gain a
deeper understanding
of biological systems
and climate action.

Develop a plan for
ongoing individual
professional
developmentin
climate domains.
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Develop and facilitate
meetings with medical staff
and practitioners to learn
about the needs of various
community members from
different backgrounds and
perspectives.

Develop staff plans,
including for Engineers-
in-Training, and support
climate competencies.



Proficiency Level

Competency Area React / Follow

Climate-informed
Decision-making

Climate Action
Policy

Climate Risk
and Resilience
Management

Climate Data
and Information
Analysis

Greenhouse Gas
(GHG) Accounting
(GAP)

Creativity /
Innovation

Monitoring and
Evaluation

Follow climate
science/knowledge-
informed decision-
making processes.
Engineer integrates
climate data in risk
analyses, decision-
making or design.

Follows relevant
policies and
legislation, from
municipal to federal
level, in technical
design.

Monitor impact of
climate change on

engineered systems.

Access and use climate

information.

Employ strategies
to observe, ideate,
reflect, build, and
rebuild solutions.

Monitor the
effectiveness of
climate action
initiatives.

Act [ Apply

Apply evidence-based
decision making
practices.

Engineer identifies
and applies best
practices and tools to

assess climate risk and

identify adaptation
options to inform
decision-makers.

Assess impacts of
climate change and
risks to engineered
systems; document
and communicate
results.

Collect climate
information

Develop emissions
inventory; Conduct
GHG accounting and
measurement

Contribute to climate
knowledge and

capacity development.

Verify and report on
outcomes and output
of climate action
initiatives.

Appendix - Biomedical Engineer

Inform new climate
action policies

and practices (e.g.,
apply technical
knowledge to
support climate-
ready codes and
standards).

Assess and
interpret climate
information

Monitor, verify, and
report emissions

Evaluate climate
action initiatives.

Climate Adaptation Competencies for Engineers | 28

Promote and encourage
equitable decision-making
processes.

Engineer assesses

risk, identifies climate
action solutions, and
communicates effectively
(including for example,
cost-benefit analyses and
equity considerations) to
support decision-making.

Facilitate the creation

and implementation of
climate action policies and
practices.

Lead creation of new
policies, operational
practices, codes or
standards.

Set Science-Based Targets
(SBT’s) for decarbonization

Develop new uses of
genetic engineering tools
to contribute to climate
change solutions (i.e. use
of biosensing technologies
to detect pathogens in
environment and food).

Establish rigorous testing
and monitoring to ensure
medical devices meet
design requirements and
durability while minimizing
environmental impacts.
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8. Chemical Engineer
Energy

Profile description

A chemical engineer in the energy sector leads the technical evaluation and design
of processes that advance decarbonization and climate resilience. Core duties
include conducting economic and technical feasibility studies for low carbon
technologies, developing and testing carbon capture, utilisation, and storage
(CCUS) processes, or optimising renewable energy pathways such as hydrogen production, biofuels, and solar
integrated processes. The engineer researches and improves reaction pathways and materials to increase
energy efficiency, reduce emissions, and enable circular economy outcomes through enhanced recycling and
upcycling of industrial wastes. They design and specify process equipment and control strategies that minimise
pollutant releases and hazardous discharges and evaluate lifecycle carbon impacts to select low embodied
carbon, climate resilient solutions.

In project delivery and operations, the engineer prepares studies and business cases for climate focused
projects, oversees pilot plant construction and scaleup, and supervises technicians and multidisciplinary
teams to ensure safe, compliant implementation. These activities include assessing and addressing climate
change risks to operations and facilities. They establish quality control programs and operating procedures
that enforce emissions limits and resource efficiency targets, prepare contract documents and evaluate tenders
for process works, and contribute to regulatory guidance on environmental protection and chemical handling.
Through targeted research, process optimisation, and robust monitoring, the chemical engineer ensures that
energy sector processes are technically viable, economically justified, and aligned with decarbonization and
resilience objectives.

Table 8: Exploring a sample set of competencies at range of proficiency levels for chemical engineers

Proficiency Level
Competency Area React / Follow Act [ Apply Initiate / Enable

Understand that Prepare responses Research group Foster an environment
different groups to potential conflicts members involved that minimizes and
Conflict (e.g. environmental and learn how to in a project to learn mitigates conflict.
Management scientists) may have incorporate feedback. about different
differing perspectives perspectives and
on certain processes. minimize conflict.
Support climate action Promote climate action Enhance individual Design and develop
measures in your work measures to colleagues and collective new processes
by staying informed and project members adaptive capacity to reduce and
. . on new innovative by applying them in and action. eliminate emissions
Mainstreaming
procedures and your own work. of pollutants and
solutions. hazardous substances
in the environment, air
and water.
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React / Follow
Follow climate
science/knowledge-
informed decision-
making processes.
Engineer integrates
climate data in risk
analyses, decision-
making or design.

Climate-informed
Decision-making

Follow relevant
policies and
legislation, from

Climate Action  municipal to federal

Policy level, in technical
design.
Monitor impact of
Climate Risk climate change on
and Resilience  engineered systems.
Management

Access and use climate
information to predict
current and future
carbon intensity of
software, data, and
models.

Climate Data
and Information
Analysis

Greenhouse Gas
(GHG) Accounting
(GAP)

Use critical thinking
skills to support
climate adaptation
and low-carbon
solutions.

Critical Thinking /
Problem Solving

Monitor the
effectiveness of
climate action
initiatives

Monitoring and
Evaluation

Act [ Apply

Apply evidence-based
decision making
practices.

Engineer identifies and
applies best practices
and tools to assess

climate risk and identify

adaptation options to

inform decision-makers.

Assess impacts of
climate change and
risks to engineered
systems; document and
communicate results.

Collect climate
information.

Develop emissions
inventory; Conduct
GHG accounting and
measurement of
software and resources
used.

Apply problem-solving
techniques to discover
new processes that
reduce emission and
satisfy project needs.

Verify and report on
outcomes and output
of climate action
initiatives

Appendix - Chemical Engineer

Inform new climate
action policies and
practices (e.g., apply
technical knowledge
to support climate-
ready codes and
standards).

Assess and interpret
climate information

Monitor, verify, and
report emissions

Evaluate climate
action initiatives
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Promote and
encourage equitable
decision-making
processes.

Engineer assesses
risk, identifies climate
action solutions,

and communicates
effectively (including
for example, cost-
benefit analyses and
equity considerations)
to support decision-
making.

Facilitate the creation
and implementation of
climate action policies
and practices.

Lead creation of new
policies, operational
practices, codes, or
standards.

Develop tools to
model and analyze
climate data to help
predict current

and future climate
scenarios.

Set Science-Based
Targets (SBT’s) for
decarbonization

Establish monitoring
and evaluation
approaches





https://climateriskinstitute.ca/
mailto:info%40climateriskinstitute.ca?subject=

	Introduction
	Existing competencies and guidance on climate
	Subcommittee work 
	Recommendations
	Core competencies
	Profiles
	Appendix – Profiles



	1. Civil Engineer
	2. Mechanical Engineer 
	3. Environmental Engineer 
	4. Consulting Engineer
	5. Electrical Engineer
	6. Computer Engineer
	7. Biomedical Engineer
	8. Chemical Engineer


