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[bookmark: _Toc109391482][bookmark: _Toc111013899]Introduction
In support of the 2025-2027 Strategic Plan, Engineers Canada developed this environmental scan to provide an overview of the foreseen factors that will have an impact on the engineering regulators, Engineers Canada, and the profession. 
To generate this scan, a literature review of internal and external reports, articles, and regulator strategic plans was conducted. Engineers Canada staff were interviewed, and regulators’ presentations and strategic plans were consulted. This draft environmental scan will be circulated to the following groups for consultation before it is finalized and approved by the Strategic Planning Task Force in December 2022:
· Canadian Engineering Accreditation Board (CEAB) 
· Canadian Engineering Qualifications Board (CEQB)
· Chief Executive Officers Group (CEO Group) 
· Engineering Deans Canada (EDC)
[bookmark: _Toc109391483][bookmark: _Toc111013900]About Engineers Canada
Engineers Canada works on the following 10 purposes on behalf of the provincial and territorial associations that regulate engineering practice and engineering license holders:
1. Accrediting undergraduate engineering programs.
2. Facilitating and fostering working relationships between and among the regulators.
3. Providing services and tools that enable the assessment of engineering qualifications, foster excellence in engineering practice and regulation, and facilitate mobility of practitioners within Canada.
4. Offering national programs.
5. Advocating to the federal government.
6. Actively monitoring, researching, and advising on changes and advances that impact the Canadian regulatory environment and the engineering profession.
7. Managing risks and opportunities associated with mobility of work and practitioners internationally.
8. Fostering recognition of the value and contribution of the profession to society and sparking interest in the next generation of professionals.
9. Promoting diversity and inclusivity in the profession that reflects Canadian society
10. Protecting any word(s), mark, design, slogan, or logo, or any literary, or other work, as the case may be, pertaining to the engineering profession or to its objects.


[bookmark: _Toc109391484][bookmark: _Toc111013901]Status of 2022-2024 strategic priorities
As per Board Policy 1.4., Engineers Canada has a three-year strategic plan, which includes the following strategic priorities[endnoteRef:2]: [2:  Engineers Canada, 2022-2024 Strategic Plan: A Vision for Collaboration, online, https://engineerscanada.ca/about/governance/a-vision-for-collaboration ] 


Figure 1: 2022-2024 strategic priorities, by themes
	1. Advance the engineering regulatory framework
	2. Champion an equitable, diverse, inclusive, and trustworthy engineering profession
	3. Uphold our commitment to excellence

	1.1. Investigate and validate the purpose and scope of accreditation
1.2. Strengthen collaboration and harmonization
1.3. Support regulation of emerging areas
	2.1 Accelerate 30 by 30 
2.2 Reinforce trust and the value of licensure
	3.1 Uphold our commitment to excellence



These priorities are well-aligned and support the similar objectives and themes that a majority of regulators are tackling, when compared against their own strategic priorities. A review of regulators’ strategic plans was performed, when available.. 


Figure 2: Engineering regulator’s strategic priorities and associated themes (as of July 2022)
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[bookmark: _Toc109391485][bookmark: _Toc111013902]Future trends and projected progress on each of the 2022-2024 strategic priorities
The following section provides an overview of issues foreseen in 2025 and beyond. These trends are not mutually exclusive but rather reinforce each other. Given that current strategic priorities are expected to be completed by the end of 2024, this document includes an overview of the work expected to be completed before the 2025-2027 Strategic Plan commences.
[bookmark: _Toc109391486][bookmark: _Toc111013903]Trends in engineering education and accreditation
This section provides an overview of trends related to engineering education and accreditation. These are based on research conducted by Higher Education & Beyond in 2022 and contained in two separate reports: Benchmarking the Canadian Engineering Accreditation System and Current and Emerging Practices in Engineering Education.
Benchmarking against other accreditation systems
In 2022, Higher Education & Beyond[endnoteRef:3] conducted a benchmarking exercise of the Canadian engineering accreditation system against similar jurisdictions (Australia, France, Malaysia, and Poland) and similar regulated professions within Canada (information technology and processing professionals, nursing, and social work). Main findings indicate the Canadian engineering accreditation model is similar to others. Differences found indicate that other models include some experimental learning requirement, and the Canadian model is the only one with a minimum path requirement and a time-length input requirement for degree length. It also has less industry involvement than the similar accreditation systems.[endnoteRef:4] [3:  Higher Education & Beyond, Benchmarking the Canadian Engineering Accreditation System Consultant Report, online, https://engineerscanada.ca/sites/default/files/2022-05/Benchmarking%20the%20Canadian%20Engineering%20Consultant%20Report_EN.pdf ]  [4:  Higher Education Strategic Associates, Monitoring Trends in Academic Programs: Engineering, available on-demand.] 

Use of competencies in measuring individual attainment of educational objectives
Some Canadian Higher Education Institutions (HEIs) are also demonstrating an interest in adopting competencies in the education system. Queen’s University[endnoteRef:5] and the University of Calgary[endnoteRef:6] have successfully piloted two initiatives that used competencies,[endnoteRef:7] which required students to demonstrate a certain level of mastery of some tasks before proceeding to the next level.[endnoteRef:8] [5:  Frank, Brian; Bailey, Simon; Rogers, Aphra, Implementing Competency-Based Assessment in a First-Year Engineering Course, online, https://www.researchgate.net/publication/352840158_IMPLEMENTING_COMPETENCY-BASED_ASSESSMENT_IN_A_FIRST_YEAR_ENGINEERING_DESIGN_COURSE ]  [6:  University of Calgary, Foundations of Software Engineering Program Completion, online, https://badges.ucalgary.ca/badges/191]  [7: Johnston, C.R.; Caswell, D.J.; Douglas, D.M.; Eggermont, M.J.; A Competency-Based, Student-Centered Assessment Model for Engineering Design, online, https://ojs.library.queensu.ca/index.php/PCEEA/article/view/4019 ]  [8:  Higher Education & Beyond, Current and Emerging Practices in Engineering Education, online, https://engineerscanada.ca/sites/default/files/2022-05/Current%20and%20Emerging%20Practices%20in%20Engineering%20Education_EN.pdf ] 

Accreditation criteria include the following graduate attributes (GAs):
· A knowledge base for engineering
· Problem analysis
· Investigation
· Design
· Use of engineering tools
· Individual and teamwork
· Communication skills
· Professionalism
· Impact of engineering on society and the environment
· Ethics and equity
· Economics and project management
· Life-long learning[endnoteRef:9] [9:  Canadian Engineering Accreditation Board, 2021 Accreditation Criteria and Procedures, online, https://engineerscanada.ca/sites/default/files/2021-11/2021%20Accreditation%20Criteria%20Book%20Word.pdf] 

These GAs are broader categories that encompass Canadian competencies, with the latter being more granular.[endnoteRef:10] There is an opportunity to develop detailed indicators for GAs that would provide a more direct link with existing Canadian competencies. These indicators would allow regulators to measure the progress of an individual from undergraduate programs to practising engineering independently and therefore increase their ability to justify their education and experience requirements and how they protect the public. [10:  Engineers Canada, Competency Assessment, online, https://competencyassessment.ca/Applicants ] 

Increasing proportion of under-represented groups
Between 2009 and 2015, the number of Canadians pursuing post-secondary education in Canada went from 1,119,679 to 1,202,765, a 7 per cent increase. During that same period, the number of immigrants pursuing post-secondary education grew from 84,582 to 166,242, a 97 per cent increase.[endnoteRef:11] [11:  Statistics Canada, International Postsecondary Students at School and at Work, online, https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2019070-eng.htm ] 

In 2012, Female representation in engineering was 11.3 per cent in 2010-2011[endnoteRef:12] and 14.2 per cent in 2020.[endnoteRef:13] Between 2016 and 2020, Canadian engineering accredited programs experienced the following growth: [12:  Engineers Canada, 2012 Membership Survey, online, https://engineerscanada.ca/sites/default/files/w_2012_Membership_Survey_Report.pdf    ]  [13:  Engineers Canada,  2021 National Membership Information, online, https://engineerscanada.ca/reports/2021-national-membership-information ] 

