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• Not your typical ethics class
• Ethics vs. morals

▫ Some (in)famous examples of  engineering disasters
▫ Code of  ethics, ABET student outcomes

• Four corners approach
▫ Capabilities
▫ Consequences
▫ Duties
▫ Virtues

• But wait… what about / what if…?
▫ Some exercises

• The headline test
• Putting it all together

Some of the content in this lecture is based upon material in Technology and Design Ethics; Morten Rand-Hendricksen, Nov 2019.
Available at https://www.linkedin.com/learning/technology-and-design-ethics/

https://www.linkedin.com/learning/technology-and-design-ethics/
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• Ethics: An understanding to determine and judge what is right or 
wrong, with respect to virtues such as:
▫ Fairness & justness
▫ Moral obligations
▫ Benefits to society

• There is a difference between morals and ethics, however:
▫ Morals: personal understanding of  what is right / wrong, typically based on 

culture, religion, politics and own life experience
▫ Ethics: societal agreement / understanding of  what is right / wrong

Oxford dictionary
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• Morals and ethics can be at conflict with each other:
▫ During your consultant work for a company, 

you are provided with some data that can help 
an underserved community in a significant way.  
 You signed an NDA with this company, but if you were to 

release the data, there is no way the company can possibly 
trace that to you, and the information can help hundreds of 
underserved people in your community.

▫ Morally, you feel perfectly and completely justified in releasing the data.
▫ Is it ethical to do so?

 Why / why not?
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• … are rare!
▫ In most cases and examples that are presented as ethical 

dilemmas, the situation is either absurdly hypothetical or the 
right thing to do is often (but not always*) obvious
 There is often an obviously right decision
 …but that decision is ignored due to other, typically financial, factors 

▫ An ethically right decision – even when it is obvious after the 
fact - is not necessarily easy to make, due to competing 
circumstances:
 Clouded judgment 
 Miscalculations on risk
 Conflicts of interest
 Greed
 Fear of loss (of money, position, prestige, etc.)

* We will see some true ethical dilemmas later in this class
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• Titanic (1912)
▫ Not only the watertight compartments were not properly designed, but there were not enough lifeboats for 

everyone. There was enough space for 1200 people, whereas there were 2200+ people on board.

• Ford Pinto (1971-1976)
▫  A faulty fuel tank design that could cause a rupture  some engineers pointed out the flaw that would cost 

$11 to fix (per vehicle), but the company did not follow the recommendations. 30 ~180 people have died as 
a result.

• Kansas City Hyatt Regency Hotel Walkway (1981)
▫ Two walkways suspended in the air were supposed to be held together by a single set of  rods connected to 

the ceiling. During construction, the different sets of  rods were used and connected to each other, causing 
the rods to carry twice the weight. The design change was not properly evaluated/approved. The walkways 
crashed, killing 114 and wounding 200+.

• New Orleans’ Levees (2005 – Katrina)
▫  The Army Corps of  Engineers did not follow its own design guidelines, designed the levees to withstand 

only low-speed hurricanes, and did not consider the natural gradual sinking of  the levees, leading to 
insufficient height. The collapse of  the levees killed 1800+ people, causing over $100 billion in damage.
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• Space Shuttle Challenge Disaster – NASA 1986
▫ The O-rings used in fuel tanks were improperly designed for colder ambient temperatures – and failed in the cold 

temperatures, leading to the explosion. The issue was known to some engineers, who advised against launching at 
colder temperatures, but reportedly, NASA went ahead with the launch so as not to miss the launch window. 
Seven crew members died.

• Space Shuttle Columbia Disaster – NASA 2003
▫ Debris from the fuel tank during liftoff  struck the left wing of  the shuttle. NASA informed the crew that there 

was no significant damage and it was safe to return. 16 days later, when the shuttle returned to earth, Columbia 
disintegrated during reentry. Seven crew members died.

• Baltimore Key Bridge Collapse (2024)
▫ Container ship MV Dali struck one of  the six piers of  Baltimore’s F.S. Key Bridge, causing it to collapse instantly, 

killing six crew members on the bridge, and shut down Baltimore harbor for 11 weeks, causing over $2B damage. 
The bridge, which had previously been hit by another ship (in 1980), had not been upgraded to the current 
standards to withstand ship collisions (a not-so-uncommon occurrence), while the ship had electromechanical 
issues before departure, which were not fully addressed, causing it to lose power (and hence propulsion control).
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• Many organizations involved in various areas of engineering have 
issued their own ethical standards
▫ AIChE Code of  Ethics
▫ ASME Code of  Ethics
▫ ASCE Code of  Ethics
▫ BMES Code of  Ethics, Conduct & Policies
▫ ASEE Code of  Ethics for Engineering Educators
▫ IEEE Code of  Ethics

• Looking at them, you will see common threads on insuring health, 
safety, honest decision making, avoiding conflicts of interest, treating 
others with respect, etc. 

https://www.aiche.org/about/governance/policies/code-ethics
https://www.asme.org/getmedia/3e165b2b-f7e7-4106-a772-5f0586d2268e/p-15-7-ethics.pdf
https://www.asce.org/career-growth/ethics/code-of-ethics
https://www.bmes.org/bmes2023-policies
https://aseecmsprod.blob.core.windows.net/aseecmsprod/asee/media/content/about%20us/pdfs/asee-code-of-ethics-and-plagiarism-policy.pdf
https://www.ieee.org/about/corporate/governance/p7-8.html
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https://www.ieee.org/content/dam/ieee-org/ieee/web/org/about/corporate/ieee-code-of-ethics.pdf 

https://www.ieee.org/content/dam/ieee-org/ieee/web/org/about/corporate/ieee-code-of-ethics.pdf
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An engineering program – to be accredited - must document the attainment of the following student outcomes that prepare 
graduates to enter the professional practice of engineering.

1. an ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and 
mathematics.

2. an ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, 
safety, and welfare, as well as global, cultural, social, environmental, and economic factors.

3. an ability to communicate effectively with a range of audiences.

4. an ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, 
which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts.

5. an ability to function effectively on a team whose members together provide leadership, create a collaborative and inclusive 
environment, establish goals, plan tasks, and meet objectives.

6. an ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to 
draw conclusions.

7. an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.
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• Ethics is about making the 
right decision, whether there is 
a dilemma or not!

• We will use the four corners 
approach to guide our 
decision-making process.

• Each corner represents a key 
consideration to help in ethical 
decision-making
▫ Map to four theories of  moral 

philosophy:
 Capability approach
 Consequentialism
 Duty ethics
 Virtue ethics

Capabilities

DutiesVirtues

Consequences
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• Every new design introduces / modifies capabilities
▫ Granting new capabilities – something new that did not previously exist
▫ Enabling capabilities – providing access to a capability
▫ Limiting capabilities 
▫ Removing capabilities

• Using this product / solution, the user now can / cannot __________
▫ Discuss, e.g.: e-bicycle, smart-bulb, parental controls, non-fungible tokens,  etc.

• The design and the new / modified capabilities must be relevant / useful to the 
end user  utility ethics, utilitarianism 
▫ Giving a smart bulb to someone who has no internet access (or power) is not very useful

• Capabilities create a ripple effect beyond the primary end-user, each perhaps with 
a decreasing but non-zero impact.
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• Evaluate the new / modified capabilities for each stakeholder from two primary perspectives:
▫ Equity – does every member of  this stakeholder have equal access to these capabilities
▫ Does it serve a common good for this stakeholder

• Then, ask yourself: what is the worst that can happen when this stakeholder has this 
capability.
▫ Look at all reasonable scenarios 

 …but not cases with zero or infinitesimally small chances of happening, e.g., no aliens, dinosaurs, etc.
 E.g. you develop a new [drone / smart bulb / social media platform / Gen AI tool …] 
 i) who are the stakeholders, and ii) what is the worst they can do with that tool?

• Add all primary and downstream capabilities to your Capabilities corner, and prepare to 
consider the reasonable scenarios for the…
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• What is the impact or utility of this new / modified capability on each of the stakeholders 
 consequences
▫ The client / company for which you provided services / designed something
▫ The primary end-user of  that design / service
▫ All other potential stakeholders / users impacted by your design / service, including those 

who will not or cannot use your service / design.

• The most ethical design/ decision is the one that provides the most utility (happiness, 
relief of pain / suffering, improvement in quality of life, etc.) to most people.
▫ The utility should be considered not just in the immediate term but also long term.
▫ Determining / imagining long-term consequences, particularly negative ones, may be 

difficult
 Intentional or unintentional misuse, negative consequences
 For example: think about the unintended consequences of social media
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• Consider, in particular, those who are “left out” by your decision / 
service, and the impact of your decision on those stakeholders.
▫ These are typically people who cannot use / benefit from your design / 

service for some reason or another (typically access, cost, etc.)

• You may find out that your design will benefit some stakeholders 
(primary stakeholders), and perhaps harm others.
▫ Ask yourself  if  and how you may be able to protect the rights and dignity of  

all people who may interact with or be impacted (even if  indirectly – say by 
not using it), from your design / service / decision.
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• Fill this table and add to the Consequences corner.
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• With every design / service decision, you are not just providing a 
solution to your immediate stakeholder / client; you are also setting a 
path – an example – for others to follow.
▫ Those “others” include your customers, clients, colleagues, and even 

competitors.

• When this path / example leads to good things, you become a pioneer, 
innovator, trend setter, transformer, change maker, etc.
▫ How do you know if  this path leads to good things?

 Ask yourself: Is this the decision I would want others to take if they were in this specific 
situation?
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• Does your decision set a good precedence 
for other people to follow?
▫ Does your decision uphold your duty of  care for 

other people?
 Consequentialism  Consequences of what you have created
 Duty ethics  Your reason for your design / decision

▫ If  other people (colleagues, clients, competitors) were to 
replicate what you have done, is that still in the best interest of  most people? 
(Competitor test)
 Mind you, once your solution / decision / design is replicated, both its advantages and 

disadvantages may amplify  Does that change your decision?

▫ Given the answer to the above question, would you still take the same path / 
design / decision?
 Can your solution / design / decision be considered a best practice?
 If your solution / design / decision sets a precedence – with your name attached to it – would 

you still make the same decision?
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1. Is there a current “best” practice 
for this design / decision? 

