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aug·men·ted  in·tel·li·gence
Noun

….the theory and development of computer 
systems able to supplement human decision 
making, planning and forecasting based on 
abundant sources of quality data.

Source: Shark, 2019



Generative AI refers to artificial intelligence systems designed to create 

new content, such as text, images, music, or video, by learning from existing data. 

These systems use machine learning models, like neural networks, to generate original 

outputs that mimic or expand upon the patterns found in their training data. Common 

examples include AI tools for generating realistic images or writing human-like text.  



Agentive (Agentic) AI is an artificial intelligence (AI) that can 

make decisions, take actions, and adapt without human intervention. It's 

a highly advanced form of AI that can perform tasks that used to require 

humans. 



Generative AI and Agentive – What’s The 
Difference?

They differ mainly in what they do and how independently 
they act:

Generative AI focuses on creating content — text, images, code, 
music, etc. — in response to human prompts. It’s reactive: it produces 
outputs based on instructions but doesn’t take further action on its 
own. Example: ChatGPT writes a report when asked.

Agentive AI, by contrast, is action-oriented. It can plan, make decisions, 
and perform tasks autonomously to achieve goals — often interacting 
with tools, systems, or other AIs. It’s proactive and can operate over time 
without constant human direction. Example: An AI that books travel, 
updates schedules, and emails participants automatically.



Most everyone is 
starting to use AI – but 
everyone has their 
own starting point….



AI can be classified into four basic
 types of categories

1. Personal productivity tools.
2. Enterprise-type applications.
3. Open AI systems
4. Closed AI systems



AI for Personal Productivity and Creativity
• AI tools that help one write better, serving as a personal editor.
• AI to help organize thoughts and create outlines. 
• AI to help summarize documents, meetings - both live and virtually.
• AI to research certain types of information and data.
• Using AI to schedule meetings among various individuals and groups. 
• AI to generate computer code for internal applications.
• AI to inspect documents.
• AI to help create illustrations and charts from data. 
• AI to gather news and information on topics of interest. 
• AI to translate between written and spoken languages. 



Enterprise AI for Government
• Answering questions (chatbots) 
• Digital assistants
• Citizen service requests
• Robotic Process Automation (RPA)
• Speech recognition
• “Listening” to social media 
• Research on command
• Cybersecurity threat detection and proactive 

response
• Predictive analytics 
• Data analysis
• Writing code
• Language translation



Top 6 Concerns Regarding AI

1. Data Quality
2. Data and AI Governance
3. AI rising cost
4. AI accountability
5. Vendor over-promise, accountability
6. Overreliance on AI 





Question 1: What Problem Are We 
Solving?

• Avoid 'AI for AI’s sake'

• Define the use case and outcome metrics

• Examples: reducing wait times, improving 
permitting accuracy, enhancing citizen 
access



Question 2: Is Our Data 
Ready, Secure, and 
Governed?

• AI success relies on clean, complete, 
unbiased data

• Assess data governance: ownership, 
privacy, security

• Break down silos and modernize 
infrastructure where needed



Question 3: How Do We 
Ensure Transparency & 
Accountability?

• Establish clear oversight & ethical frameworks

• Adopt explainable AI and public reporting

• Provide citizens with recourse when AI 
decisions affect them



Question 4: What Are the Risks 
and How Will We Mitigate Them?

Identify risks: bias, 
disinformation, automation 
overreach, workforce impacts

Identify

Use pilot programs, human-in-
the-loop reviews, impact 
assessments

Use

Create contingency plans for 
system failures or misuseCreate



AI and Ethical Imperatives for City 
Engineers



The Minnesota Reality

Why Minnesota civil engineers must pay attention NOW:

656 structurally deficient bridges in Minnesota (MnDOT 2024)

Climate pressure: Increased flooding, freeze-thaw cycles changing faster than 
historical models

Budget constraints: Cities demanding "do more with less" — AI promises efficiency

Smart Cities: Minneapolis, St. Paul, Duluth investing in AI systems

Source: MnDOT 2024 Bridge Condition Report



The Liability Question

Hypothetical Case:
City implements AI permit review. Auto-approves 85% of permits. Six months later, 
deck collapses—AI missed soil issue. Homeowner sues. City sues vendor. PE 
board investigates.

Critical Questions:
? Who's liable? The city? The vendor? You?

? Does "the AI approved it" protect your PE license?