Figure 3: Number of engineering students in CEAB accredited programs, and variation since 2016[endnoteRef:14] [14:  Engineers Canada, Trends in Engineering Enrolment and Degrees Awarded 2012-2016, online, https://engineerscanada.ca/reports/canadian-engineers-for-tomorrow-2016#trends-in-engineering-enrolment-and-degrees-awarded-
Engineers Canada, Trends in Engineering Enrolment and Degrees Awarded 2016-2020, online, https://engineerscanada.ca/reports/canadian-engineers-for-tomorrow-2020] 

	
	# in 2020
	Variance since 2016

	CEAB program enrolment
	90,311
	+8%

	Engineering degrees awarded
	18,185
	+5.1%

	Female enrolment in accredited programs
	21,855
	+25%

	International students enrolled in accredited programs 
	16,188
	+28%



The number of equity, diversity and inclusion (EDI) initiatives, which include other under-represented groups, have risen across the country. To attract a more diverse student population, education institutions are offering more flexible and personalized entry points into their programs. Some are also seeking to address: 
· Vertical barriers, which is the ability to join the engineering program, such as removing calculus requirements, providing formal transfers from technology to engineering programs, etc.
· Horizontal barriers, which is the ability to enter popular engineering fields.
· Internal barriers, which is the offering of additional support to address underprivileged strains such as financial limitations, caregiver duties etc.
Other measures can also include removing biases in engineering design by offering flexibility to students to resolve non-traditional projects and posing engineering problems that impact minority communities. These measures can also make engineering education more inclusive and welcoming to under-represented groups.[endnoteRef:15] [15:  Higher Education & Beyond, Current and Emerging Practices in Engineering Education, online, https://engineerscanada.ca/sites/default/files/2022-05/Current%20and%20Emerging%20Practices%20in%20Engineering%20Education_EN.pdf ] 

Engineering education can also include culturally responsible pedagogy, which “refers to teaching diverse students through their ethnic, linguistic, racial, experiential, and cultural identities.” [endnoteRef:16] For example, culturally responsible pedagogy can encompass tackling issues specific to under-represented groups or offer different teaching styles such as learning through community rather than in the classroom.[endnoteRef:17] [16:  Teach Ed+gineering; What is Culturally Responsive Pedagogy?, online, https://teachedgineering.com/teaching-engineering/culturally-responsive-pedagogy/  ]  [17:  Teach Ed+gineering; What is Culturally Responsive Pedagogy?, online, https://teachedgineering.com/teaching-engineering/culturally-responsive-pedagogy/  ] 

The Truth and Reconciliation Commission's Calls to Action 62 to 65 calls for the acknowledgement that education is typically conducted through a colonial lens, and for the inclusion of Indigenous people in design and delivery of curriculum, and educate students on the history, colonial legacy and worldview of Indigenous peoples[endnoteRef:18]. While some grassroots movements in engineering education are seeking to be more inclusive of Indigenous perspectives, the opposite of worldviews between the methods of teaching and learning, and ways to apply science, requires an in-depth look at the assumptions posed by the colonial engineering perspective, which goes beyond the typical work done under the EDI lens.[endnoteRef:19] For example, Canadian nursing and social work programs currently include an EDI and Indigenous content.[endnoteRef:20] [18:  Government of Canada, Education for Reconciliation, online, https://rcaanc-cirnac.gc.ca/eng/1524504501233/1557513602139]  [19:  Deniuk Cicek, Jillian; Steele, Alan; Gauthier, Sarah; Adobea Mante, Afua; Wolf, Pamela; Robinson, Mary; Mattucci, Stephen;  Indigenizing Engineering Education in Canada: Critically Considered, online, https://www.tandfonline.com/doi/full/10.1080/13562517.2021.1935847 ]  [20:  CNAR, Time Flies When They’re Having None : Implementing Canadian Competencies as an Alternative to Ime-Based Local Experience, available on-demand.] 

Increase focus on non-technical skills
Higher education institutions (HEIs) are expected to go beyond teaching technical skills and to develop students with a professional identity that solves complex problems within multidisciplinary teams (challenge-based learning), manage and mitigate risks associated with the development and deployment of technology, and master non-technical skills (e.g., communications, leadership, teamwork, and critical thinking). Broadening admission criteria to include non-technical skills can help prepare students for the future while potentially increasing access to targeted diversity groups.[endnoteRef:21] [21:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

Address students’ mental health issues
Engineering programs are also expected to address mental health issues affecting students and to change the culture of excessive workload as a badge of honour or rite of passage.[endnoteRef:22] This “superhero” culture of meritocracy[endnoteRef:23] can prevent engineering programs from being nurturing environments that attract individuals from a diverse background.[endnoteRef:24] [22:  CNAR, Time Flies When They’re Having None : Implementing Canadian Competencies as an Alternative to Ime-Based Local Experience, available on-demand.]  [23:  Princeton University Press, A Belief in Meritocracy is Not Only False: It’s Bad for You, online, https://press.princeton.edu/ideas/a-belief-in-meritocracy-is-not-only-false-its-bad-for-you ]  [24:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

Offer personalized program delivery and path
Institutions are increasingly tailoring their programs to attract a variety of students by allowing students to personalize their pathway to obtaining their degrees. Institutions that can leverage technology to be more accessible, efficient, and offer a more personalized form of education will have a comparative advantage.[endnoteRef:25] [25:  Higher Education Strategic Associates, Monitoring Trends in Academic Programs: Engineering, available on-demand.] 

Offer continual learning and micro-credentials for lifelong education
In alignment with continuing professional development obligations, HEIs are also expected to offer more flexibility in education pathways and develop students who will seek lifelong learning opportunities. Increasingly, HEIs are expected to form partnerships with other education providers, companies, or others to deliver tailored information that can be used for varying engineering disciplines.[endnoteRef:26] [26:  Higher Education Strategic Associates, Monitoring Trends in Academic Programs: Engineering, available on-demand.] 

[bookmark: _Toc109391487][bookmark: _Toc111013904]1.2. What Engineers Canada is currently doing to address trends in engineering education and accreditation
Accreditation improvement 
As part of the 2019-2021 Strategic Plan,[endnoteRef:27] the Canadian Engineering Accreditation Board (CEAB) adopted the Accreditation Improvement Program (AIP), which is a coordinated effort aiming to improve the delivery of accreditation and the Enrolment and Degrees Awarded Survey by improving stakeholder communication and consultation, providing training, implementing an improved data management system (the Tandem web application), and introducing a continual improvement process. The objectives of AIP are to improve the performance of the: [27:  Engineers Canada, 2019-2021 Strategic Plan, online, https://engineerscanada.ca/about/governance/strategic-plan] 

· Accreditation management process
· Enrolment and Degrees Awarded Survey process
· Stakeholder consultation process associated with accreditation management and Enrolment and Degrees Awarded Survey
· User experience(s) associated with accreditation management and the Enrolment and Degrees Awarded Survey
· Technical reliability of accreditation and the Enrolment and Degrees Awarded Survey
· Adoption by users when there are changes to the accreditation management and Enrolment and Degrees Awarded Survey processes
· Methods to ensure operationalization of continual improvement[endnoteRef:28] [28:  Engineers Canada, Accreditation Improvement Program, online, https://engineerscanada.ca/accreditation/accreditation-improvement-program ] 


The CEAB also implemented an annual evaluation process to inform continual improvements. Significant projects were, or are, being operationalized. The CEAB also struck the Accountability in Accreditation Committee and approved the Accountability in Accreditation Evaluation Strategy in 2020. The first annual evaluation results were published in 2021. Also, as per Engineers Canada’s purpose #1, accrediting undergraduate engineering programs, CEAB continues to grant accreditation to HEIs and fulfill its international commitments. This also happened during the COVID-19 pandemic, which required that HEIs and CEAB commit a significant level of resources to deliver engineering education and accreditation through virtual and remote methods.[endnoteRef:29] [29:  Guest, Elise; Barrington, Suzelle; Benedicenti, Luigi; Gosine, Ray; Laroche, Anne-Marie; Warken, Mya; Accreditation VS COVID: The Canadian Engineering Accreditation Board’s Transition to Virtual Accreditation Visits in 2020/2021, online, https://oxford-abstracts.s3.amazonaws.com/c2efe713-7c87-48ff-9af0-357210170119.pdf
Canadian Engineering Accreditation Board, CEAB Working Group on Student Learning Experiences in the Age of COVID, available on-demand.] 