YES
What is it?

Why is it a best 
practice?

Why do you 
want to create a 

new one?

NO
What is your 

solution?

Why should that 
be a best 
practice?

2. What are the users’ / client’s (or 
anyone affected by your design) 
reasonable expectations for your 

design / service?

Are you meeting them?

Duty of care: This is a legal obligation  requiring adherence to a standard of reasonable care while performing any acts that 
could foreseeably harm others. It is the first element that must be established to proceed with an action in negligence

3. Can my design / decision possibly harm anyone? If so, what is the harm, how does 
my design / decision cause the harm, and who does it harm?

(consider – physical safety, security, data safety, privacy, psychological impact, etc.)

ASK YOURSELF:

DUTY 
TRIANGLE

https://en.wikipedia.org/wiki/Duty_of_care
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• Q: What about:
▫ … other people who do unethical things?
▫ … who do not care about whether they cause harm? 
▫ … or intentionally want to cause harm? 
▫ … aren’t there companies/individuals who not only break ethical rules but also legal laws 

to get an advantage or get what they want?... And get away with them?

• A: Bad actors / apples do not matter – they are irrelevant!
▫ Just because someone is doing the wrong thing – and gets away with it – does not make it 

right. It is still wrong!
▫ Being ethical is a conscious decision to do the right thing – because of  our commitment to 

our society, to ourselves – even if  there are others who get away with being unethical.
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• Q: What if…
▫ … I am forced to do the unethical thing because of  peer pressure 
▫ … or simply because I am ordered to do so by my boss / superior?
▫ … doing the right thing causes harm to me / my family / loved ones ?

• A. Asking someone to put themselves in a difficult, precarious or dangerous situation over 
an ethical situation would be unreasonable and, in turn, be unethical – in many 
circumstances.
▫ E.g., if  you will lose a job you depend on to care for your dependents.
▫ In most consulting jobs, this is unlikely to be the case.

• But, there are some cases where simply refusing to do the wrong thing – and if necessary 
walking away from that job – is not only the right thing to do, but is also the only thing you 
should do, if otherwise significant, real and irreparable harm will come to one or more 
people.
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• In most cases, the bad decisions of bad apples / bad people are not because they just 
want to cause harm, but rather there is bias, ignorance, unawareness, greed, etc. in play.

• Your opportunity: educate them. Tell them that:
▫ The path they are following is likely to cause harm – not just to other people, but to our / your  / 

their customers, eventually to the company and to themselves; 
▫ …and that there are / may be other solutions, that will provide better outcomes (albeit, perhaps in 

the long run).
▫ .. and that you may be able to propose some such solutions.

• A not-so-unlikely scenario for a real dilemma (an in-class exercise):
▫ You are offered a job at a company whose business practices you despise because – while legal – 

the company profits off  the misfortune of  the most vulnerable population of  society, or engages 
in a line of  business that you find very much against your morals.

▫ However, you have been out of  a job for several months, racking up (say, medical or mortgage) 
debt, and your family depends on you.
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• We have talked about Capabilities, Consequences, Duty Ethics – all of 
which are somewhat external concerns.

• We now ask inward pointing question(s):
▫ What are our virtues, beliefs and values?
▫ Virtue ethics: the goodness of  a decision is determined by the impact of  that 

decision on the decision maker him/herself.
 This is where ethics and morality overlap considerably.

• Ask yourself: Is this the design / decision my ideal self would make?
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• Virtue ethics help us become the person / company we want to become.
▫ Companies / organizations do this through their mission, vision, code of  conduct statements.

• For tech-design, consider Shannon Vallor’s Technomoral Virtues
▫ Honesty
▫ Self-control
▫ Humility
▫ Justice
▫ Courage
▫ Empathy

• What are your virtues? Identify your virtues, and then ask:
▫ What decision would be appropriate for someone with [those virtues].
▫ Is this the decision a person with [those virtues] would make? 
▫ Is this the decision a person I want to become would make?

▫ Care
▫ Civility
▫ Flexibility
▫ Perspective
▫ Magnanimity (generosity)
▫ And their integration to technomoral wisdom

https://oxford.universitypressscholarship.com/view/10.1093/acprof:oso/9780190498511.001.0001/acprof-9780190498511-chapter-7#:%7E:text=Shannon%20Vallor,-Publisher%3A%20Oxford%20University&text=The%20bulk%20of%20this%20chapter,comprehensive%20virtue%20of%20technomoral%20wisdom.
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…

https://abc.xyz/investor/other/code-of-conduct/ 

https://abc.xyz/investor/other/code-of-conduct/
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• Once you identify your virtues, decide what those mean to you.
▫ If  you picked honest, just and caring, ask yourself  what these mean to you.
▫ By doing this, you are setting an ethical bar – a threshold – for yourself   every design / decision 

you make, you will be judging yourself  against that threshold.

• Ask yourself: With this design / decision:
▫ Is this a design / decision an [honest] person would make?
▫ Is this a design / decision a [just] person would make? 
▫ Is this a design / decision a [caring] person would make?
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• A simple test to determine 
whether you are holding 
yourself to these standards:
▫ How do you feel about 

reading the news about your 
design / decision on a major 
national / international news 
headline?

▫ Will people reading this 
headline think you are 
honest, just and caring ?

…AND HERE IT IS!

The Consultant / Designer / Engineer Jane Doe 
releases her latest design / decision:

GLASSBORO, MONDAY, NOVEMBER 21, 2024

The Glassboro Times
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• These are not exercises 
▫ … that you do only one
▫ … that must be completed all at once all the time
▫ … that need to be completed in a specific order

• Use them holistically to 
▫ accomplish your goals, 
▫ evaluate your designs and decisions
▫ find hidden issues, flaws, concerns, problems with your design / decision 
▫ answer your ethical questions or dilemmas
▫ find better solutions, develop better designs, make better decisions
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• Use the four corners approach in evaluating your design / service in the 
context of global, economic, environmental, and societal factors; and 
how you address them or how they can be addressed.
▫ Identify (by asking and answering the questions mentioned in this lecture) 

the capabilities, consequences, duties and virtues associated with your design 
/ service / decisions.

• This is Part 3 of your Engineering Design & Impact Statement, and will 
probably need a separate page to answer thoroughly and properly.
▫ Each part of  Engineering Design and Impact Statement will be graded 

separately, and will form part of  your grade.
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• The final grading will be as follows:

• Project Approval and Evaluation Form: 15 %

• Project 60%
▫ Grade given by client:30%
▫ Engineering Design & Impact Statement: 30%

 Part I: 10 %
 Part II: 10 %
 Part III: 10% 

▫ Final Exam covering the most critical aspects of  lecture content: 15%
▫ Professionalism & attendance: 10%
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• Quite likely the most important lecture you will ever have
• Your first paycheck
• Financial literacy: what is it, and why is it important?
• Planning for financial well-being: 

▫ How much do you make?
▫ How much do you need? How much can you spend? What is left?

• Setting priorities
• About retirement

▫ Saving for retirement – how much do you need? How will you save that much?
▫ Retirement calculators  /playing with numbers

• Where and how to invest
▫ Investment instruments
▫ Risk vs. reward
▫ Best and worst investment instruments

• Some final thoughts and life advice
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https://www.investopedia.com/terms/f/financial-literacy.asp
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• Remember: financial literacy is the ability to understand and effectively use 
financial knowledge and skills,  including personal financial management, 
budgeting and investing

• Financial management: understand how much you need to earn and spend, 
how much you can spend, and how to plan for financial emergencies as well 
as for retirement.

• Budgeting: understand your cash flow, how much you are actually earning 
and spending, and how much you need to save.

• Investing: A critical component to be able to save for life’s big events: 
marriage, having kids, buying a house, caring for elders, caring for yourself 
during retirement, etc.
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• Numbers on your bank account may be smaller than they appear on 
your paycheck!

• What is taken from your paycheck before your net pay is deposited?
▫ Federal income tax – Most of  you will probably be in the 22-24% tax bracket
▫ Social security tax – 6.2% from you, 6.2% from your employer (up to $176K)
▫ Medicare tax – 1.45% of  your wages
▫ NJ income tax – Most of  you will probably be in the 6.37% tax bracket
▫ NJ unemployment/disability / workforce development/family leave taxes 

(0.05 – 0.1%)
▫ Health insurance premiums (varies greatly)
▫ Retirement / 401K plans
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• In 2024, of my total gross income  about 65% was withheld for:
▫ 17.7% of  taxable income for federal taxes (why is this below 24%?)
▫ 4.3% social security tax (why is this below 6.2%?) 
▫ 5% health insurance (with my wife)
▫ 2% Medicare and Medicare additional tax
▫ 7% NJ income and other taxes
▫ 29% Retirement savings

 403b / 401a / 457

• Net take-home pay: ~35%
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And from the remaining 40 – 60% of your pay, you need budget for other fixed expenses, such as :

• Housing – Rent,  mortgage payment, mortgage insurance, real estate taxes

• Utilities – Electric, Gas, Water, Internet, Cell phone

• Insurance – renter’s, homeowner’s, auto, etc. 

• Food and household expenses

• Gas for car

• Later in life: childcare, school, etc.

• AND – if you have them:
▫ Student loans 
▫ Car loans 
▫ Credit card debt
▫ Alimony / child support

How much do 
these cost?
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• Average home value for buying a new home: ~$500K 
▫ Assume $400K, 30 years at 6%  $2400 monthly mortgage (not including 

property taxes)
▫ Average property tax: ~$12,000/year ($1000/month); homeowner’s 

insurance:$1500/year

• Average rent: ~2.5K (2 bedroom apartment); $300 renter’s insurance/year

• Utility costs (electricity, gas, water, phone, internet, streaming): $450/month

• Groceries: ~$400/month (one person, $800 for family)

• Transportation: $500/month (including car insurance)

• Healthcare: $3200 (one adult, no children); $8000 (family) / year

• Childcare: $14,000 per year, per child

https://www.unbiased.com/discover/banking/what-is-the-cost-of-living-in-new-jersey 

Annual cost
~$42,300 - own

~$30,300 – rent

$5,400

$4,800

$6,000

$3,200
Total: 

~$62K/$50K(own/rent)

+$14K/child

https://www.unbiased.com/discover/banking/what-is-the-cost-of-living-in-new-jersey
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Let’s play with numbers a bit:

• Assume a starting salary of $80K
▫ State and Federal taxes, health insurance, etc.: $25K
▫ Housing and household fixed expenses (rent/mortgage/food/utilities/gas, etc.): $40K- $50K
▫ Retirement savings: $5K (not enough!)

