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Engineering Change Lab – USA 2022 Year In Review
Inspiring Leaders of Change
Engineering Change Lab – USA (ECL) is a social change lab founded in 2017 that convenes change leaders 
from across the engineering community. ECL hosts a series of summits each year to learn from thought 
leaders, share perspectives, provoke new ways of thinking, deepen understanding of the engineering 
community’s emerging future, and launch experiments and focused initiatives. In 2022 ECL continued its work 
to convene and inspire leaders of change to accelerate progress and advance the engineering community 
in support of a resilient, thriving society. 

2022 also marked the fifth anniversary of ECL. Over these five years, we have sought to advance learning 
regarding the future of engineering through examining a series of complex issues with no easy answers. We 
have followed a deep-dive learning process that proceeds from sensing to sense-making to experimenting. 
The issues have included both internal issues within the engineering community (building capacity and 
eliminating barriers) and issues focused on our role in society.

 • Exploring Engineering Education

 • Public Perception of Engineering

 • New Models for Engineering Licensure

 • Emerging Technologies Impacting 
Engineering

 • Broadening Our View of Engineering Ethics

 • Entrepreneurship & Engineering

 • Leadership for Environmentally Responsible 
Engineering

 • Justice, Equity, Diversity & Inclusivity

 • The Engineering Firm of the Future

 • Augmenting the Engineering Workforce 
Through Technological Innovation

Building Capacity in the Engineering 
Community

 • Public Policy Leadership

 • Engineering Challenges of the 21st Century

 • Social Impacts of Emerging Technologies

 • The Imperative of Climate Change & the 
Future of Engineering

 • Exploring the Intersection of Nature & 
Technology

 • Climate & Extreme Weather Challenges

 • Engineering in an Age of Acceleration

 • Engineering & Racial Justice

 • Technological Stewardship

 • The Regenerative/Circular Economy & the 
Future of Engineering

Elevating Our Contributions to the 
Challenges of the 21st Century

You can learn more about ECL at our website, which includes a comprehensive library of learning from our 
first five years (www.ecl-usa.org). We are looking forward to our next five years, and we invite you to join 
us in this work.

http://www.ecl-usa.org
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2022 ECL-USA Virtual Summits
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MARCH 15, 2022
The Engineering Community is facing an unprecedented talent crisis. Unemployment rates for the industry 
are low. The retirement of baby boomers continues. The number of new graduates is increasing at low rates. 
Meanwhile, the demand for new talent continues to increase dramatically, driven by a growing economy 
and increasing investments in infrastructure. These stresses on our workforce come at a time when the 
engineering community is challenged by the need to contribute at higher levels in addressing the challenges 
of the 21st Century. This summit explored how emerging technologies may be viewed as a significant 
strategy for closing this unfolding supply and demand gap. Participants utilized a four-part framework to 
examine the beneficial uses of technology illustrated on an excerpt from the summit report map shown below.

Augmenting the Engineering Workforce 
Through Technological Innovation
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The Brutal Facts of the 
Engineering Workforce

NEERING ORGANIZATIONS

Tech Innovation For Workforce Augmentation

 ͧ Convergence
 ͧ Cloud
 ͧ AI & Machine Learning
 ͧ VR & AR 
 ͧ Big Data
 ͧ Internet of Things (IOT)
 ͧ Ubiquitous Hi-Bandwidth Networks  
 ͧ Smart Phones 
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RE-IMAGINING BUSINESS 
/ PRACTICE MODELS

RE-ENGINEERING 
ORGANIZATIONAL 
INFRASTRUCTURE 

RE-THINKING BOUNDARIES / 
COLLABORATION

RE-GENERATING TALENT

TOWARD A HIGHER CONTRIBUTION AS 
STEWARDS OF TECHNOLOGY & NATURE

RE-IMAGINING BUSINESS / PRACTICE MODELS 
• Value-based Models vs. Selling Hours 
• Experience Economy Models 
• Leveraging Cloud Data/Info
• Software / App Development 
• Risk Arbitrage
• Digital Twin-Driven Lifecycle O & M Services  

RE-ENGINEERING ORGANIZATIONAL INFRASTRUCTURE 
• R&D 
• Level of Technology Investment / Capital Structure 
• Work Processes and Flows 
• Partnering and Outsourcing to Tech Companies 

RE-THINKING BOUNDARIES / COLLABORATION 
• Interdisciplinary Practice on Steroids 
• Collaborations with Non-Engineering Partners 

RE-GENERATING TALENT 
• Drawing expertise from outside traditional engineering 

boundaries  
 ͧ Tech Expertise - Data Analysts, Coders & Tech Developers
 ͧ AI Enabled Comm. College & Non-STEM Univ. Grads 

• Training & Development 
 ͧ Re-Skilling - Coding for Non-Coders & Systems Dynamics
 ͧ From algorithmic to heuristic work skills 
 ͧ Entrepreneurial mindsets & capacities 

Challenges / Points of Resistance
• Assuring that engineering companies are fairly compensated for investments 

made, value created, and risks assumed in adoption of tech innovations. 
• Overcoming inertia of existing business/practice models and mindsets. 