Reduction of the number of accredited units
In May 2020, to alleviate the workload of HEIs and students, the Engineers Canada Board approved a reduction of the number of accreditation units (AUs) from 1,950 AUs to 1,850 AUs.[endnoteRef:30] [30:  Engineers Canada, 2020 Engineers Canada Board Meeting Agenda Book, online, https://engineerscanada.ca/about/governance/board-meetings/2020-05-21/meeting-documents ] 

Support of the 30 by 30 initiative
The CEAB has also developed recommendations on how its work can support the 30 by 30 initiative. Proposed recommendations, which include changing graduate attributes and accreditation criteria, are currently under consultation and the final recommendations will be subsequently proposed to the Engineers Canada Board for approval.
2022-2024 Strategic Priority 1.1.: Investigate and Validate the Purpose and Scope of Accreditation
This strategic priority includes conducting a benchmark analysis of the accreditation system against others, investigating a minimum academic requirement for licensure, developing a new or confirmed purpose of accreditation, and providing recommendations to the Board on next steps. In an effort to alleviate the workload of CEAB volunteers, the Engineers Canada Board assigned this strategic priority to the CEO. It is expected that the Board will adopt recommendations resulting from this project into the 2025-2027 Strategic Plan.
Feasibility study on alternative methods of academic assessment for non-CEAB candidates 
The Canadian Engineering Qualifications Board (CEQB) was also directed by the Board to conduct a feasibility study on finding alternative methods for the academic assessment of non-CEAB applicants for engineering licensure. It is likely that this study will be completed in 2023 and finding a solution that could apply for both CEAB and non-CEAB applicants might be chosen by the Board as a 2025-2027 Strategic Priority.
[bookmark: _Toc109391488][bookmark: _Toc111013905]2.1. Trends in addressing barriers and under-representation of diversity groups in engineering  
Equity (access and opportunities for all), diversity (presence of differences) and inclusion (all feel like they belong) is often shortened to EDI.[endnoteRef:31] EDI is not a trend but rather the continued expenditure of long-term efforts and resources to address systemic gaps in engineering education, regulation, and practice.[endnoteRef:32] The term “accessibility” (similar access to same services and programs regardless of ability), is increasingly added to EDI and referred to as inclusion, diversity, equity and accessibility (IDEA).[endnoteRef:33] [31:  University of Washington, Diversity, Equity, and Inclusion Definitions, online, https://www.washington.edu/research/or/office-of-research-diversity-equity-and-inclusion/dei-definitions/ ]  [32:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [33:  AFP, Inclusion, Diversity, Equity and Access (I.D.E.A) Definitions - English and French, online, https://afpglobal.org/inclusion-diversity-equity-and-access-idea-definitions ] 

Intersectionality is an analytical tool applied to address systemic barriers facing members of marginalized groups who possess intersecting identities and challenges. For example, one can consider the intersectionality of an individual who is a foreign-trained, Black, disabled woman.[endnoteRef:34] The following section considers that individuals belonging to more than one marginalized group may face systemic challenges that are inseparable from one another. Without an intersectional lens, our efforts to tackle inequalities and injustice towards women are likely to perpetuate systems of inequalities.[endnoteRef:35] Barriers to access or the practice of engineering include, but are not restricted to, a lack of: [34:  Association for Women in Science, Intersectionality: A Critical Framework for STEM Equity, online, https://www.awis.org/intersectionality/ ]  [35:  University of British Columbia, Intersectionality: What is it, and Why it Matters, online, https://vpfo.ubc.ca/2021/03/intersectionality-what-is-it-and-why-it-matters/#:~:text=Intersectionality%20shows%20us%20that%20social,on%20and%20shapes%20the%20other ] 

· Knowledge of the licensing process and what being a professional engineer entails
· Availability of engineering programs locally (e.g., northern communities)
· Employers with staff and leaders from the same under-represented group
· Incentivization by employers to encourage their recent graduates to become licensed
· Mentors from the same under-represented group 
· Relevant work in their engineering discipline[endnoteRef:36] [36:  Engineers Canada, Gender-based analysis (GBA+) of National Engineering Licensure Assistance and Employer Awareness Programs, online, https://engineerscanada.ca/reports/gender-based-analysis-gba-of-national-engineering-licensure-assistance-and-employer-awareness-programs] 

The length of time required to become a licensed engineer can be a deterrent, especially for those with limited financial resources, those who are balancing parental leave, [endnoteRef:37] or those who are experiencing other life circumstances. In addition, expected but unspoken professional standards tend to favour one group of people over other under-represented groups.[endnoteRef:38] [37:  Engineers Canada, Gender-based analysis (GBA+) of National Engineering Licensure Assistance and Employer Awareness Programs, online, https://engineerscanada.ca/reports/gender-based-analysis-gba-of-national-engineering-licensure-assistance-and-employer-awareness-programs]  [38:  Stanford Social Innovation Review, The Bias of “Professionalism” Standards, online, https://ssir.org/articles/entry/the_bias_of_professionalism_standards# ] 

Female-identifying representation in engineering
In 2020, the number of licensed engineers in Canada was 300,605, a decrease of 1.37 per cent since 2019.[endnoteRef:39] In 2019, female-identifying engineers represented 17.9 per cent of all the newly licensed engineers in Canada,[endnoteRef:40] whereas in 2020 they represented 20.6 per cent.[endnoteRef:41] This is lower than the percentage of female-identifying engineers in Europe (41 per cent) [endnoteRef:42] and Iran (70 per cent).[endnoteRef:43] [39:  Engineers Canada, 2021 National Membership Information, online, https://engineerscanada.ca/reports/2021-national-membership-information]  [40:  Engineers Canada, Environmental scan report 30 by 30 and beyond: Strategic priority 3: recruitment, retention, and professional development of women in the engineering profession, available on-demand.]  [41:  Engineers Canada, 2021 National Membership Information, online, https://engineerscanada.ca/reports/2021-national-membership-information ]  [42:  Eurostat, More Women Join Science and Engineering Ranks, online, https://ec.europa.eu/eurostat/web/products-eurostat-news/-/edn-20220211-2#:%7E:text=In%202020%2C%20there%20were%20almost,employment%20in%20science%20and%20engineering ]  [43:  Forbes, Set To Take Over Tech: 70% Of Iran's Science And Engineering Students Are Women, online, https://www.forbes.com/sites/amyguttman/2015/12/09/set-to-take-over-tech-70-of-irans-science-and-engineering-students-are-women/?sh=9dbabe944de1 ] 

Female-identifying engineers are not promoted at the same rate as their male-identifying counterparts (3 per cent compared to 6 per cent), which results in only 24 per cent of female-identifying engineers achieving more senior level positions. Women also leave the engineering profession at a much faster rate than men (14 per cent compared to 4 per cent).[endnoteRef:44] [44:  Association of Professional Engineers and Geoscientists of Alberta (APEGA), Women in the Workplace: A Shift in Industry Work Culture, online, https://www.apega.ca/docs/default-source/pdfs/wage-2021-abridged-report.pdf?sfvrsn=85d9ea52_4 ] 