• All gone already. And here, we did not even consider any of:
▫ Student loans
▫ Car loans
▫ Credit card debt
▫ Entertainment / travel 
▫ Childcare / school

• Wait, most people make less than $80K – How is this possible?

• …And what happens if there is an emergency?
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• This is where financial literacy comes into play.

• There are ways to:
▫ Decrease your taxes (legally!)  Did you notice Dr. P.’s effective tax rate?

 Take advantage of various tax deductions: retirement contributions, child credit, charitable contributions, certain medical 
expenses, business expenses (for your consulting business), etc. 

▫ Decrease your health insurance/car insurance costs
▫ Decrease your housing costs (maybe you don’t need a very large house!)
▫ Increase your income

 Spousal income 
 Two-income is the single most effective way to increase your income, and help reach financial independence…

… so long as you stay together!
 Consulting income

 Equally effective way, without requiring a spouse
 Bonuses

• If you do these, then you will have money for other things …

• …but all of that requires some financial literacy.
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• How should we plan/spend our money?

• Set priorities
▫ Do you have student loans?
▫ Credit card debt?
▫ Car loan debt?

• Do you have an emergency / rainy day fund?
▫ Would you be able to cover a $10K unexpected expense? Perhaps car repair, 

or worse, a medical emergency?
▫ Are you one financial emergency away from a financial collapse?
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1. Emergency fund
▫ Set aside some amount from every paycheck
▫ Q: How much and how long?
▫ A: Until you have enough to cover you for 6 months  (12 is better)  This 

is the typical amount of  economic recovery needed after a major recession 
and/or the amount of  time you need to find a new job in a down economy

▫ Be most aggressive until you reach a 3-month cushion—preferably within 
24 months. Then, get to a 6-month cushion, preferably within 3-4 years, 
and slowly build up the rest.

▫ $80K salary  3-month cushion: $20K  Set aside $800/month for the 
first two years
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2. Pay down your debt – starting with the highest interest
▫ Credit cards – 20 ~30%  Get rid of  these immediately !!!
▫ Student loans – 6~10%  Pay as quickly as you can!

• Why?
▫ Because paying down a 20% interest debt is equivalent to having an 

investment with a 20% return! 
▫ There aren’t very many investments with that kind of  ROI out there!
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3. Retirement fund

• Dr. P, you just showed that we have no money left, and you are asking about 
retirement? How? Why?

• Isn’t this something I will consider later when I make more money?
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• Assume that you have been working for 40 years, and you are ready to 
retire.

• Before you retire, you make $________

• When you retire, that amount drops to:$_____

* We will talk about social security later



© All Rights Reserved, Robi Polikar, 2021-2025

• If you have not put in enough amount while you are working, you will 
not have enough to live on during retirement.

• How much do you need?
▫ Most people need about 80% of  their pre-retirement income to be able to 

maintain their current standard of  living
▫ For most career engineers, their annual income (in today’s dollars) before 

retirement is about  $200K
▫ The highest social security pays is about $3K/month  $36K/year (but 

there is no guarantee that it will still be there in 40 years!)
▫ If  you have no retirement savings, you simply will not be able to retire



© All Rights Reserved, Robi Polikar, 2021-2025

• …and this is the unfortunate reality of Americans today:
▫ ~48% of  working Americans do not have access to a retirement plan
▫ ~23% of  US adults over the age of  65 are still employed fulltime
▫ ~80% of  households with older adults are either financially struggling or at 

risk of  becoming economically insecure
▫ According to Yahoo Finance, 45% of  American households are expected to 

run out of  money in retirement if  they stop working at age 65.
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• Back to our example:

• You want to retire at the age of 65, with then-current income of $200K
▫ Assume you need 80% to maintain your lifestyle  $160K
▫ Assume you get $40K from social security  Still need $120K/year
▫ How long will you live? Let’s say another 25 years (typical)
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• To save $3M over a 40-year long income earning period, by a simple 
math, you need to save:
▫ $3,000,000 / 40 years / 12 months:
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• That is over $6K/month  $72K/year  That’s almost my entire 
starting salary!

• Saving that amount seems impossible!
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• … it requires meticulous planning

• … unwavering and disciplined savings

• … painstaking patience

• … exceptional understanding of the markets and compounded growth

• … being abreast of – and taking (legal!) advantage of – tax laws

• … nerves of steel to ride market fluctuations

• … and most importantly, it requires
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Do this on day one when you start working:

• Go to your company HR / Benefits Coordinator, and set aside the minimum 
required to maximize the company match

This is 

The return of investment on the company match is 
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2. Add as much as possible to that amount until you reach the federal limit 
for the maximum amount you can contribute to a company-sponsored 
retirement plan (401K) 
▫ For 2025, that limit is $23,500
▫ Each year, that contribution limit goes up a bit
▫ When you are over 50, you can contribute an additional $7,500

3. Reduce your taxes!!!
▫ 401K contributions are tax-deferred
▫ The amount you contribute is deducted from your income, as if  you have never 

earned it, and hence reduces your taxable income!
▫ If  you are in the 24% tax bracket, this is equivalent to  Uncle Sam giving you a 

24% discount on your taxes! That, too, is free money!
▫ For a $10,000 contribution, you reduce your taxes by $2400, which increases your 

take-home pay.
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4. Contribute to an IRA / Roth-IRA plan
▫ You can contribute up to $7,000 a year to an IRA / Roth-IRA plan
▫ The limit is $8,000 if  you are over 50
▫ That limit also goes up a bit every year.



© All Rights Reserved, Robi Polikar, 2021-2025

• … that is all well and good, but how will I ever get to saving $6K/month 
to get to $3M by the time I retire?

• That is the beauty of compounded earnings and the power of time!
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• https://www.bankrate.com/retirement/retirement-plan-calculator/ 

https://www.bankrate.com/retirement/retirement-plan-calculator/
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• There is no shortage of financial calculators – retirement calculators, 
savings calculators, compounded interest calculators, salary increase 
calculators, etc.

• They each make different assumptions, so try several different ones.

• Bottom line: Start small – but as much as you can; then increase it as 
much as you can.
▫ Every time you get a salary increase, a bonus, a windfall  Add it to your 

retirement accounts.
▫ Increase your contributions over time.
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• While you should not be getting married for this reason alone…
▫ Having an income-generating spouse dramatically increases your chances of  

reaching your financial goals
▫ The federal government rewards being married and filing jointly with special 

tax limits, incentives, and brackets
▫ Having a second income allows you to save more after paying all your bills.

 Most of your living expenses are fixed and do not increase (much) with a second person 
in the house; but the second person’s income can add significant funds!

• But, choose your spouse wisely!

• Discuss and plan financial goals together
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• Bank savings / online accounts

• Treasury bills/government bonds

• Commodities (gold, energy, corn, lithium, etc.)

• Bond market

• Stock market / common stocks

• Mutual funds / exchange traded funds (ETFs)

• Money markets

• Options

• Currency hedging

• Cryptocurrency / Bitcoin

• Art collection

• Real estate



© All Rights Reserved, Robi Polikar, 2021-2025

ht
tp

s:
//

na
pk

in
fin

an
ce

.c
om

/n
ap

ki
n/

ris
k-

to
le

ra
nc

e/
 

ht
tp

s:
//

na
pk

in
fin

an
ce

.c
om

/n
ap

ki
n/

ris
k-

vs
-r

ew
ar

d/
 

https://napkinfinance.com/napkin/risk-tolerance/
https://napkinfinance.com/napkin/risk-vs-reward/
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https://napkinfinance.com/napkin/asset-classes/
https://napkinfinance.com/napkin/finance-securities/
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• Bank / online savings / CD accounts  interest-bearing bank accounts, FDIC-insured, 
and your principal is guaranteed + an interest, but usually below inflation. CDs have 
slightly higher interest, but also a penalty if withdrawn before maturity.

• U.S. Treasury securities  Earnings are exempt from local / state taxes
▫ T-Bills: short-term securities with a certain face value. You buy them at a discount and receive 

the face value at maturity (4 – 52 weeks). No other interest is paid.
▫ T-Notes: Intermediate-term securities that pay a fixed interest every six months until maturity 

(2 – 10 years). Longer-term  moderate interest rate risk. 
▫ T-Bonds: Long-term securities that pay a (higher) fixed interest rate every six months until 

maturity (20-30 years). Long-term  high interest rate risk
▫ U.S. Saving Bonds: Series EE Bonds earn a fixed interest rate that is guaranteed to double 

the principal in 20 years. Series I Bonds earn a fixed+variable interest adjusted every 6-
months and protects against inflation. Interest is paid every 6-months. Savings bonds can be 
free of  federal taxes if  earnings are used for educational purposes. Both series earn interest 
until maturity (30 years), but they can be redeemed after 1/5 year (with/without penalty). 
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Click on the boxes or the links for updated rates / information

https://www.treasurydirect.gov https://www.investopedia.com/ask/answers/difference-between-bills-notes-and-bonds 

Bank online accounts: Around 3.6~4% APY (annual percentage yield)
CDs: Around 4% (12 months); 3.5% (24 -48months); 4.15% (60 months)

https://www.investopedia.com/ask/answers/033115/what-are-differences-between-treasury-bond-and-treasury-note-and-treasury-bill-tbill.asp
https://www.treasurydirect.gov/
https://www.treasurydirect.gov/
https://www.investopedia.com/ask/answers/difference-between-bills-notes-and-bonds
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• Commodities (agricultural, metals, energy): 
you buy the commodity in the open market 
(see current prices) , may fluctuate wildly.

• Bond market: IOUs issued by government or 
companies. Generally, lower fluctuations  
lower risk but lower return than the stock 
market. High yield(junk) bonds, however, have 
higher risk/return profile

• Stock market / common stocks: you own a 
share of a company purchased on the open 
market. You make money if the company’s 
stock price goes up and/or the company pays 
dividends.