? What documentation would save you in this scenario?

Answer: YOU are liable. The PE is responsible.



Why Ethics & AI Matters NOW

Engineers already make decisions affecting public safety, infrastructure, 
and community resources

1 AI amplifies both the speed and scale of engineering decisions

2 Traditional engineering ethics codes (NSPE, ASCE) now need AI considerations

3 Liability question: Who's responsible when AI makes a recommendation that 
fails?

Critical Question: If AI recommends deferring bridge maintenance to save budget, 
and the bridge fails—who's liable?



The Big 5 Ethical Challenges

1. Bias: AI perpetuating historical inequities in infrastructure investment and 
service delivery

2. Transparency: "Black box" recommendations you can't explain to city council or 
the public

3. Privacy: Smart city sensors collecting sensitive infrastructure and resident data

4. Accountability: Professional responsibility when AI assists or automates your 
decisions

5. Safety vs. Efficiency: Cost savings through AI vs. duty to protect public welfare

Each challenge includes Minnesota-specific examples and discussion



Challenge 1: Bias in Decision-Making

The Problem: AI trained on historical data may perpetuate past 
inequities

Engineering Examples:

• Pothole repair AI prioritizes wealthier neighborhoods because they historically 
reported more issues

• Infrastructure investment models undervalue low-income areas based on past 
property values

• Permitting systems inadvertently create barriers for minority-owned contractors 
based on historical approval patterns

Critical Question for Engineers:
“Does this AI reflect our community values, or does it encode historical    biases 
we're trying to overcome?"



Challenge 2: Transparency & Explainability

The Problem: Engineers must justify decisions to non-technical 
stakeholders, but "black box" AI can't explain WHY

Engineering Examples:

• Water quality AI flags contamination, but can't explain the threshold or contributing 
factors

• Structural analysis AI recommends building demolition without clear engineering 
reasoning

• Budget allocation AI makes department cuts without transparent criteria or trade-off 
analysis



Challenge 2: Transparency & Explainability

Critical Question for Engineers:

"Can I explain this AI's reasoning to city council, the public, and in a court of law if 
challenged?"

Action: Require AI vendors to provide explainability documentation Develop parallel 
manual validation for high-stakes decisions



Challenge 3: Data Privacy & Security

The Problem: Municipal systems collect sensitive infrastructure and 
resident data—who controls it and for what purpose?

Engineering Examples:

• Smart city sensors tracking pedestrian and vehicle movement patterns across the 
city

• Water usage data revealing occupancy patterns, household size, and daily 
routines

• Traffic cameras with AI capable of facial recognition, license plate tracking, 
and behavioral analysis



Challenge 3: Data Privacy & Security

Critical Questions for Engineers:

"What data are we collecting? Who has access? For what purpose? How 
long is it retained?"

Action: 

• Implement data minimization principles

• Establish retention policies 

• Require privacy impact assessments for new systems



Challenge 4: Accountability & Liability

The Problem: Engineers sign off on designs and approve projects—
when AI assists or automates, who's accountable?

Engineering Examples:
• Automated permit systems that approve projects but miss critical safety issues

• AI-optimized road designs that don't account for local weather, soil conditions, or 
usage patterns

• Predictive maintenance AI that fails to flag critical infrastructure risk, leading to 
system failure



Challenge 4: Accountability & Liability

"Am I still professionally liable if I rely on AI recommendations? What about 
my PE license?"

Critical Question for Engineers:

Answer: YES, Professional liability doesn't transfer to the AI. You own the decision, 
the stamped drawings, and the consequences.



Challenge 5: Public Safety vs. Efficiency
The Problem: AI promises cost savings and optimization—but at 
what safety trade-off?

Engineering Examples:

• Inspection frequency AI recommends reducing bridge inspections from annual to 
every 3 years based on risk models

• Maintenance deferral AI prioritizes "low-risk" infrastructure for delayed repairs to 
stay within budget

• Emergency routing AI optimizes response times for average conditions, not worst-
case scenarios



Challenge 5: Public Safety vs. Efficiency

Critical Question for Engineers:
"Does efficiency optimization compromise our fundamental duty to public safety?"