Salaries follow a similar trend, with female-identifying engineer earning the same as men at the entry-level, but only earning 95 per cent of men’s earnings once they have five to ten years of experience, and only 88 per cent for women with 20-25 years of experience. Across all experience levels, female-identifying engineers make 86.7 per cent of the base salary of their male counterparts.[endnoteRef:45]  [45:  Association of Professional Engineers and Geoscientists of Alberta (APEGA), Women in the Workplace: A Shift in Industry Work Culture, online, https://www.apega.ca/docs/default-source/pdfs/wage-2021-abridged-report.pdf?sfvrsn=85d9ea52_4] 

Figure 4: Biggest barriers faced by female-identifying individuals in the engineering profession[endnoteRef:46] [46:  Association of Professional Engineers and Geoscientists of Alberta (APEGA), Women in the Workplace: A Shift in Industry Work Culture, online, https://www.apega.ca/docs/default-source/pdfs/wage-2021-abridged-report.pdf?sfvrsn=85d9ea52_4] 

[image: ]

Other barriers faced by female-identifying individuals include discriminatory attitudes towards them, familial constraints, as well as a lack of mentors, peers, and female leaders.[endnoteRef:47] [47:  Engineers Canada, Gender-based analysis (GBA+) of National Engineering Licensure Assistance and Employer Awareness Programs, online, https://engineerscanada.ca/reports/gender-based-analysis-gba-of-national-engineering-licensure-assistance-and-employer-awareness-programs] 

Research shows that lower representation of female-identifying individuals in positions of power and authority is not due to an inability to achieve a work-life balance but rather that, in cultures of overwork, they are encouraged to use accommodation measures to achieve a work-life balance, while male-identifying individuals are not. This results in career derailment for female-identifying individuals and prevent the workplace from providing better work-life balance for all employees.[endnoteRef:48] [48:  Ely, Robin J.; Padavic, Irene; What’s Really Holding Women Back? It’s Not What Most People Think, online, https://hbr.org/2020/03/whats-really-holding-women-back ] 

Representation of Indigenous peoples in engineering
Indigenous engineers earn 5.6 per cent less than their non-Indigenous counterparts across all position levels. Indigenous engineers were disproportionally represented in lower-level jobs.[endnoteRef:49] [49:  Engineers Canada, Indigenous Inclusion in Engineering, online, https://engineerscanada.ca/diversity/reconciliation-in-engineering/research-and-reports/indigenous-inclusion-in-engineering ] 

Barriers to Indigenous engineers’ entry into the engineering profession include:
· Low Indigenous representation in engineering
· Racism
· Lack of pre-existing connections
· Lack of support from their engineering regulator to engage in concerted efforts to address systemic racism and discrimination
· Difficulty managing a work-life balance[endnoteRef:50] [50:  Engineers Canada, Indigenous Inclusion in Engineering, online, https://engineerscanada.ca/diversity/reconciliation-in-engineering/research-and-reports/indigenous-inclusion-in-engineering] 

· Lack of mentors
· Tokenism
· Lack of commitment from their employers to support their integration and career progression[endnoteRef:51] [51:  Engineers Canada, Gender-based analysis (GBA+) of National Engineering Licensure Assistance and Employer Awareness Programs, online, https://engineerscanada.ca/reports/gender-based-analysis-gba-of-national-engineering-licensure-assistance-and-employer-awareness-programs] 


Some individuals report hiding their Indigenous identity in fear of experiencing racism in their workplace.[endnoteRef:52] Indigenous people want more than be included in the profession, they also want engineering education and practice to include their cultural and world views.[endnoteRef:53] [52:  Engineers Canada, Indigenous Inclusion in Engineering, online, https://engineerscanada.ca/diversity/reconciliation-in-engineering/research-and-reports/indigenous-inclusion-in-engineering]  [53:  Engineers Canada, Report on Truth and Reconciliation in Engineering Education, online, https://engineerscanada.ca/report-on-truth-and-reconciliation-in-engineering-education#-overview ] 

Representation of racialized individuals in engineering
In 2019, in the Canadian population at large, there was one worker aged 25-34 years old for every worker older than 55 years old, (0.96 women aged 25-34 years old for one woman aged 55 and old, and 0.86 for men). This ratio is higher for certain sub-populations, as outlined in Figure 5. These differences may lead to changes in the overall composition of the Canadian population.

Figure 5: Ratio of 25–34-year-old for every 55 years or older in the same category[endnoteRef:54]. [54:  Statistics Canada, The she-conomy: Age and Diversity of Women in the Labour Force, online, https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2020074-eng.htm ] 
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	Ratio of 25-34 year old for every 55 years or older in the same category

	Canada at large
	1

	Canada at large, women
	0.96

	Canada at large, men
	0.86

	South Asian women
	2.26

	South Asian men
	1.61

	Black women
	1.72

	Black men
	1.64

	Chinese women
	1.53

	Chinese men
	1.23





Representation of immigrants in engineering
The following sections present data from various Government of Canada methodologies and surveys. This report reuses the terminology used by the federal government to ensure accuracy of information. As a result, statistics should not be put in relation one to another unless the same terminology is used. 
Canada has been experiencing an increasing number of immigrants as shown by the figure that follows:
Figure 6: Number of immigrants to Canada, from 2019-2021[endnoteRef:55] [55:  Government of Canada, Infographic: Immigration and Economic Growth, online, https://www.canada.ca/en/immigration-refugees-citizenship/news/infographics/immigration-economic-growth.html ] 



In 2021, Canada welcomed 401,000 new permanent residents (someone who has immigrated but is not yet a Canadian citizen). This is the most newcomers in its history.[endnoteRef:56] As part of the Global Skills Strategy, Canada has targeted individuals that already have a job awaiting them in Canada (Category A) as well as other occupations including computer and software engineers (Category B).[endnoteRef:57] As the Canadian population ages, the intake of immigrants and a diversity of engineering candidates will be needed to ensure the long-term sustainability of the profession.[endnoteRef:58]  [56:  Government of Canada, Canada Welcomes the Most Immigrants in a Single Year in its History, online, https://www.canada.ca/en/immigration-refugees-citizenship/news/2021/12/canada-welcomes-the-most-immigrants-in-a-single-year-in-its-history.html ]  [57:  Government of Canada, Global Talent Occupations List for Category B of the Global Talent Stream (as of July 2019) , online, https://www.canada.ca/en/employment-social-development/services/foreign-workers/global-talent/requirements.html#h15 ]  [58:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

In 2016, the percentage of Canadian-born individuals and immigrants with at least a bachelor’s degree in a STEM field and working in a STEM field was similar (48 per cent and 46 per cent, respectively). However, for those with a STEM degree working in engineering, the difference was much greater, with 66 per cent of Canadian-born individuals compared to 48 per cent of immigrants.[endnoteRef:59]   [59:  Statistics Canada, Over-Education Among Immigrants in Canada, online, https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2019085-eng.htm ] 

Foreign-trained individuals face the following barriers when seeking to have their experience and education recognized in Canada:
· Cost
· Process length
· Being paid lower than Canadian-educated individuals 
· Lack of knowledge about the Canadian engineering regulatory system
· Lack of coordination among federal and provincial organizations[endnoteRef:60] [60:  Engineers Canada, Gender-based analysis (GBA+) of National Engineering Licensure Assistance and Employer Awareness Programs, online, https://engineerscanada.ca/reports/gender-based-analysis-gba-of-national-engineering-licensure-assistance-and-employer-awareness-programs ] 

An influx of Ukrainian refugees has started to enter the country.[endnoteRef:61] The Association of Science and Engineering Technology Professionals of Alberta (ASET) has waived their application fees.[endnoteRef:62] Engineers & Geoscientists British Columbia has an internal guideline to address refugees. [61:  Government of Canada, Canada Launches New Temporary Residence Pathway to Welcome Those Fleeing the War in Ukraine, online, https://www.canada.ca/en/immigration-refugees-citizenship/news/2022/03/canada-launches-new-temporary-residence-pathway-to-welcome-those-fleeing-the-war-in-ukraine.html ]  [62:  RDnewsNOW, Initiatives Established for Refugees who are Engineering Technology Professionals, online, https://rdnewsnow.com/2022/06/09/initiatives-established-for-refugees-who-are-engineering-technology-professionals/ ] 