• Mutual funds/exchange-traded funds (ETFs): 
A group of stocks jointly owned by a group of 
investors. Reduces risk through diversification.

https://tradingeconomics.com/commodities
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• Options: contracts that give the buyer the right, but 
not the obligation, to buy or sell a security at a 
specified price within a specific time frame. Generally 
used to bet against the market/company. Highly risky!

• Cryptocurrency (bitcoins): a digital and decentralized 
currency market that operates outside of a central 
bank or a single regulator. Limited number of bitcoins 
(21M) makes it a scarce asset, whose value can 
fluctuate wildly. Highly risky!

• Currency hedging: You buy / sell foreign currency, 
hoping its value will change favorably against another 
currency (e.g. USD). Highly risky!

• Art collection: You buy a piece of art in hopes that 
the artist will become very famous, and his/her 
work gain value. Highly risky!

• Real estate: You buy a piece of real estate. You make 
money by either renting it or by selling it in the 
future, presumably at a higher value.



© All Rights Reserved, Robi Polikar, 2021-2025

1. No investment
▫  Self-explanatory!

2. Any investment tool that you do not fully understand!
▫ Unfortunately, most people think they understand what they are investing in, but 

in reality, do not quite comprehend the reward–risk spectrum.

3. Speculative investment tools
▫ Options, cryptocurrency, certain commodities, penny stocks

4. Interest-bearing bank accounts
▫ You should use bank accounts for your emergency fund (immediately liquid), but 

they are not good for long-term, high-return investment
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• Since there are so many forms of investment, 
and each has different risk-reward characteristics, 
how do we know where to invest?

• Diversification: An asset allocation strategy, 
where you place different amounts of your assets in different investment 
“baskets” based on your financial goals and risk tolerance.
▫ Put some of  your assets in low-risk, low-return investments, some in medium-risk 

investments, and some in high-risk, high-return investments
▫ The most common asset allocation consists of  stocks, bonds, and cash

 …but each of these has multiple subcategories. For example, there are large cap, mid cap, small 
cap, domestic, international, sector-specific companies and funds; there are government and 
municipal, high grade and low grade (junk) bonds, etc.
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• If you do not know much about investing (and 
you don’t!), stick to a few simple mutual funds.

• A mutual fund is a collection of stocks or bonds 
(i.e., securities), picked by an investment 
company/professional based on set criteria
▫ Small/mid-size/large company stocks
▫ Domestic vs. international stocks
▫ Industry-specific stocks: energy, financial 

markets, technology, healthcare, AI, etc.
▫ Investment grade vs. high return vs. 

government vs. municipal bonds
▫ Funds of  funds
▫ Actively managed vs. index funds, target-date 

funds
▫  Exchange-traded funds ( a slightly different 

form of  mutual funds)
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https://napkinfinance.com/napkin/mutual-fund-definition/
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• How do I get one?
▫ Your employer 401K/403b plan most likely offers a 

menu of  these, and/or
▫ Choose from many financial companies*, such as 

Vanguard, Charles Schwab, Fidelity, among others.
 Go to their site and read about their products
 Pay attention to expense ratios, risk vs. reward charts, investment criteria 

and priorities, current holdings, past performance (which cannot 
guarantee future performance), turn over ratio, etc.

• Active vs. passive investing and expense ratios
▫ Active mutual funds have professional analysts who study 

companies and actively make buy/sell decisions. Therefore, 
active funds  higher expense ratios.

▫ Passive (aka index) mutual funds simply replicate the market 
based on their investment criteria: e.g., a large-cap index fund 
buys the stocks of  all large companies in the ratio of  their 
market value. No analyst is involved; therefore, passive index 
funds  lower expense ratios.

▫ Over long periods, index funds typically outperform active 
funds! * This list is for illustration purposes only. Inclusion or omission of a fund company does not imply endorsement or 

lack thereof it. Do your own research to decide which company and which specific funds you want to invest in.
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https://napkinfinance.com/napkin/active-vs-index-investing/
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https://jemmafinancial.com/financial-glossary/what-is-the-morningstar-style-box https://www.morningstar.com/funds/xnas/vfiax/portfolio 

Top 10 holdings Sector exposure Performance

Portfolio

Holdings

https://jemmafinancial.com/financial-glossary/what-is-the-morningstar-style-box
https://www.morningstar.com/funds/xnas/vfiax/portfolio
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• Target date funds – Balanced funds 
(mix of stocks and bonds)
▫ Change the composition of  a fund of  

funds based on how close the date is to 
the target date.

▫ A fund with a target date over 10 years 
(or more away) will have most of  its 
holdings in high-risk high-return stocks

▫ A fund with a target date within 5 years 
will have increasingly more bonds and 
fewer stocks

▫ As the target date gets closer, the fund 
becomes more conservative and less 
risky (because you have less time to 
recover from a bad market).
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https://napkinfinance.com/napkin/target-date-funds/
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https://www.morningstar.com/funds/xnas/vforx/quote 

https://www.morningstar.com/funds/xnas/vforx/quote
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https://www.morningstar.com/funds/xnas/swhrx/quote 

https://www.morningstar.com/funds/xnas/swhrx/quote
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https://www.morningstar.com/funds/xnas/ffsfx/quote 

https://www.morningstar.com/funds/xnas/ffsfx/quote
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• Establish and grow your emergency / rainy day fund as soon as possible

• Avoid buying anything on credit (except a house) 

• Pay your credit card in full every month. If you cannot pay it at the end of the month, you cannot afford it 
(emergencies notwithstanding)
▫ Credit card debt is the worst! If  you have it, pay that down first!

• Delay expensive purchases as long as possible 
▫ No, you do not need a new car. If  you need a car, buy a good 5–10-year-old used car until you can buy new in cash.

• Have a good health insurance plan

• Be meticulous in planning and saving for major life events. Save religiously! 

• Do not invest in any financial instrument you do not understand. Avoid exotic investments and stick to mutual / 
exchange-traded funds
▫ And only to passively managed index funds!

• Renting can be financially more advantageous than owning a house, depending on the circumstances. Do not 
blindly jump into the “American dream.” Owning a house is expensive!
▫ Owning a large house is even more expensive.  Pools are overrated (and expensive)! 
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• The final grading will be as follows:

• Project Approval and Evaluation Form: 15 %

• Project 70%
▫ Grade given by client:40%
▫ Engineering Design & Impact Statement: 30%

 Part I: 10 %
 Part II: 10 %
 Part III: 10% 

▫ Final Exam covering the most critical aspects of  lecture content: 15%
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• History of this class: 
▫ This class goes back to the very beginning of  this program

 Prior name: Clinic Consultant in ECE
▫ What to do with four credits?

 After the credits were doled out for the Engineering Clinic sequence, 
all programs except ECE used the remaining 4 credits for 
technical courses 

 ECE decided to use these credits for skills and knowledge-building 
on entrepreneurship

 The core focus was on simulating a consulting experience through the Engineering Clinics, and that core 
remains in this course to this day.

▫ Great! But, do you really need to repeat this four times?
 Reduced to two credits in mid-2010s, with one credit going to Modules in ECE. Now only 1 credit.
 OK, but what is in this class?
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• Traditionally, some basic concepts on how to find clients, managing client expectations, 
some project management, and some ethics.
▫ 2021 – Course instructor suddenly retired
▫ Review of  course content showed a missed opportunity 

• Starting Fall 2021: A reluctant new instructor 
▫ An opportunity: 

 To revamp the class to ensure that ABET student outcomes for this class are fully met
 Also include new topics on starting a business, project management, contract issues and a more principled 

coverage of the ethical and professional judgment
 Continuous improvement:

 More recently, we also noticed a lack of certain background in professionalism, financial literacy, etc.

• So: a new approach
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https://www.merriam-webster.com/dictionary/professionalism
https://www.britannica.com/dictionary/professionalism
https://dictionary.cambridge.org/us/dictionary/english/professionalism
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https://www.merriam-webster.com/dictionary/consulting
https://dictionary.cambridge.org/us/dictionary/english/consulting
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Your Host: Dr. Robi Polikar  
Office & Phone: EH 346B, (856) 256-5372
E-mail:   polikar@rowan.edu 
Class Meeting: Mondays, 15:30 – 16:45; Science 126   
Office Hours: Whenever I am in my office, and the door is open (which is often)
Prerequisites: ECE Senior / Senior Engineering Clinic (concurrent)
Required Text: None

mailto:polikar@rowan.edu
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• Part I: Best Practices in Professionalism & Consulting
▫ Resume writing and interviewing skills
▫ Basic elements of  being a successful professional and a successful consultant
▫ Soft skills: people skills, communication skills. 
▫ Finding clients; marketing of  skill/interest set to a customer with a requirement 
▫ Managing client expectations
▫ Negotiation of  project scope and resources 
▫ Financial considerations
▫ Intellectual property and other legal considerations
▫ Project management methodologies and tools 
▫ Project completion (analysis, design, prototype, test, demonstrate, present)
▫ Informal and formal status reporting
▫ Ethics in the workplace
▫ Financial literacy

• …and some of the best advice from people who have done (and are still doing)
▫ Guest lectures
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• Part II: Practicum of Consulting
▫ Completing an actual consulting work

 Other Engineering Clinics
 Faculty with research projects
 Teaching / lab development 
 Clients outside of Rowan Engineering (subject to conflict-of-interest rules)
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In this class, you will:
• Identify a client who has a specific engineering design problem that can be addressed with the 

expertise and skills you have. 
• Analyze the problem and 

▫ formulate a problem statement
▫ identify the requirements, constraints and resources
▫ negotiate a scope (plan) of  work that includes specific deliverables 

      in order to address the problem with an optimal solution.
• Implement (and validate) the optimal solution, given requirements, specifications, constraints, and 

resources, and provide the client with an appropriate and acceptable solution that meets the 
requirements, specifications, and constraints. 

• Obtain client approval of successful completion.
• Provide oral updates on your progress, as well as a final, formal, written report that describes your 

activities and solution for each of the above-listed items.
• Submit Engineering Design and Impact Statement
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Deliverables

Budget

Client Evaluation

Requirements and 
Specifications

Constraints (what 
can you not do?)