 ͧ Procurement systems, contracting methods, & regulatory/review processes.  
• Re-training of existing workforce to use/take full advantage of new technologies.
• Role of schools in educating a workforce capable of creating, applying, and 

using tech innovations.
• Data ownership & control of data in the CLOUD. 
• Lack of alignment in standards and practices across disciplines & industries. 
• Growing complexity of projects outpacing tech innovation adoption rate (arms 

race)
• Required ‘step change’ in IT investment. 

 ͧ Applied Tech Innovations (hardware & software) 
 ͧ Training, re-skilling workforce & organizational change initiatives    

• Cybersecurity risks / exposures. 
• Macro-ethical dilemmas. 

 ͧ Licensure: Who is the “responsible engineer” for virtual engineering work products? 
 ͧ More work done without a ‘PE’ 

 ͧ Who owns the data in the CLOUD? Opportunities for open source data / platforms.
 ͧ Unintended bias built into data, analytics, and APs .

ECL-USA • Kyle Davy • March 2022

CREATE

AUTOMATE ELEVATE

ELIMINATE

AUGMENTED 
WORKFORCE

replace people 
with technology

“phase change”  
in what /how 
work is done

significantly raise 
performance of 
staff and teams

work done by 
staff and teams

Examples of Augmenting the 
Engineering Workforce Using 
Emerging Technologies.

 • Generative Design 
Algorithms

 • Digital Twins

 • Data Mining

 • Data Collection 
Technologies

The most important takeaway from the summit 
discussions regarding technology’s ability 
to augment the workforce in engineering 
organizations was the need to take a long view. 
Organizations will need to commit to crafting 
long-term strategies that best fit their culture 
and environment. Then, they will need to commit 
to the significant new investments and to 
accepting the change management that will 
accompany these shifts.

Augmenting the Engineering 
Workforce Summit Report

Augmenting the Engineering 
Workforce Summit Report Map

https://ecl-usa.org/wp-content/uploads/2022/05/Summit-14-Report.pdf
https://ecl-usa.org/wp-content/uploads/2022/05/Summit-14-Report.pdf
https://ecl-usa.org/wp-content/uploads/2022/05/Summit-14-Report-Map.pdf
https://ecl-usa.org/wp-content/uploads/2022/05/Summit-14-Report-Map.pdf
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Practice Behaviors - The goal of TS is ensuring that spaces / pauses for consideration of value 
tensions and reflective practice is commonplace.

JUNE 14, 2022
Since the dawn of humanity, our technologies have transformed the world around us, adapting our 
environment to meet our needs and wants. Over the last 150 years, the engineering community has played 
a primary role in the creation and application of physical, digital, and biological technologies. This summit, 
presented in collaboration with ECL-Canada, introduced Tech Stewardship as a professional identity, orientation, 
and practice that can support us in navigating the complex tensions inherent in our work, broadening our 
perspective about potential impacts of our efforts, and bending the arc of technology towards greater good.

Technological Stewardship

Advance Understanding - Balancing “Can we do it?” and “Should we do it?” thinking results in 
stakeholder buy-in and expands the professional identity of engineers.

LEARNING & TAKE-AWAYS

Tech Stewardship 
Summit Report

Tech Stewardship Core Commitments

ADVANCE 
UNDERSTANDING

DELIBERATE 
VALUES

PRACTICE 
BEHAVIORS

We continuously deepen our 
understanding of our relationship 
with technology, challenge 
dangerously limited narratives 
and stereotypes.

We seek to understand how our 
values are shaping and being 
shaped by the technologies we 
build and scale.

We support each other to practice 
the daily behaviors that enable 
progress in all its forms – from 
incremental steps all the way to 
breakthroughs!

Deliberate Values - The engineering community needs to increase its self-awareness related to 
values and develop a sense of perspicacity – noting and clearly seeing the values that are in play. 
We must ensure that those who possess non-mainstream values do not leave engineering.

In his closing comments ECL-Canada’s Mark Abbott emphasized that 
TS has been built, over the past eight years, by a community. He invited 
all participants to help in growing that community through their own 
organizations. TS offers a path forward to stay “ahead of the curve” in 
bending the arc of technological development toward good for society.