Representation of LGBTQ in Engineering
Sex refers to biological attributes; gender is socially constructed and includes roles, behaviours, actions, expression and identities; sexual orientation describes emotional, romantic, and sexual attraction.[endnoteRef:63] [63:  Government of Canada, Introduction to GBA Plus, online, https://women-gender-equality.canada.ca/gbaplus-course-cours-acsplus/eng/mod01/mod01_02_04.html ] 

Engineering is a more traditionally cis gender (someone whose gender identity matches their sex designation at birth), masculine, heterosexual environment. This means individuals who are lesbian, gay, bisexual, transgender, and queer/questioning (LGBTQ) are more likely to experience harassment and professional devaluation.[endnoteRef:64] [64:  ScienceAdvances, Systemic Inequalities for LGBTQ Professionals in STEM, online, https://www.science.org/doi/10.1126/sciadv.abe0933 ] 

[bookmark: _Toc109391489][bookmark: _Toc111013906]2.2. What Engineers Canada is currently doing to address trends related to the under-representation of marginalized groups in engineering 
National program in support of 30 by 30
In 2014, the Engineers Canada Board adopted the priority to increase the number of newly licensed engineers who are women to 30 per cent by 2030, as that proportion is recognized as the tipping point for sustained culture change. Efforts have been ongoing ever since. As part of the 2019-2021 Strategic Plan, under Strategic Priority 3: Recruitment, Retention, and the Professional Development of Women in the Engineering Profession, Engineers Canada published national baseline data, established goals, and created and implemented action plans to address under-representation of female-identifying engineers in the profession.
2022-2024 Strategic Priority 2.1: Accelerate 30 by 30 
Under this strategic priority, external expertise will be hired to conduct research on the perceptions of female-identifying engineering graduates and/or women eligible for engineering licensure to identify the barriers that they encounter. Engineers Canada will also provide a 30 by 30 report card and needs assessment to interested regulators, and continue to organize a national, annual 30 by 30 conference. It is expected that the Board will continue supporting this work as part of the 2025-2027 Strategic Plan, with potentially a broadened scope that would include other under-represented groups.
Ongoing operational work
As part of purpose 9: promoting diversity and inclusivity in the profession that reflects Canadian society, a marketing strategy was created and executed to raise the profile of the 30 by 30 initiative. A strategy was also developed to increase the representation of Indigenous people in engineering. 
The collection and release of data is continuing as part of the National Membership Report. Engineers Canada is also continuing to facilitate the work of the Indigenous Advisory Committee and participating in Represent Canada (Canadian Indigenous Advisory Council - CIAC) as a voting member at the American Indian Science and Engineering Society (AISES, CIAC/AISES), Decolonizing and Indigenizing Engineering Education Network (DIEEN) working group. Work is also continuing to implement the Indigenous Inclusion and Reconciliation in Engineering Plan and establishing partnerships on research on women in engineering. 
Engineers Canada has partnered with Geoscientists Canada and Engineers & Geoscientists British Columbia to offer free EDI training.[endnoteRef:65] While Professional Engineers and Geoscientists Newfoundland and Labrador (PEGNL) reached the 30 per cent threshold in 2021, it is expected that additional efforts are needed to reach and sustain the 30 per cent target at the national level.  [65:  Engineers & Geoscientists British Columbia, New Continuing Education Course: EDI for Engineers and Geoscientists, online, https://www.egbc.ca/News/Articles/New-Continuing-Education-Course-EDI-for-Engineers- ] 

The CEQB is also developing a new public guideline for engineers and engineering firms on the topic of Indigenous consultation and engagement and the new public guideline for engineers and engineering firms on the topic of Indigenous consultation and engagement.
[bookmark: _Toc109391490][bookmark: _Toc111013907]Trends in regulatory affairs
The following section provides an overview of trends related to the regulation of engineers, engineering businesses, and the practice of engineering.
Ensuring career-long continuing professional development
The final two provincial jurisdictions that did not have mandatory continuing professional development (CPD), British Columbia[endnoteRef:66] and Ontario[endnoteRef:67], have adopted, or will be adopting, requirements, by January 2023. Lifelong learning is an ongoing trend.[endnoteRef:68] [66:  Engineers & Geoscientists British Columbia, Program Overview, online, https://www.egbc.ca/Continuing-Education/Continuing-Education/Program-Overview ]  [67:  Professional Engineers Ontario, Mandatory Continuing Professional Development (CPD) Program Coming January 2023, online, https://peo.on.ca/index.php/licence-holders/mandatory-cpd ]  [68:  KPMG, Student Experience in Higher Reimagining Education, online, https://assets.kpmg/content/dam/kpmg/ca/pdf/2022/03/reimagining-student-experience-in-higher-education-final-en.pdf ] 

An increasing number of engineering companies are starting to offer career-long continuing professional development options to their employees, especially in disciplines that evolve rapidly such as software engineering.[endnoteRef:69] Canadian HEIs are also promoting life-long continuing education as part of their engineering programs, as well as offering micro-credential refreshers. Regulators, educators, associations, and continuing professional development organizations can establish partnerships to deliver continual learning.[endnoteRef:70]  [69:  University of Calgary, Foundations of Software Engineering Program Completion, online, https://badges.ucalgary.ca/badges/191]  [70: Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

To respond to the increasing learning demand, some organizations have adopted learning management systems (LMS), which are software platforms specifically designed to create, distribute, and manage learning content over the internet.[endnoteRef:71] [71: Valamis, What is a Learning Management System, online, https://www.valamis.com/hub/what-is-an-lms#what-is-lms ] 

Use of competency-based assessment
All engineering regulators (except for Ontario) have adopted, or are committed to adopting, pan-Canadian competencies.[endnoteRef:72] With HEIs increasingly interested in competencies, work could be done to expand them to engineering education, which would allow regulators to clearly demonstrate a direct progression in skills from student to independent practice as an engineer.[endnoteRef:73] [72:  CNAR, Time Flies When They’re Having None : Implementing Canadian Competencies as an Alternative to Ime-Based Local Experience, available on-demand.]  [73:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

Regulation of engineering entities
All engineering regulators, except for l’Ordre des ingénieurs du Québec, regulate engineering businesses. A review of engineering acts demonstrates that the regulation of entities is typically similar to individual licensees where regulators can set admission, practice, and discipline requirements. There is an opportunity for regulators to provide ethical and practice guidance to engineering firms to further protect the public and the public’s interests. 
Ethics continue to be at the center of discipline matters[endnoteRef:74] and setting clear ethical expectations for individuals and entities can help address public and government expectations.[endnoteRef:75]  [74:  Association of Professional Engineers and Geoscientists of Alberta (APEGA), Ethical Practice Guideline Draft Revisions Available for Public Engagement until June 3, online, https://www.apega.ca/news/2022/05/25/ethical-practice-guideline-draft-revisions-now-available-for-public-engagement]  [75:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

Increase mobility of engineering work
Increasingly, the regulation of engineering must consider national and international perspectives to remain effective and relevant.[endnoteRef:76]  The practice of Canadian engineers is increasingly conducted across provinces, territories, and other countries,[endnoteRef:77] which could be improved through similar CPD requirements, consistent regulation of engineering firms, and consistency in practice guidance and standards. [76:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [77:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

Leverage risk-based or “right-touch” regulation
With limited resources, increasing regulatory obligations, and an ever growing need to demonstrate how their work protects the public, regulators are increasingly turning to risk-based or “right-touch” procedures, processes and policies.[endnoteRef:78] According to the UK Professional Standards Authority,[endnoteRef:79] right-touch regulation should follow these principles:  [78:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [79:  Professional Standards Authority, Right-Touch Regulation, online, https://www.professionalstandards.org.uk/docs/default-source/publications/thought-paper/right-touch-regulation-2015.pdf ] 