General Project 
Narrative

Gannt Chart
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Impact Factors

Ethical 
Considerations

Engineering 
Design Principles

Constraints

Engineering 
Standards
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• Want others to pay you for your skills?
▫ Yes, you all have skills that may be useful to 

other people – so much so that they may even 
want to pay you for it!

• But first: identify your strength
▫ What are you good at? What is your 

superpower?
 Make a list of your skills
 In-class exercise: let’s do it right now!

▫ It can be a common topic (that others also do), 
but it can also be narrow, a niche topic:
 In fact, the narrower / the more niche the topic, 

the more you may be able to charge for your 
services
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• Make a list of everything that you think you have a particular knowledge  or skill (don’t worry yet 
whether that is marketable):
▫ Any specific technical topic:

 Hardware design
 Software design
 An emerging topic (e.g., IoT, AI, blockchain, VLSI / chip design, etc.)

▫ Use of  a particular tool (perhaps a software platform, e.g., Matlab, Cadence, etc.)
▫ Certain standards
▫ Regulatory information
▫ Anything that requires licensure or certification
▫ Certain processes / methodologies / functions

 Remember: this need not be technical: tax preparation, project / personnel management

▫ Even perhaps a hobby – photography, carpentry, flying drones, art, ballroom dancing,  can all lead 
to a type of  consulting business (but the consulting you do in this class must be engineering 
related).
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• Further edit that list:
▫ Which of  these skills do you think are very common (more competition)?

 Working knowledge of Calculus, C++, Python, Matlab, basic circuit design

▫ Which of  these skills are less common (less competition)?
 Complex software / hardware platforms, expert knowledge of Cadence or other EDA tools, or even 

ability to use common platforms to do uncommon things

▫ Which of  these require some sort of  additional training / certification (even less 
competition)?
 Licensure (P.E.), accreditation officer, security clearance

▫ For the purposes of  this class, you need to focus on technical / engineering skills.
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• Put it out there:
▫ Resume
▫ LinkedIn Profile
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• There is almost always demand for any skill / knowledge, if you know 
where to look for it.

• My first consulting business:
▫ Tutor math / science as a college student to high school students who were 

struggling and/or preparing for standardized exams!
▫ Yes, that is consulting: charging money for sharing your specific knowledge

 Again, for this class, tutoring Calculus would not be an appropriate project; however, 
serving as a learning assistant in a lab may be, so long as there is some meaningful 
engineering design component.
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ABET defines engineering design as follows, a definition we will also use for the purposes of this course.

ABET’s Definition
Engineering design is a process of devising a system, component, or process to meet desired needs and 
specifications within constraints. It is an iterative, creative, decision-making process in which the basic 
sciences, mathematics, and engineering sciences are applied to convert resources into solutions. Engineering 
design involves identifying opportunities, developing requirements, performing analysis and synthesis, 
generating multiple solutions, evaluating solutions against requirements, considering risks, and making 
trade- offs, for the purpose of obtaining a high-quality solution under the given circumstances. 

For illustrative purposes only, examples of possible constraints include accessibility, aesthetics, codes, 
constructability, cost, ergonomics, extensibility, functionality, interoperability, legal considerations, 
maintainability, manufacturability, marketability, policy, regulations, schedule, standards, sustainability, or 
usability.

https://www.abet.org/accreditation/accreditation-criteria/criteria-for-accrediting-engineering-programs-2023-2024/#definitions
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• Start looking for them now!
• To do so:

▫ Identify your expertise: what are you good at?
▫ Identify your passion: what do you enjoy working on?
▫  Identify your client: Is there a clinic or research project that requires that expertise?

 Reach out to the clinic project manager (cannot be your own current clinic project)
 Check out the ECE Consultant Requests for Spring 2025 for projects from Engineering Faculty

▫ Is there a class that you really enjoyed, and understood really well?
 Reach out to the course instructor to become a learning assistant (must be an ECE class). Need to think 

carefully how to cast LA responsibilities as engineering design. It can be done, but requires a bit of thinking.
• Can a client be outside of Rowan Engineering?

▫ Yes! … as long as there are no real or perceived conflicts of  interest.
• Remember: Consulting for a non-ECE project also satisfies your “out of discipline” (OOD) 

requirement
• Suggested time for identifying a client project: September 26.

▫ The faster you do so, the more time you have to work on the project.

https://docs.google.com/spreadsheets/d/1lRAn_jBVrkIJBxwPeOzzhj3eOma13pNqz-veHDJPV1g/edit?usp=sharing
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• Identified lack of certain essential skills:
▫ Resume writing
▫ Oral communications / interviewing
▫ Lifelong learning
▫ Ethical and professional judgment
▫ Financial literacy

• We will have dedicated discussions on these topics
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• Which of these acronyms do you recognize?
▫ NDA, IP, PTO, LLC, S-Corp, NCC, IRA, PE, SOW, BOM, CV, 401K/403A/403B/457

 Quietly raise your hand for each of these you know

• How many resumes do you currently have?

• How much should you save to be able to retire when you are 65?

• What would you do if you discover a design flaw in your company’s latest product, but 
raising the alarm bell will get you fired?
▫ How about getting an offer from a company whose business practices / culture / values you 

despise, after months of  being unemployed with your dependents’ well-being at risk?

• How would you answer the interview questions:
▫ “Tell me about yourself,” or “What is your greatness weakness/strength?” or “Why should we 

hire you?”
▫ How many windows are there in Istanbul?



© All Rights Reserved, Robi Polikar, 2021 - 2025

• An interview is what gets you the job, but a good 
resume is what gets you the interview.
▫ For each position, it is not unusual for employers to 

receive hundreds of  applications
▫ How will you make sure that yours will be chosen for 

the interview?
▫ Remember that in many cases, the resumes are pre-

filters by automated algorithms (bots!)

• A good resume is simple, professional, factual and 
responds to the specific position description

• A good resume includes
▫ Key skills 
▫ Qualifications
▫ Projects/ experiences
▫ Education

https://resumeworded.com/electrical-engineer-resume-examples 

https://resumeworded.com/electrical-engineer-resume-examples
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• The following are examples of actual resumes submitted for this class, used here with 
permission.

• The identity of the individual is hidden (to the best of my ability), unless the individual 
gave me specific permission to do so.
▫ Any identifying information left is unintentional and is due to the content of  the resume.

• My comments are intended to help everyone prepare a better, more professional looking 
resume.
▫ These comments should be taken as personal criticism.
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Big mistake
Potential problem
Warning
Point of information
Well done!
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• Having only a few - or just one (gulp!) – resume(s)
▫ Submitting an identical resume to more than one position

• Resume not including key terms from the job posting or position description
▫ Not using power  (or action) words (developed, designed, performed, improved, supervised, etc.), and using weasel or buzzwords or cliché 

words (worked on, researched, responsible for, team player, fast learner, hard worker, etc.,)
• Typos, awkward sentences, grammatical mistakes, incorrect contact information

▫ Use only firstname.lastname@provider.com/edu/org, or just lastname@provider.com/edu/org 
▫ Do not use cryptic or even amusing addresses: ajcxyy24@gmail.com; jedimaster@fargalaxy.com; I.am.the.best.for.this.job@hireme.com 

• Listing hobbies or irrelevant experiences
▫ Do not list unrelated jobs (such as working at McDonalds), irrelevant volunteer activities, hobbies, high school information
▫ Volunteer / outreach activities that relate to job description are fine.

• Listing all / too many classes you have taken, or other non-distinguishing skills
▫ Calculus, Circuits, Electronics, Office / Google Suite are concepts every ECE graduate knows. These are not discriminating skills / abilities.

• Using jargons, acronyms, not defining acronyms
• Using terms a recruiter, headhunter, hiring manager or a bot would not understand

▫ How many of  you have “clinics” mentioned in your resumes?
• Starting with overly flowery “career objectives” or cliché statements (instead use “Key Skills & Abilities”)
• Not enough technical detail or too much technical detail
• Unprofessional look and feel; too many colors; too crowded or too sparse, using multiple fonts, using graphics
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https://resumegenius.com/blog/resume-help/bad-resume-examples 

https://novoresume.com/career-blog/electrical-engineer-resume-example
https://resumeworded.com/electrical-engineer-resume-examples
https://resumeworded.com/electrical-engineer-resume-examples
https://resumegenius.com/blog/resume-help/bad-resume-examples
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https://resumegenius.com/blog/resume-help/bad-resume-examples 

https://resumegenius.com/blog/resume-help/bad-resume-examples
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https://resumegenius.com/blog/resume-help/bad-resume-examples 

https://resumegenius.com/blog/resume-help/bad-resume-examples
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• Getting Ready
▫ Make a formal list of  your skills
▫ Identify which ones are technical / engineering skills
▫ Organize them with respect to how common or specialized those skills may be
▫ Identify potential clients for each 

• Update your Resume

• Prepare your LinkedIn Profile 
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Complete and submit the P&C Project Approval Form.  

• Please provide as much detail as possible for
▫ Narrative Description / Scope of  the Work,
▫ Requirements / Specifications,
▫ Constraints
▫ Deliverables, and
▫ Budget & Resources.

• Provide the dates for
▫ project initiation,
▫ ordering the supplies/equipment,
▫ preliminary prototype/solution.

• Make sure to sign and obtain the Client's signature on the left side, under Project Initiation.
• Attach a Gantt chart. Lack of Gantt chart will lead to loss of points!

Read the additional information on Assignment 1 on Canvas.

https://engineering.rowan.edu/_docs/electricalcomputer/clinic-consultant-project-approval-form.pdf
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• February 3: Mastering Interview Skills
▫ Are you *really* ready for an interview?

• Mock interviews – need volunteers

• If you would like to participate in a mock interview:
▫ Let me know that you would like to participate
▫ Send me an updated resume by Friday
▫ Send me a position description / job ad to which you are applying by Friday
▫ Come to class next Monday ready for the interview (in business formal attire)

• Full disclosure
▫ Be ready for honest and frank comments and feedback (in criticism or in praise) provided publicly.

• Benefits:
▫ You will get instant feedback
▫ A great test run if  you are preparing for an interview soon
▫ I will meet with you again later (privately) to coach you and help you prepare for future interviews.
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• The job interview
• Layers and stages of a job interview
• Pre-interview preparing & planning
• The interview
▫ Planning
▫ It is go time!
▫ Answering the questions / Common (and tough) questions
▫ The STAR method
▫ The last question

• After the interview
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• A job interview is one of the most critical 
components of your professional career.
▫ It is the second – and the more difficult – hurdle 

after clearing the resume review.
▫ It is not just a mechanism for the employer to find the 

right employee, but also for you to find the right employer.