ECL-Canada Tech Stewardship Practice Program

https://ecl-usa.org/wp-content/uploads/2022/07/Summit-15-Report.pdf
https://ecl-usa.org/wp-content/uploads/2022/07/Summit-15-Report.pdf
https://programs.techstewardship.com/courses/tspp-ECL-USA


2022 Engineering Ideas Institute
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The 2022 Engineering Ideas Institute
SEPTEMBER 26-28, 2022
Sustainability is not enough. Escalating climate, infrastructure and social crises are outpacing efforts to 
address them with sustainable practices. The engineering community possesses the tools and agency 
to take us beyond sustainability — both to address dire challenges and to restore living systems. These 
propositions were at the heart of the 2022 Engineering Ideas Institute convened by ECL in Boulder, Colorado. 
This year’s institute focused on circular economy and regenerative strategies to push society toward a 
healthy, resilient future and on building the capacities to lead change. The Institute was featured in a recent 
ENR article.

BEYOND SUSTAINABILITY TO  
REGENERATIVE PRACTICE & THE CIRCULAR ECONOMY

Living Systems 
Less Energy Required

Technological Systems 
More Energy Required

Sustainable

Conventional

Regenerative

Green 
Design

Circular 
Economy

Adapted from Bill Reed, Regenesis Group

The Regenerative / Circular Economy Opportunity and the Future of Engineering

Championed by the Ellen 
MacArthur Foundation, a 
circular economy “…decouples 
economic activity from 
consumption” and replaces 
linear production with circular 
models designed to eliminate 
waste and pollution, optimize 
recycling, reduce the use of 
fossil fuels, and regenerate 
natural systems.

LEARNING & TAKE-AWAYS
 • We have a professional and ethical responsibility to create 
a regenerative and resilient world.

 • The American value of individualism is contrary to the 
concept of living systems.

 • We think as problem solvers. We think our role is to 
enlighten and not to learn.

 • Our traditional definition of leadership needs to change to 
empower leadership from all types of people.

 • Our challenge is to improve quality of life but with different 
constraints than in the past.

 • The change we seek may take decades, but it is possible.

Hear From Our Provocateurs

Circular Economy Summit Report

Maury Salz 
Interview

Daniel Lawse 
Interview

https://www.enr.com/articles/54857-provocations-from-the-2022-engineering-ideas-institute
https://youtu.be/R9_5JHe2_TA
https://youtu.be/mSQDaGdhVdI
https://ecl-usa.org/wp-content/uploads/2022/11/Summit-16-Report-Circ-Econ-1.pdf
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The 2022 Engineering Ideas Institute
SEPTEMBER 26-28, 2022

The Engineering Community as  
Leaders of Change
To contribute at the highest levels, the engineering community must 
have the commitment and courage to go beyond our traditional 
technical role as problem solvers and engage in the challenging work 
of leading change to benefit society. This change leadership can occur 
in a variety of settings - from practice to education to public policy.

LEARNING & TAKE-AWAYS

Hear From Institute Participants Amy Squitieri and Josh Elliott

Leading Change Summit Report

AMY SQUITIERI ON ECL-USA

Humility is important; accepting that we may not 
understand the voice of all stakeholders.

Designing for people is an inspirational concept.

Engaging with communities to a greater degree is needed 
to lead change.

Change leadership can only come through a better framing 
of the problems we are trying to solve.

Change leaders need to possess excellent communication 
skills.

JOSH ELLIOTT ON ECL-USA

https://youtu.be/IVgA-PhNTsM
https://youtu.be/PfDxHp1f3YM
https://ecl-usa.org/wp-content/uploads/2022/12/Summit-16-Report-Leading-Change.pdf


ECL-USA Focused Initiatives
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In 2022 we worked to build support for our Climate Change Noble Purpose Statement that was developed 
as an outcome of our 2021 summit on the role of engineering in addressing climate change. The statement 
has gained support from numerous individual leaders from the engineering community and from 
numerous engineering organizations, including Engineers Without Borders USA, the Institute for Sustainable 
Infrastructure, NSPE, The Lemelson Foundation, and The Nature Conservancy.

Climate Change Noble Purpose for Engineering

You can see the entire Climate Change Noble Purpose Statement and sign on in support at this link.

Engineering and Racial Justice Initiative. As an outcome of the 2021 Engineering Ideas Institute, we 
convened a diverse working group to further explore this sensitive, but important issue. The working group is 
finalizing the scope for a pilot project centered on the practice of engineering related to urban infrastructure 
and development. We are seeking sponsors and working to identify a partner community. For more 
background on our approach, see this link. 