· Proportionate: Regulators should only intervene when necessary. Remedies should be appropriate to the risk posed, and costs identified and minimized.
· Targeted: Regulation should be focused on the problem, and minimize side effects.
· Transparent: Regulators should be open, and keep regulations simple and user friendly.
· Accountable: Regulators must be able to justify decisions, and be subject to public scrutiny.
· Agile: Regulation must look forward and be able to adapt to anticipate change.
These principles need to be aligned with how regulators protect the public [endnoteRef:80] and efforts should be focussed on the ethical obligations of engineers of protecting the public.[endnoteRef:81] [80:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [81: Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

Leveraging national or international standards, like the Pan-Canadian Framework for the Assessment and Recognition of Foreign Qualifications,[endnoteRef:82] the Lisbon Recognition Convention,[endnoteRef:83] or ensuring that jurisdictional requirements match other engineering regulators, can help regulators demonstrate why and how requirements were selected. Collaboration and harmonization of requirements and practices can help engineering regulators demonstrate how they protect the public.  [82:  Government of Canada, A Pan-Canadian Framework for the Assessment and Recognition of Foreign Qualifications, online, https://www.canada.ca/en/employment-social-development/programs/foreign-credential-recognition/funding-framework.html ]  [83:  Council of Europe, Lisbon Recognition Convention, online, https://www.coe.int/en/web/higher-education-and-research/lisbon-recognition-convention?/] 

Support public safety 
While the purpose of self-regulation is to protect the public from a system that otherwise would pose a risk to them,[endnoteRef:84] regulators have yet to provide concrete examples on how they fill this purpose.[endnoteRef:85] If “public interest” were understood and defined to include “public interests”, given that society is pluralistic and citizens have varying interests, regulators could demonstrate that they understand and are working for the public.[endnoteRef:86] Furthermore, if the concept of safety were to be expanded to address more than just physical safety and to include psychological and cultural safety, regulators could again demonstrate that their work benefits all publics.[endnoteRef:87] [84:  Competition Bureau Canada, Self-Regulated Professions—Balancing Competition and Regulation, online https://www.competitionbureau.gc.ca/eic/site/cb-bc.nsf/eng/02523.html#sec4 ]  [85: Pink, Darrel,  Council on Licensure, Enforcement & Regulation (CLEAR), Out of the Regulatory Roundabout A Path to More Effective Professional Regulation, online, http://www.sml-law.com/wp-content/uploads/2019/02/CLEARResourceBrief_Feb2019_PinkFinal-1.pdf]  [86:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [87:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

To counter misinformation and fulfill their duties to protect the public, engineers need to be effective communicators. Engineers’ duties go beyond building infrastructure; they need to consider, incorporate, and protect the public in their practice.[endnoteRef:88] [88:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand] 

The definition of engineering is broad in scope and varies across the country. This situation makes it challenging to communicate why an engineer should be hired to perform certain types of work to the public and governments. It also makes it difficult for engineering regulators to defend themselves against other professions seeking to encroach on the exclusive scope of practice of engineers. 
In 2022 or 2023, new legislation is expected to be tabled in New Zealand that would introduce:
· mandatory registration for all engineers that would ensure that they meet professional standards and continuous learning
· mandatory licensing that assesses a competency that registered engineers will need to practice in high-risk areas, as identified in regulation.[endnoteRef:89] [89:  Engineering New Zealand, Engineering New Zealand Welcomes Regulatory Change, online, https://www.engineeringnz.org/engineer-tools/occupational-regulation-engineers/engineering-new-zealand-welcomes-regulatory-change/ ] 

Increasing oversight of regulatory functions
Provincial governments are implementing fairness cts to oversee and standardize professions among the regulators within their jurisdictions. First was Ontario (2006),[endnoteRef:90] followed by Nova Scotia (2008),[endnoteRef:91] Manitoba (2009),[endnoteRef:92] Alberta (2020),[endnoteRef:93] New Brunswick (2022),[endnoteRef:94] and Saskatchewan (2022).[endnoteRef:95] Similarly, in 1973[endnoteRef:96] Quebec created the Office des professions to oversee the standardization of requirements across professions in the province.[endnoteRef:97]  [90:  Government of Ontario, Fair Access to Regulated Professions and Compulsory Trades Act, online, https://www.ontario.ca/laws/statute/06f31# ]  [91:  Government of Nova Scotia, Fair Registration Practices Act, online, https://nslegislature.ca/sites/default/files/legc/statutes/fair%20registration%20practices.pdf ]  [92:  Government of Manitoba, The Fair Registration Practices in Regulated Professions Act, online,   https://web2.gov.mb.ca/laws/statutes/ccsm/f012e.php ]  [93: Government of Alberta, Fair Registration Practices Act, online, https://open.alberta.ca/publications/f01p5 ]  [94:  Government of New Brunswick, Fair Registration Practices in Regulated Professions Act, online, https://legnb.ca/content/house_business/60/1/bills/Bill-118.pdf ]  [95:  Government of Saskatchewan, New Legislation Supports Attracting Skilled Workers to Saskatchewan, online, https://www.saskatchewan.ca/government/news-and-media/2022/april/06/new-legislation-supports-attracting-skilled-workers-to-saskatchewan ]  [96:  Office des professions du Québec, Office des professions du Québec, online, https://www.opq.gouv.qc.ca/office-des-professions-du-quebec ]  [97:  Publications Québec, Code des professions, online, https://www.legisquebec.gouv.qc.ca/fr/document/lc/C-26 ] 

There has also been a standardization of oversight and complaints, standards of practice, and codes of ethics across professions being implemented across the country. Prior to the adoption of their Professional Governance Act[endnoteRef:98] that replaced the Engineers and Geoscientists Act[endnoteRef:99], British Columbia had first adopted the Health Professions Act that regulates 26 health professions and a proposal to amalgamate oral health professions.[endnoteRef:100] A similar path was also taken in Alberta where the Health Professions Act that regulates 29 professions[endnoteRef:101] was followed by Bill 23 -the Professional Governance Act. This bill passed its second reading in May 2022,[endnoteRef:102] and if implemented, could replace the Engineering and Geoscience Professions Act.[endnoteRef:103] [98:  Engineers & Geoscientists British Columbia, Professional Governance Act, online, https://www.egbc.ca/About/Governance/Professional-Governance-Act ]  [99:  Government of British Columbia, Engineers and Geoscientists Act, online, https://www.bclaws.gov.bc.ca/civix/document/id/consol6/consol6/96116_01 ]  [100:  Government of British Columbia, Professional Regulation, online, https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/professional-regulation ]  [101:  Government of Alberta, Regulated Health Professions and Colleges, online, https://www.alberta.ca/regulated-health-professions.aspx ]  [102:  Legislative Assembly of Alberta, Bill 23: Professional Governance Act, online,  https://www.assembly.ab.ca/assembly-business/bills/bill?billinfoid=11981&from=bills]  [103:  Government of Alberta, Professional Governance, online, https://www.alberta.ca/professional-governance.aspx ] 

While it is not clear if this trend will continue in the other provinces, the Manitoba Regulated Health Professions Act, which came into force in June 2022 regulates 20 health professions[endnoteRef:104] and the PEI Health Regulated Professions Act[endnoteRef:105] came into force in 2021. [104:  Government of Manitoba, The Regulated Health Professions Act, online, https://www.gov.mb.ca/health/rhpa/index.html ]  [105:  Government of Prince Edward Island, Regulated Health Professions Act, online, https://www.princeedwardisland.ca/fr/legislation/regulated-health-professions-act ] 