• The job interview is a process; it does not start when you walk into the room 
and does not end when you walk out.
▫ A successful job interview starts with thorough planning and preparation and continues with 

further interaction/communication after the interview meeting itself.

• Most people think that they are good at interviewing.
▫ Most of  them are wrong – often catastrophically so!
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• Depending on the company and the job, you may go through several layers 
of interviews:
▫ Technical interview – to test whether you have the right background, knowledge, 

and skills to do the job. This is essentially an oral (and sometimes even a written) 
exam. There may even be multiple such technical interviews. Technical interviews 
are often given by supervisors, managers, and other technical staff.

▫ Behavioral interview – to determine whether you are the right kind of  person, 
who shares the company’s values and culture, whether you have the right attitude, 
whether you are a true team player, whether you can work under pressure, etc. 
Behavioral interviews are often given by HR personnel who are specialized in 
evaluating / profiling people, and it is the harder of  the two main types of  
interviews (where more people are eliminated).
 In this class, we will focus on the behavioral interview.
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1. Pre-interview – Steps you need to take, the research you need to 
make, the preparation you need to complete long before you step into 
the interview room.

2. During the interview – Knowing what to say and when (and perhaps 
more critically, what not to say), reading the room and the 
interviewer, conducting yourself professionally, having the right body 
language and gestures.

3. After the interview – Following up with a thank you note, or 
additional information that might have been requested, keeping the 
company posted with any other employment decision you take
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• 90% of applicants skip or do not pay proper 
attention to this step, yet this is the most 
critical part. The vast majority of applicants 
are eliminated because they skip this step.

▫ Before attending an interview, you must thoroughly research the company, 
the job description, and the industry in which that company operates.

▫ You must prepare answers to commonly asked questions from the perspective 
of  that company and the industry in which they operate.

▫ Just like you must have a different resume for each job you apply to, your 
answers to even the most common questions should also be different for each 
interview 
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Interviewer: So, what do you know about us?

Rowan Engineering student: You guys heat stuff up, right?

Actual snippet from an 
interview in January 
2025 at Inductotherm
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0. Update your LinkedIn profile. Make sure that it is professional (you’ve 
already done this, right?)

1. Carefully (re)read the job description
▫ Learn the qualifications, qualities, the background that are needed.
▫ Align yourself  with respect to the job description – how do your experience/skills 

match the requirements?

2. Answer this question: Why do I want this job?
▫ What is the specific draw? Why do you feel you are uniquely qualified?

3. Research and learn everything you can about the company
▫ What is/are their line(s) of  business? What are their products and services?
▫ Learn the company’s history, triumphs and failures, high and low points
▫ Find out about the recent news, their industry positions, 

their stock price, shareholders, and investors (if  applicable)
▫ Find out about the company’s mission/vision, credo, values, and culture

4. If you know who the interviewer will be, learn everything you can about 
him/her (you can ask who that person will be)
▫ Search their LinkedIn profile, webpage, current and prior roles in the company

Pro-tip:
Strategically integrate 
what you learned into 
your answers during the 
interview.

https://youtu.be/qpkegRmPgis 

https://youtu.be/qpkegRmPgis
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5. Learn about the common questions, and prepare your answers to those 
questions in light of best practices for those questions
▫ Strategically weave the knowledge you have gained during the research 

phase into your answers.
▫ Learn and practice the STAR method: situation, task, action, result (more 

on this later)

6. Practice, practice, practice, and then practice some more
▫ Record and then watch yourself  – pay attention to body language, 

speaking voice and your smile
▫ Conduct mock interviews with trusted family, friends, advisors

7. Prepare thoughtful questions for the interviewer
▫ Ensure that the questions are well-thought, indicating your interest in the 

position and the company, a typical day on the job, the company’s future 
plans and how you may fit into those plans, professional development 
opportunities, etc. 
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Having already done the pre-interview research, you now need to 
prepare for the actual event itself.

• Find the location / address of the interview
▫ Plan how you will get there, how long it takes, whether there is parking, 

public transportation, etc. Practice your route.
▫ Plan to arrive at least 10 minutes prior to scheduled interview time

• Get your documents in order
▫ Have a copy of  your resume (*that* one!), transcript, certificates, your 

notes, company literature, and other relevant document that may be 
necessary

• Professional attire
▫ Take a shower in the morning, use deodorant if  necessary; hair/nails 

should look clean/trimmed and well attended to
▫ Have a business formal interview suit that is also dry-cleaned and 

pressed, have shoes polished
▫ If  possible, have a back-up suit, at least a shirt, etc.
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You researched, you rehearsed, and you are prepared; time to impress the interviewer. Do the following – and in this order:

1. Walk into the room with a natural SMILE – learn to have a natural smile. Also smile often during the interview when appropriate, but 
switch to a serious tone when called for. Men (and women, if wearing suit jackets): Make sure that your suit jacket is buttoned (top 
buttoned only), and remains buttoned when you are standing up.

2. Give the interviewer a FIRM HANDSHAKE – not a wimpy one, but do not overdo it: no one likes their hand crushed, while…

3. Make EYE CONTACT – look at the interviewer in the eye when shaking hands (and as appropriate when talking), ~ 1-3 seconds at a time.

4. Have a relaxed, open, and inviting posture: BODY LANGUAGE – continue this posture throughout the interview, use your hands and arms 
as appropriate.

5. SIT DOWN only when asked (in words or a gesture). Unbutton your suit jacket while sitting down.

During the interview:

• NEVER look at your watch, or anything else for that matter, in the room. Always face the interviewer, making frequent and subtle eye 
contact.

• DO NOT FIDGET – if you are too nervous, use a pen as a prop (but only if you must)

• Project confidence and competence by effective use of VOICE MODULATION – Adjust the volume, pace, tone and even pitch to convey 
meaning, emphasize important areas, create emotion and excitement, for a more engaging conversation. 

• Use BODY LANGUAGE to further draw your interviewer into your answer, and also to avoid filler words
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1. Tell me about yourself / Walk me through your resume / Tell me something about yourself that is not on your resume / 
Tell me your story that brought you here today
▫ Past experiences and achievements  job description; highlight strengths / positive personality; past  present  future

2. What interests you in this position? / Why do you want to work for us? / Why do you think you would be a good fit for 
this position? Why do you want this job? (Also see #6)
▫ Relate a true experience, memory, interest or your value to the specific job, position and/or the company you are interviewing. You cannot 

answer this question correctly unless you have already done your research about the company/position first!
3. What are your strengths? / What praise do you receive most often? 

▫ Make sure that your answer relates to the job/position
4. What are your greatest weaknesses? / What critical feedback do you receive most often? / What regrets do you have  in 

your professional career?
▫ Self-awareness and continuous improvement; avoid fake weaknesses (overachiever, perfectionist, etc.). 
▫ To the extent possible list weaknesses/regrets that are least relevant to job, and/or those in which you have made demonstrable 

improvement.
5. Tell me about a time when _____________ (overcame obstacle, faced a dilemma, made a mistake, solved a problem, 

disagreed with your supervisor / colleague, was under a tight deadline / stress, etc.)
▫ Classic interview questions in which to use the STAR method: Situation, Task, Action, Result

https://www.indeed.com/career-advice/interviewing/interview-question-tell-me-about-yourself
https://www.indeed.com/career-advice/interviewing/interview-question-why-do-you-want-to-work-here
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6. What do you know about us? / Which specific line of our businesses are you most interested in? / What 
do you think our primary mission is? / What do you see the role of our company in this industry? If you 
were the CEO of this company, what would be your priority?
▫ These questions are all designed to see whether you have done your homework and researched the company.

7. Why should we hire you? / What makes you the best candidate for this position? / What is your 
superpower?
▫ A most critical question: this is where you need to differentiate yourself  from all other candidates. Describe how your 

experience, knowledge, skills, attributes, values align perfectly with the the job description as well as company mission / 
vision / values / credo.

8. What is your definition of (professional) success? How do you define success? Your goals for the future?
▫ List a few goals, achievements, or accomplishments – if  realized in 3~5 years – you would consider yourself  successful. 

These should relate to the job / position / company. These can also relate to personal growth.
9. How do you handle stress / conflict / pressure / challenging situations?

▫ Talk about planning and prioritizing to avoid and/or mitigate stress and pressure; using communication skills, being 
calm and transparent to avoid and/or mitigate conflict and other challenging situations. Use the STAR method to give 
examples.

10. What was your last salary? What are your salary expectations?
▫ The former is an illegal question; the latter is not. Know the range for that position / geographical location / 

experience levels; then provide a reasonable range based on your specific skills and experience. Always indicate that you 
are open to negotiation, and you would also consider other tangible and non-tangible benefits.

https://www.indeed.com/career-advice/interviewing/interview-question-why-should-we-hire-you
https://www.indeed.com/career-advice/interviewing/interview-question-how-do-you-handle-stress
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Situation

Task

Action

Result

S Set the scene by describing a specific situation you faced. Provide relevant 
background and context

T As a result of this situation, what (tasks) did you need to accomplish? 
Highlight relevant challenges, constraints, deadlines, and expectations

A What exactly did you do to accomplish those tasks? Highlight teamwork, 
your leadership, initiatives, integrity, ethical and professional judgment

R Describe the outcomes, what happened at the end? Highlight achievements, 
benefits, rewards, improvements, cost savings, etc.
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• Use the STAR method when you are asked to share 
a specific example, situation, problem, 
competency, or problem solving