NSPE Code: "Engineers shall hold paramount the safety, health, and welfare of 
the public" — This obligation doesn't change with AI”



Ethical Decision-Making: The 4-A Framework
A practical tool for evaluating AI-assisted engineering decisions:

1. ASSESS
What decision is AI making? What data is it using? What stakeholders are affected?

2. ANALYZE
Can I explain the AI's reasoning? Does this align with ethics codes? What are worst-case 
scenarios?

3. ALTERNATIVES
What would I decide without AI? What other approaches exist? Who should I consult?

4. ACT & AUDIT
Document your decision. Monitor results. Improve the system.



Scenario 1: Predictive Maintenance AI
The Situation: Your city uses AI to prioritize bridge inspections. The AI recommends 
delaying inspection of Bridge 47 from annual to every 3 years, projecting $50,000 
in savings. Historical data shows no structural issues for the past 15 years.

Discussion Questions:
? What additional information do you need before accepting this recommendation?
? Does it matter if Bridge 47 serves a low-income neighborhood vs. a commercial 

district?
? What if traffic volume has increased 40% since the AI's training data?

? Who should you consult before making this decision?
? How do you document this decision to protect yourself and the city?

Apply the 4-A Framework: Assess • Analyze • Alternatives • Act & Audit



Scenario 2: Automated Permit Review
The Situation: Your city implements AI-powered permit review for residential 
additions. The AI auto-approves 80% of permits in 24 hours (vs. 2 weeks manual 
review). Six months later, a homeowner's deck collapses. The AI missed a soil 
stability issue. Who's liable?

Discussion Questions:
? Should a licensed engineer review every AI-approved permit, or only a sample?

?

What is the city's professional liability? What is YOUR professional liability as the 
supervising engineer?

? Does the promise of faster service justify reduced engineering oversight?

?

How should this incident change the AI system and approval process going forward?

Key Insight: Speed and efficiency cannot override professional engineering review for safety-
critical decisions

Group discussion: 5 minutes



Scenario 3: AI Budget Allocation
The Situation: AI analyzes infrastructure needs and recommends cutting 
stormwater budget by 30% to fund road repairs, based on "historical flooding 
patterns." However, climate scientists warn of increased rainfall intensity in your 
region. Do you support the AI recommendation?

Discussion Questions:
? Is the AI using outdated assumptions about climate patterns?

?

How do you balance competing infrastructure priorities when AI and expert opinion 
conflict?

?

What is your duty as an engineer when AI recommendations conflict with climate 
science?

?

Who bears responsibility if flooding increases after implementing this budget cut?

Key Insight: AI trained on historical data may not account for changing environmental 
conditions or emerging risks



Best Practices: Personal Professional Standards

Engineering Judgment

✓ Always validate AI recommendations 
independently
✓ Document everything: AI use, 
recommendations, your decision 
rationale
✓ Maintain your expertise—don't let AI 
erode engineering judgment

✓ Challenge AI with edge cases and 
worst-case scenarios
✓ Human review required for all public 
safety decisions

Organizational Advocacy

→ AI procurement: Require explainability 
and bias testing

→ Regular audits: Review AI decisions for 
bias or errors
→ Clear accountability: Define who's 
responsible when AI is involved

→ Training: Engineers must understand AI 
limitations
→ Transparency: Disclose AI's role in 
public-facing decisions



Engineering Ethics Codes Still Apply

"Engineers shall hold paramount the
safety, health, and welfare of the public"

— NSPE Code of Ethics, Canon 1

✓ This fundamental obligation does not change with AI adoption

✓ AI is a tool—you remain the professional decision-maker

✓ Your PE license and reputation are on the line with every stamped drawing

Reference: NSPE Code of Ethics, ASCE Canon 1



Key Takeaways
1 Your professional responsibility intensifies with AI—it doesn't 

decrease
2 Use the 4-A Framework: Assess, Analyze, Alternatives, Act & Audit

3 Document everything — AI use, recommendations, and your decisions

4 Public safety always takes precedence over efficiency and cost savings

5 You are the engineer — AI is the tool, not the decision-maker



Resources for Municipal Engineers

Professional Organizations

ASCE: AI Ethics Guidelines for Civil Engineers

NSPE: Position Statement on AI in Engineering Practice

IEEE: Ethically Aligned Design Standards

Government & Technical Standards

NIST: AI Risk Management Framework

State Engineering Board: Guidance on AI in Licensed Practice

Municipal Association: AI Procurement Guidelines
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Navigating Professional Responsibility

in the Age of Artificial Intelligence
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