Increasingly, it is expected and sometimes imposed, by the government that representatives of the public sit on engineering councils. Evaluation of regulatory and governance effectiveness is increasing. Competency profiles for boards, metrics to measure regulator effectiveness, and public reporting requirements are increasingly implemented by regulators to demonstrate competence and accountability.[endnoteRef:106] [106:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

[bookmark: _Toc109391491][bookmark: _Toc111013908]3.2. What Engineers Canada is currently doing to address regulatory trends
New vision of collaboration and Strategic Priority 1.2 Strengthen Collaboration and Harmonization in the 2022-2024 Strategic Plan
In 2022, the Board adopted a new vision for Engineers Canada to advance Canadian engineering through national collaboration. The Engineers Canada Board also created the Collaboration Task Force, which is leading a national effort to clarify Engineers Canada’s mandate for harmonization and collaboration and to develop a national statement of collaboration with all engineering regulators.
In parallel with these efforts, staff are also working with regulators to identify the barriers and opportunities for collaboration, with the intent to bring a recommendation forward in 2024 on at least one potential area for collaboration.
Ongoing operational work
Engineers Canada has partnered with Geoscientists Canada and Engineers & Geoscientists British Columbia to offer free EDI training.[endnoteRef:107] Engineers Canada, in collaboration with Polytechnique Montréal, is also offering free training through the massive open online course (MOOC) on Sustainability in Practice.[endnoteRef:108] [107:  Engineers & Geoscientists British Columbia, New Continuing Education Course: EDI for Engineers and Geoscientists, online, https://www.egbc.ca/News/Articles/New-Continuing-Education-Course-EDI-for-Engineers-]  [108:  Engineers Canada, Sustainability in Practice, online, https://www.my-mooc.com/en/mooc/engineers-canada-sustainability-in-practice/ ] 

In addition, work is continuing on:
· Purpose 2: facilitating and fostering working relationships between and among the regulators through the regulators’ officials group’s meetings.
· Purpose 3: providing services and tools that enable the assessment of engineering qualifications, foster excellence in engineering practice and regulation, and facilitate mobility of practitioners within Canada through the staff’s work on the National Membership Database (NMDB) and the following upcoming CEQB products:
· New feasibility study to identify alternative academic assessments for non-CEAB applicants
· New public guideline on duty to report / wrongdoing
· New public guideline on fitness to practice
· Review of the public guideline on good character, the public guideline on conflict of interest, and the public guideline on the code of ethics
· Review of the agricultural/biosystems/bioresource/food complementary studies, chemical, electrical, mechanical and mechatronic engineering syllabi. 
· Purpose 6: actively monitoring, researching, and advising on changes and advances that impact the Canadian regulatory environment and the engineering profession, through the development of research papers and monitoring the regulatory environment.
· Purpose 7: managing risks and opportunities associated with mobility of work and practitioners internationally through the International Institutions and Degrees Database (IIDD), the international accords, and the Engineers Canada Mobility Register, providing tools to regulators to assess non-CEAB applicants, and to engineers seeking to work abroad.
[bookmark: _Toc109391492][bookmark: _Toc111013909]4.1. Trends related to trust and the value of engineering licensure
The following section provides an overview of trends related to the perception and trust of the public and governments on engineering. 
Engineering’s economic value
In 2020, 85.5 per cent of engineering small and medium enterprises were profitable, with an average revenue of $369,000.[endnoteRef:109] In 2021, the median salary of an engineer-in-training (EIT) in Atlantic Canada was $65,000, and $85,000 for an engineer,[endnoteRef:110] compared to between $56,900 to $59,000 for the general population. [endnoteRef:111] By comparison, the median salary for an EIT was $70,050 and $114,000 for an engineer in Saskatchewan,[endnoteRef:112] compared to $67,700 for the overall population of that province.[endnoteRef:113] [109:  Government of Canada, Summary-Canadian Industry Statistics, online, https://www.ic.gc.ca/app/scr/app/cis/summary-sommaire/54133 ]  [110:  ClearPicture, Atlantic Canada Engineering Salary and Benefits Survey 2021 Report, online, https://www.pegnl.ca/admin/resources/engineers-salary-survey-2021-v1-7.pdf ]  [111:  Statistics Canada, Income of Canadians, 2020, online, https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2022012-eng.htm ]  [112:  Association of Professional Engineers and Geoscientists Saskatchewan, 2021 APEGS Salary Survey Summary Results, online, https://www.apegs.ca/assets/apegs-salary-survey-summary-results-2021.pdf ]  [113:  Statistics Canada, Income of Canadians, 2020, online, https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2022012-eng.htm ] 

Ongoing media scrutiny
Engineering failures continue to make headlines, such as the Dyck Memorial Bridge collapse in Saskatchewan,[endnoteRef:114] the Coquihalla highway collapse in British Columbia[endnoteRef:115] and the Boeing 737 MAX flight system failure.[endnoteRef:116] While the media cycle is fast, regulators’ requirements to exert due diligence is lengthy, which can negatively impact its ability to demonstrate how it protects the public. A good example is the Mount Polley mine, the largest environmental disaster in Canadian history. The investigation conducted by EGBC nearly took nearly eight years and resulted in two engineers being fined $226,500 and one having a brief suspension and required to take training.[endnoteRef:117]  [114:  CBC, Disciplinary Hearing Underway for Sask. Engineer who Designed Bridge that Collapsed Hours after Opening, online, https://www.cbc.ca/news/canada/saskatchewan/sask-bridge-engineneer-1.6479162 ]  [115:  CBC, Coquihalla Highway and Sections of Hwy 1 Closed Due to Major Flood Damage, online, https://www.cbc.ca/news/canada/british-columbia/coquihalla-trans-canada-highway-damage-1.6250235 ]  [116:  Federal Aviation Administration, FAA Updates on Boeing 737 MAX, online, https://www.faa.gov/newsroom/faa-updates-boeing-737-max-0 ]  [117:  CBC, Regulatory body wraps up investigation into engineers involved in B.C.'s Mt. Polley mine disaster, online, https://www.cbc.ca/news/canada/british-columbia/mount-polley-mine-disaster-engineers-and-geoscientists-bc-investigation-1.6383200] 

Ongoing public communication by regulators
Engineering regulators approach public communication with a variety of strategic goals, ranging from notices of significant discipline and enforcement notices, public service announcements regarding how engineering is regulated for the protection of the public, promoting engineering to youth audiences, and showcasing the role of engineers in society. 
Several engineering regulators have been executing marketing strategies to raise the profile and trust in engineering regulation. To increase the public’s trust, marketing strategies should be focussed on telling a story, align with the values of the target audience, and be tailored to the channel that is used.[endnoteRef:118]  [118:  Forbes, 15 Key Marketing Trends Brands Need To Take Note Of In 2022, online, https://www.forbes.com/sites/forbesagencycouncil/2022/04/29/15-key-marketing-trends-brands-need-to-take-note-of-in-2022/?sh=69b9dd3b14bc ] 

[bookmark: _Toc109391493][bookmark: _Toc111013910]What Engineers Canada is currently doing to address trends related to trust and the value of engineering licensure
2022-2024 Strategic priority 2.2 Reinforce Trust and the Value of Licensure
The Engineers Canada Board approved a three-year marketing and outreach project as part of the 2022-2024 Strategic Plan. Strategic Priority 2.2:  Reinforce Trust and The Value of Licensure involves working alongside communication and marketing specialists to identify the target audience, develop key messages, and execute a multi-million, two-year marketing campaign in partnership with regulators.
As campaigns take a long time to change perceptions and require continual efforts to be successful, it is expected that the Board will continue this work as part of the upcoming 2025-2027 Strategic Plan.
Ongoing operational work
As part of Purpose 8: fostering recognition of the value and contribution of the profession to society and sparking interest in the next generation of professionals, staff continue to work with partners, such as regulators, the Canadian Federation of Engineering Students, Scouts Canada, Girl Guides and DiscoverE to spark the interest of future generations. On behalf of engineering regulators, advocacy efforts are also targeted toward raising the profile of engineers and their role in protecting public safety with the federal government as per purpose 5: advocating to the federal government. 
[bookmark: _Toc109391494][bookmark: _Toc111013911]5.1. Trends in addressing a changing climate and ensuring long-term sustainability
Seventy-nine per cent of Canadians voice their concerns regarding the impact of climate change, with 85 per cent certain that it is indeed happening.[endnoteRef:119] The Royal College of Psychiatrists in the UK reported that 57 per cent of children and teenagers were distressed about the environment, which is sometimes referred to as “eco-anxiety.”. [119:  Lakehead University; Canada, Climate Change and Education: Opportunities for Public and Formal Education: National Survey of over 3,196 Canadians, Executive Summary, online, https://lsf-lst.ca/wp-content/uploads/2021/08/Executive_Summary_Slides_Climate_Change.pdf ] 