• These 10 tips:
▫ … require that you are prepared to talk about a specific 

scenario, and that 
▫ … requires that you know which scenario to talk about 

for which questions, and that 
▫ … requires that you know – or at least – anticipate the 

questions

https://www.careeraddict.com/star-interview-technique 

https://www.careeraddict.com/star-interview-technique
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1. “Describe a project you worked on that you enjoyed. Can you share what your role was and how you contributed to its success?”
2. “Describe a time when you went above and beyond at work. Why did you take that initiative and what was the outcome?”
3. “Give me an example of when you set a goal at work and managed to accomplish it.”
4. “Describe a time when you had to work under a really tight deadline.”
5. “Work can sometimes get hectic, especially during busy periods. Can you describe a time you felt overwhelmed and what you did about it?”
6. “Talk me through your process of ensuring your work gets delivered on time, giving an example.”
7. “Have you ever failed to meet a client’s expectations? What was the reason, and how did you navigate the situation?”
8. “Have you ever dealt with a customer making a very unreasonable request? Describe how you handled the situation.”
9. “Tell me about a time when a client requested last-minute changes. What was your response?”
10. “Can you describe a situation at work that you wish you had dealt with differently?”
11. “Tell me about a time when you had to juggle a few urgent projects at once. What was your method for prioritizing them and managing your time?”
12. “Give me an example of when your interpersonal skills, such as communication and empathy, helped you resolve an issue at work.”
13. “Have you ever had to motivate others while working as part of a team? Describe the situation to me.”
14. “Describe a time when you had to correct a colleague or manager on something. How did you communicate to them that they were wrong?”
15. “Tell me about a time when a colleague wasn’t collaborating well with you and how you handled it.”
16. “Tell me about a time when you found yourself in conflict with a colleague. How did you resolve it?”
17. “Tell me about a time when you had to collaborate with someone who had a very different personality to you. How did you make it work?”
18. “Tell me about a time when you experienced a sudden change in the workplace and how you navigated it.”
19. “Have you been met with a situation at work that forced you to think on your feet? Describe it for me.”
20. “What is your process for addressing and fixing mistakes at work?” 
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https://www.careeraddict.com/6-steps-to-effective-goal-setting
https://www.careeraddict.com/top-interpersonal-skills
https://www.careeraddict.com/difficult-coworker
https://www.careeraddict.com/making-mistakes-at-work
https://www.careeraddict.com/star-interview-technique
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• Prepare one for yourself

• Or, purchase the template from

https://www.etsy.com/listing/1584879371/star-method-interview-worksheet 

https://www.etsy.com/listing/1584879371/star-method-interview-worksheet


© All Rights Reserved, Robi Polikar, 2021 - 2024

• Here are some brain-teasers. 
▫ How many windows are there in Istanbul? 
▫ How many pennies are needed, if  stacked on top of  each other, to reach the top of  the Empire State Building?
▫ Here is a ______ (red, blue, green, etc.) ______ (cube, sphere, pen, etc.). Prove to me that this is not _____ (red /cube).
▫ How big is this room?
▫ How much does this building weigh?
▫ How many _____ (jellybeans, golf  balls, Oreos etc.) would fit in _______ (this building, a 747, this box)?
▫ How many people in _______ (this company / Shanghai / the world) currently use ________ (cellphones, computers, TVs)?
▫ I have never ______ (cooked, built, coded, etc.) anything in my life before. Teach me how to _________ (make an omelets, build a 

staircase, code matrix inversion in Pyhton, etc.)
▫ You have $___________. What problem would you try to solve and how? What would invest in and why?

• These questions are asked to test your analytical thinking, and not to get an accurate answer.
▫ Reword and state the question in your words to ensure that you understood what is asked. Ask clarifying questions to resolve any 

ambiguity and/or if/when needed .
▫ State your assumptions, and why / how you make that assumption
▫ Divide complex problems into easier, smaller, manageable parts.
▫ Describe your thought process and/or your steps to solve the problem
▫ Make reasonable estimates in calculations / computations.
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• The last question is almost all interviews – and this is also very critical – is “Do you have any questions for us?”
▫ This is your opportunity to ask a question about the position, the company, your role, growth potentials, any clarifications to prior 

questions, or anything else that is important to you about this position

• Choose wisely - the questions you ask should:
▫ Show that you were engaged and paying attention
▫ Give an opportunity to clarify something or address an issue that was not covered
▫ Allow you to learn more about the company values / culture
▫ Allow you to make an informed decision.

• Good questions to ask:
▫ What is a typical day on the job for this position?
▫ What are the company’s future plans and how do you see me fit into those plans?
▫ What professional development and career growth opportunities are there available for me in this company?
▫ What are the biggest challenges in this position? 
▫ Anything else that is important to you: e.g., What are the benefits? Does your company use animal testing for its products? Do you  

have tuition reimbursement for life-long learning / graduate school?, etc.
▫ What are the next steps in the hiring decision?  This should be the last question you ask.
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Do the following, and in this order, before leaving 
the facility:

• At the interviewer’s gesture, stand up, give 
another firm handshake with a natural smile, 
and thank them for their time and the 
opportunity for the interview.
▫ Remember to button your jacket (top button 

only) as you stand up.

• (If one is available) Thank the assistant / 
secretary for their help

https://www.dol.gov/general/jobs/interview-tips 

https://www.dol.gov/general/jobs/interview-tips
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• Provide any other requested information as 
soon as possible. If professional references are 
requested, provide advance notice to each 
reference you list so they are not alarmed 
if contacted.

• Send a thank you email to your contact or those you 
interview. Use this e-mail to highlight your strengths 
or areas from the interview you wish to provide more context.

• Be patient. Remember the hiring process takes time. You can follow up with your 
point-of-contact (POC) if you have not been contacted within the established 
timeframe.

• Notify your HR Specialist and POC if you choose to withdraw your application. This 
may occur as a result of you accepting another job in the time you are waiting for a 
response or change your mind about being open for consideration.
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• The interview process consists of pre-interview, interview and post-interview 
actions. Your goal is to convince the interviewer that you are the right 
candidate for the job and distinguish yourself from the rest of the candidates.

• Pre-interview
▫ Research and rehearse
▫ Prepare for common questions

• Interview 
▫ Be on time, properly dressed
▫ Confidence: natural smile, firm hand-shake, eye-contact, comfortable body language
▫ STAR method for answering certain questions

• Post interview
▫ Thank you notes
▫ References 



© All Rights Reserved, Robi Polikar, 2021 - 2024

Please share your experiences from your prior interviews.

• How did you prepare?

• What questions were asked?

• What were your best practices?

• Any unusual / memorable moments?
• Submit a Word or PDF document.
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Complete and submit the Project Approval and Evaluation Form.  Please provide as much detail 
as possible for

▫ Narrative Description / Scope of  the Work,
▫ Requirements / Specifications,
▫ Constraints
▫ Deliverables, and
▫ Budget & Resources.

Provide the dates for
▫ project initiation,
▫ ordering the supplies/equipment,
▫ preliminary prototype/solution.

Make sure to sign and obtain the Client's signature on the left side, under Project Initiation.
Attach a Gantt chart. Lack of a Gantt chart will lead to a loss of points!
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• Important notes on the Project Approval Form:
▫ Requirements and specifications: 

 Technical engineering details on what needs to be done and how it needs to be done. They are the 
specific requirements your design (or approach, or method, or work) must meet. 

 In other words, these are things you MUST do to meet the client’s needs.
▫ Constraints:

 Limitations and restrictions on how you must meet the requirements and specifications.
 In other words, these are the things that you CANNOT do, or that LIMIT you in what / how you do your 

work.
▫ Project deliverables 

 Specific items that you will provide and/or deliver to the client. Do not be vague!
 A “report” or “advice” without additional clarifications is not an appropriate deliverable

▫ Use additional pages if  needed.
▫ Must be signed by both you and the Client
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• Important notes on clients:
▫ Outside clients are welcome, so long as there is no real or perceived conflict 

of  interest
▫ Family members, friends of  family members, supervisors / bosses of  family 

members, significant others, people over whom you have power, or anyone 
with whom there may be a conflict of  interest cannot be clients.

▫ Other students, including graduate students, cannot serve as clients.
▫ Clients must be professors, staff  members (if  within Rowan or an academic 

institution), and/or people with sufficient technical background and 
authority to oversee the proposed work (particularly if  outside of  Rowan). 

▫ Pet projects, hobbies, your own personal projects cannot be valid projects.
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• Identifying your skills (review)

• Identifying your clients

• Identifying your revenue model

• Determining your fee

• Marketing yourself, and getting your name out there

• Having a contract

• Communication skills
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• Make a list of everything that you think you have a particular knowledge  or 
skill:
▫ Any specific technical topic:

 Hardware design
 Software design
 An emerging topic (e.g., IoT, AI, blockchain, etc.)

▫ Use of  a particular tool (typically a software platform)
▫ Knowledge of  certain standards
▫ Knowledge of  regulatory information
▫ Anything that requires licensure or certification
▫ Certain processes/methodologies/functions

 Remember: this need not be technical: tax preparation, project / personnel management
▫ Even perhaps a hobby – photography, carpentry, flying drones, art, ballroom 

dancing,  can all lead to a type of  consulting business.
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• Further edit that list:
▫ Which of  these skills do you think are very common (more competition)?

 Working knowledge of Calculus, C++, Python, Matlab, basic circuit design

▫ Which of  these skills are less common (less competition)?
 Complex software / hardware platforms, expert knowledge of Cadence or other EDA 

tools, or even ability to use common platforms to do uncommon things

▫ Which of  these require some sort of  additional training / certification (even 
less competition)?
 Licensure (P.E.), accreditation officer, security clearance
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• A specific industry 
▫ Companies that need technical 

know-how in a specific field

• A specific cohort of individuals
▫ People who need specific skills/expertise 

for their own work

• A specific type of organization
▫ Profit vs. non-profit organizations, government agencies, start-up companies, etc.

• Each has its own specific ways of doing business and pros & cons
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• How are you going to make money?
▫ Fee for service – hourly rate

 The longer the project takes, the more you make – 
but there is no incentive to be efficient. Usually 
good for tasks you do not know how long it will take

▫  Project-based fee / fixed-fee
 One-time fee, the faster you complete, 

the higher your effective hourly rate

▫  Unit-based fee
 Make more money for each extra output (say, charge per person for a training program)

▫ Licensing: allow clients to use your prior work for (typically an ongoing fee)
 Good passive income (particularly if you have IP)

▫ Retainer fee
 Get paid a monthly fee to be on the call for immediate / emergency need
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• Obvious costs:
▫ Personnel (if  you are hiring people or subcontractors)
▫ Use of  software (subscription fees)
▫ Use of  specific, expensive tools: 

purchase and replacement costs
▫ Materials and supplies you need to complete 

the project

• Hidden costs:
▫ Use of  phone, internet, and other utilities
▫ Professional services: do you need to hire or retain 

 An IT professional
 An accountant 
 A tax consultant
 An attorney / general counsel

▫ Travel: actual cost as well as opportunity cost (time spent on travel)
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• You need to determine a rough hourly rate
▫ Either because you are in fact charging by the hour
▫ Or, if  you are charging by project, you need a know approximately how long 

the job will take and charge accordingly.