Future of Licensure Initiative. Work continued in 2022 on our future of licensure initiative which seeks to 
create and deploy a prototype for possible advances to our regulatory system that would address the threat 
to licensure from emerging technologies. Learn more at this link.

https://ecl-usa.org/climate-change/
https://ecl-usa.org/climate-change/
https://ecl-usa.org/the-shadow-history-of-engineering-racial-justice/
https://ecl-usa.org/charting-a-transformational-shift-in-engineering-licensure-engineering-change-lab-usa-initiative-update/


Supporters, Outreach, & 
Future Vision
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ECL-USA Financial Supporters
We are grateful to the National Council of Examiners for Engineers and Surveyors for their continued funding of 
ECL-USA. We are also grateful for the engineering firms that joined NCEES in providing financial support in 2022.

2022 Outreach in the Engineering Community
Over the past year, we shared our message and our work through presentations to numerous engineering 
organizations, reaching over 1,000 members of the engineering community. Highlights included:

 • ACEC Colorado Annual Convention
 • National Society of Professional Engineers Annual Conference (Engineering Challenges of the 21st 
Century Panel Discussion with ABET, NSPE, and The Nature Conservancy)

 • Greater Omaha Business Ethics Alliance
 • ACEC Illinois Fall Conference
 • ASCE Annual Conference (Panel Discussion on the Role of Engineering in Addressing Climate Change 
with ASCE Leaders)

 • NCSEA Fall Summit (Panel Discussion on the Role of Engineering in Addressing Climate Change with 
NCSEA Leaders)

 • In-class Presentations to Engineering Students at the University of Colorado and the University of Nebraska

In 2022 our work was also featured in the publications of 
 • Engineers Without Borders
 • Institute for Sustainable Infrastructure
 • Engineering for Change
 • National Society of Professional Engineers
 • ABET
 • Society of Women Engineers

If you are aware an organization that would be interested in learning about the work of ECL-USA, please 
contact Mike McMeekin (mikemc@ecl-usa.org). 

https://go.ewb-usa.org/webmail/513771/766887514/5a38251767261857918557fcf8bc3877eda78c0708481fc805a0aa1e5c1fdb7b
https://mailchi.mp/sustainableinfrastructure/collaboration-is-key-membershipenews-feb2022?e=c3ec385c06
https://mailchi.mp/engineeringforchange/what-engineers-should-know-about-climate-change?e=6932da041a
https://www.nspe.org/resources/issues-and-advocacy/action-issues/sustainability-and-resilience
https://abetaccredit.medium.com/workforce-of-the-future-d708c641ee74
https://magazine.swe.org/call-to-action/
mailto:mikemc%40ecl-usa.org?subject=
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Envisioning the Next Five Years for ECL-USA
Late in 2022 ECL convened a group of stakeholders for a Visioning Workshop to help guide the future 
direction of ECL. We reviewed achievements and challenges from our first five years. We looked at how the 
world has changed since our early days and how our individual thinking has evolved. From these discussions, 
two major goals for the next five years emerged.

 • Commitment to our unique vision of COLLABORATIVELY EXPLORING THE FUTURE OF 
ENGINEERING across the whole system of engineering. 

 • CONNECTING LEADERS from across the engineering community.

 • Offering LEARNING OPPORTUNITIES related to future-oriented, strategic issues utilizing 
industry thought leaders in an open-source environment. 

 • Contributing to LONG-TERM VALUE CREATION (financial and non-financial) through 
encouraging change and adaptation that results in increased contributions in 
entrepreneurship, technological stewardship, environmental stewardship, and leadership.

 • Offering learning that presents opportunities to embrace EMERGING TECHNOLOGIES as 
sources of value creation.

 • Offering unique STAFF DEVELOPMENT opportunities for both established leaders and 
emerging leaders in the engineering community that ELEVATE YOUR STAFF’S KNOWLEDGE.

 • TAKING ACTION to positively impact the future in areas such as engineering education, 
public policy, licensure, climate change, and equity in engineering practice.

2023 EVENTS
Join us in 2023 for one of our upcoming events.

 • Exploring Engineering Education Virtual Summit, March 14, 2023 (Register here)
 • Virtual Summit, June 2023 (To Be Announced)
 • 2023 Engineering Ideas Institute, September 25-27, 2023, The Colorado Chautauqua, 
Boulder, CO

Remember to check out the ECL-USA website – www.ecl-usa.org and the  
ECL-USA LinkedIn page -https://www.linkedin.com/company/engineeringchangelabusa/  
for information on our work.

In early 2023, we will continue to finalize the strategies that will advance us toward fulfilling these goals and 
will enhance our established value proposition. 

We are widely recognized as a thought leader, resource, 
and catalyst for change within the engineering community.

We have built a sustainable core 
organization.221

https://ecl-usa.org/exploring-engineering-education-summit-registration/
http://www.ecl-usa.org
https://www.linkedin.com/company/engineeringchangelabusa/