The United Nations (UN) has adopted sustainable development goals, which lay out a path for areas of focus. The International Engineering Alliance is updating its Graduate Attributes and Professional Competencies (GAPC) framework to include the UN’s sustainability goals.[endnoteRef:120] Showing linkages with human activities and building the UN’s sustainable development goals into education curriculum can help.[endnoteRef:121] Several aspects are part of engineering practice, including gender equality, clean water and sanitation, affordable and clean energy, industry innovation and infrastructure, sustainable cities and communities, responsible consumption and production, climate action, and life below water and on land.[endnoteRef:122] Setting expectations of what engineers are expected to do through these goals could have a significant impact on addressing climate change.[endnoteRef:123] [120:  Engineers Canada, Updating the IEA’s Graduate Attributes and Professional Competencies Framework, online, https://engineerscanada.ca/news-and-events/news/updating-the-ieas-graduate-attributes-and-professional-competencies-framework ]  [121:  BBC, How to Teach Children about Climate Change, online, https://www.bbc.co.uk/teach/teacher-support/how-to-teach-children-about-climate-change/zs3gbqt ]  [122:  United Nations, Sustainable Development Goals, online, https://www.un.org/en/sustainable-development-goals ]  [123:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

As per their code of ethics, engineers are responsible for holding paramount the safety, health, and welfare of the public and the protection of the environment.[endnoteRef:124] Many professional associations, like engineering, are highlighting what their governments can do, including incorporating climate change in decision-making, sharing best practices, clarifying professional obligations in that area of practice and in their code of ethics, and working in partnership with other professional associations to address impact.[endnoteRef:125] [124:  Engineers Canada, The Code of Ethics, online, https://engineerscanada.ca/publications/public-guideline-on-the-code-of-ethics#-the-code-of-ethics ]  [125:  West Coast Environmental Law – Andrew Gage, Professionals and Climate Change; How Professional Associations can get Serious About Global Warming, online, https://www.wcel.org/sites/default/files/publications/Professionals%20and%20Climate%20Change_0.pdf ] 

Engineering failures can have a significant ecological impact.[endnoteRef:126] There is a need to assess the impact of engineering on nature and instill that in engineering education.[endnoteRef:127] Sustainable development should be incorporated in engineering practice and the workplace.[endnoteRef:128] Some organizations are going carbon neutral, to meet the UN 2050 target.[endnoteRef:129] [126:  CBC, Ecological impact of Mount Polley mine disaster confirmed by new study, online, https://www.cbc.ca/news/canada/british-columbia/ecological-impact-mount-polley-mine-pollution-1.6464607 ]  [127:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [128:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [129:  United Nations, Carbon Neutrality by 2050: the World’s Most Urgent Mission, online, https://www.un.org/sg/en/content/sg/articles/2020-12-11/carbon-neutrality-2050-the-world%E2%80%99s-most-urgent-mission ] 

Several organizations are implementing environmental, social and governance (ESG) tactics and reporting in support of sustainability. Over 92 per cent of Canadian companies now report on sustainability with leading sectors being financial services, industrial, manufacturing and metals, and utilities.[endnoteRef:130] [130:  KPMG, Environmental, Social and Governance: Building a Sustainable, Resilient and Purpose-Led Organization, online, https://home.kpmg/ca/en/home/services/environmental-social-and-governance.html ] 

[bookmark: _Toc109391495][bookmark: _Toc111013912]5.2. What Engineers Canada is currently doing to address climate change
Support for sustainable practice of engineering
Engineers Canada, in collaboration with Polytechnique Montréal, is also offering free training through the massive open online course (MOOC) on Sustainability in Practice.[endnoteRef:131]. The CEQB has also published the following papers and guidelines that apply to the environmental field: [131:  Engineers Canada, Shaping our Future: Engineers’ Role in Addressing Climate Change, online, https://engineerscanada.ca/news-and-events/news/icymi-engineers-role-in-addressing-climate-change ] 

· Paper on environmental engineering
· Principles of climate adaptation and mitigation for engineers 
· Site remediation for engineers
· Sustainable development and environmental stewardship for engineers.
[bookmark: _Toc109391496][bookmark: _Toc111013913]6.1. Trends in technological changes
Technological changes, artificial intelligence, new practices, and emerging engineering disciplines happen faster than regulation can adapt.[endnoteRef:132] Engineers need to be more than the designers of technology but also be its steward.[endnoteRef:133] Engineering is not one of the professions most likely to be replaced by robots in the future.[endnoteRef:134] [132:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [133:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [134:  Deloitte, Regulation, Disruption and the Future of Work, online, https://www2.deloitte.com/global/en/blog/navigating-the-future-of-government/2018/regulation-disruption-and-the-future-of-work.html ] 

Offering licensing paths adapted to emerging engineering disciplines and entrepreneurial practice and setting up forums to discuss technological advancements could help ensure that regulators remain relevant.[endnoteRef:135] [135:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.] 

Updating legislative requirements to meet new demands is another solution that can be pursued by regulators. They could also develop a regulatory framework that allows for the regulation of non-traditional engineering disciplines[endnoteRef:136] while fulfilling their mandate to protect the public by ensuring that engineers and engineering entities meet their ethical and practice obligations and sanctioning those that do not.[endnoteRef:137] Engineers & Geoscience British Columbia has released a guideline on the development of safety-critical software.[endnoteRef:138] [136:  Camprof Canada, Engineers Canada – Envisioning Exercise, Draft Final Report, available on-demand.]  [137:  Engineers Canada, Paper on Software Engineering, online, https://engineerscanada.ca/regulatory-excellence/national-engineering-guidelines]  [138:  Engineers & Geoscience British Columbia, Development of Safety-Critical Software, online, https://www.egbc.ca/getmedia/78073fda-5a83-4f0f-b12f-0a40dcbbc29d/EGBC-Safety-Critical-Software-V1-0.pdf.aspx ] 

[bookmark: _Toc109391497][bookmark: _Toc111013914]6.2. What Engineers Canada is currently doing to address technological changes
2022-2024 Strategic Priority 1.3: Support Regulation of Emerging Areas
This strategic priority will identify and investigate new and overlapping areas of engineering practice that will have a long-term impact on the public. The CEQB is also updating its Paper on Software Engineering.[endnoteRef:139] [139: Engineers Canada, Paper on Software Engineering, online, https://engineerscanada.ca/regulatory-excellence/national-engineering-guidelines ] 

These two areas of work fall under ongoing operational work and the Board decided to make it a strategic priority to raise its visibility. Whether the Board decides to carry the work forward in the 2025-2027 Strategic Plan or not, this work will continue under Purpose 6: actively monitoring, researching, and advising on changes and advances that impact the Canadian regulatory environment and the engineering profession.
[bookmark: _Toc109391498][bookmark: _Toc111013915]7.1. Conclusion
This environmental scan presented trends that could impact Engineers Canada, engineering regulators, and the profession. This document also highlighted ongoing work that is conducted as part of the 2022- 2024 Strategic Plan. It is expected that this information will support the development and strategic priorities selected as part of the upcoming 2025-2027 Strategic Plan.
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