• Big question:



Please download and install the 
Slido app on all computers you use

How much do you think a 
typical engineer can 
charge as an hourly 
consulting fee?

ⓘ Start presenting to display the poll results on this slide.
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• If you are otherwise employed, start with your annual total compensation, 
such as salary + bonuses, etc.

• Multiply by three

• Divide by 2000

• Why?
▫ Why multiply by 3?
▫ Why divide by 2000?

𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ×3
2000
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• Median Hourly Rates
by Experience

2020 IEEE Consulting Survey:
https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDn
hpx0YULZIgoUZR8-fAcJC&index=3 

https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDnhpx0YULZIgoUZR8-fAcJC&index=3
https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDnhpx0YULZIgoUZR8-fAcJC&index=3
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• Median Hourly Rates
by Education

2020 IEEE Consulting Survey:
https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDn
hpx0YULZIgoUZR8-fAcJC&index=3 

https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDnhpx0YULZIgoUZR8-fAcJC&index=3
https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDnhpx0YULZIgoUZR8-fAcJC&index=3
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• Median Hourly Rates
by Region

2020 IEEE Consulting Survey:
https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDn
hpx0YULZIgoUZR8-fAcJC&index=3 

https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDnhpx0YULZIgoUZR8-fAcJC&index=3
https://www.youtube.com/watch?v=e3XQrB05jX8&list=PLiiJpBA_zVDnhpx0YULZIgoUZR8-fAcJC&index=3
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• IEEE Released its 2024 Consulting Fee Survey
• Since 2020, the median hourly consulting fee for EE/ECEs has increased by 

$30 (20%) to $180/hour[1].
▫ Those who hold an advanced degree, such as MBA, M.S. or Ph.D., charge even 

higher: $200/hour or more
▫ Among EE/ECE, the highest fee is sought by those who work in power and 

communications, as well as systems engineering.
▫ As for experience, the median for those with fewer than 5 years of  experience was 

$140/hour, whereas for those with 25+ years of  experience, the median fee was 
$200/hour.

• Most charge hourly (74%), with the remaining charging fixed price (22%) or 
per day (4%).

[1] 2023 IEEE-USA Consultants Fee Survey: Consultant Rates Up $30 Over Past Two Years, By Paul Lief Rosengren – Available at this link. Last accessed: 09/11/2024

https://ieeeusa.org/product/ieee-usa-consultants-fee-survey-report-2024-edition/
https://insight.ieeeusa.org/articles/annual-ieee-usa-consultants-survey-shows-number-of-members-dependent-on-consulting-down-rates-and-billing-hours-flat/
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• According to the 2023 Report, most common areas of consulting for 
ECEs are:
▫ Systems Engineering (34%)
▫ Project Management (27%)
▫ Management (24%)
▫ Electrical Power Systems (24%)
▫ New Product Development (22%)
▫ Technical Writing (21%)
▫ Communications (21%) 



© All Rights Reserved, Robi Polikar, 2021 - 2025

• Average total compensation for an ECE by 5th ~ 10th year of employment is 
about $120,000.

• This would result in an hourly rate of: $180

𝑌𝑌𝑌𝑌𝑌𝑌𝑌𝑌 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 ×3
2000
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• Generally, do not charge a different rate 
to different customers
▫ Clients may cross-check

• Be aware of discounts, rebates, 
tiered pricing
▫ In general, avoid these except in rare, well-justified cases.
▫ On occasion, consider offering your services free (more on that later).
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• How will people find you?
▫ This is, in part, why you have to identify your 

customers in the first place

• You need to go where your customers are
▫ Do they attend specific conferences?

 Then go to those events
 Better yet, get a speaking engagement at those events!

▫ Do they read specific trade publications?
 Subscribe to those and place ads in them

▫ Do they have active web / social media presence?
 Then, you should too – but you must commit to it
 If your customers are on LinkedIn, so should you
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• But beyond everything else, the one source that will get you clients is:
▫ Drum roll…? No, no need for  a drum roll – this should come at no 

surprise:
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• Networking is by far the most effective way to get 
your name out there and ultimately to find clients
▫ More specifically, for clients to find you

• This is why you must take advantage of every 
networking opportunity
▫ Conferences/trade events are great for 

networking
▫ Friends/colleagues
▫ Former employers (yes, former employers)!
▫ Former clients!



© All Rights Reserved, Robi Polikar, 2021 - 2025

• But how do you make a name for yourself if you have not consulted 
before? How do you find your first client:
▫ Be opportunistic: When you hear someone mentioning a problem that you 

may be able to help, tell them that you may be able to help
▫ Tell your friends,  peers, colleagues even (former or current) employer that 

you are consulting
 If you are employed, make sure that your employer is OK with your consulting activities
 If you are a public employee, then you are most likely *required* to do so



© All Rights Reserved, Robi Polikar, 2021 - 2025

• Consider offering your services for free (not reduced cost – free!) when you 
are starting out to get your name established.
▫ Why?

 If you do a good job, that first “free” client can get you many paid clients!
 The best way to expand your client base is in fact getting referrals from your former or existing 

clients 
 In consulting, word of mouth can significantly grow your consulting business, but can also ruin it if 

you do not deliver.

▫ Why free and not reduced cost or discount?
 Discounts cheapen your image
 Once given, the client will ask for a similar discount in the future for being a loyal client. Asking for 

a discount – again and again – is easy, asking for a free service is not! 

▫ Consider volunteering your services to a charity / not-for-profit organization
 Their referral and good word may get you well-paying clients in the future
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• A well-written contract protects both you 
and the client. 

• If you are able to afford one, or as your 
business grow, retain a contract attorney.
▫ A good attorney can save you from a lot of  

headache down the line. 
▫ Hiring a contract attorney is a good and prudent 

investment in your own business.
▫ If  you cannot afford one  (or until then - and even after then) use reputable online 

resources, and read/write every term very carefully.
▫ Create your own “General Services Contract” (with the help of  an attorney)

 Make sure to be fair, and protect your as well as the client’s interest; a one-sided contract 
starts your engagement on an adversarial footing.

▫ Contracts are (usually) legally binding
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• Anything that you or the client deems important.
• In general, at a minimum, the contract stipulates:

▫ Scope and statement of  tasks and services
▫ Requirements, deliverables, timelines
▫ Ownership of  the work / intellectual property considerations

 Most work is “made-for-hire,” meaning the client owns everything. If you have a specific IP, you need 
to protect it. Put it in writing ahead of time.

 Be aware of terms such as perpetual, global, worldwide, royalty-free rights, ability to sell to use your 
content, etc.

 Also be aware of nondisclosure, non-compete, non-recruit clauses/documents
▫ Liability
▫ Confidentiality
▫  Compensation/consideration and terms of  payment
▫ Arbitration, state of  law

• We will have a separate class discussing these issues in more detail
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• In order for a contract to be legal:
▫ There must be an offer/terms
▫ There must be an acceptance
▫ There must be awareness: both parties are 

aware that they are entering into a binding contract
▫ Consideration: what each party promises to do
▫ Capacity: each party must have the legal capacity to enter into an agreement 

 Minors, for example, cannot enter into a legal agreement with a non-minor
▫ Legality: what is being offered, and the terms of  the agreement must comply with 

the law.

• We will have a separate lecture on Contracts & IP issues later.
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• Undoubtedly, one of the most important skills 
you need is that of professional communication 
skills.

• Your communication skills can make or break 
your professional career, consulting or otherwise

• Take the time, effort, and training to hone your oral and written 
communication skills:
▫ Proofread all written communications 
▫ Rehearse (as much as you can) oral communications, in particular, planned important 

ones, such as negotiating.
 Take Dr. P.’s Frontiers in Engineering class 
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• You may have many different elements of written 
communications with your clients:
▫ Preliminary/formal proposal
▫ Contract
▫ E-mail communications
▫ Intermediary and final reports

• Make sure to maintain the appropriate, formal 
language in all of them

• Know the difference between e-mail and text 
messages
▫ While e-mail is more formal, maintain professionality 

even in text messages
▫ In e-mails: always have proper greeting, proper 

closing and – very importantly – proper subject line
▫ Do not attempt humor ever in any form of  written 

communication with clients. 
 Why not?
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• Oral communication is a big part of consulting and 
professionalism – from networking to negotiating

• To be professional in your communication skills, you need to:
▫ First and foremost: do your research about the client, the work 

that needs to be done, as well as your competition
▫ Know key names in your field and in the client’s organization
▫ Be articulate
▫ Be courteous
▫ Be respectful
▫ Be polite
▫ Be aware of  – and try to stay clear of  – words, phrases, figures of  

speech, and jokes that may have unintended consequences or may 
be misinterpreted

• Be sensitive to (and knowledgeable about) local, cultural, 
and social customs and norms
▫ Also, stay clear of  hot-button issues (politics, religion), or better 

yet, any issue that does not relate to your professional work.
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• Can an employer fire you for :
▫ Saying something that is against his/her political views?
▫ …or religious views? …world view? (PRW views)
▫ Having a bumper sticker on your car that is against his/her PRW views?
▫ Seeing a social media post that is against his/her PRW views?
▫ Seeing you outside of  work wearing a t-shirt with a message that is against 

his/her PRW views?

• How about a client? Can a client fire you for similar reasons?



Please download and install the 
Slido app on all computers you use

Can your employer fire you 
for sharing your political / 
religious / world view?

ⓘ Start presenting to display the poll results on this slide.
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• In professional settings, you may not 
always have an opportunity to clarify 
yourself or even to apologize
▫ Or, even if  you do, it may be too late, 

at least for that client; 
▫ But we all make mistakes, and when 

you do, it is important to make every 
effort to make it right even if  it is late; 
better late than never. 
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• Certain words (or jokes) may be hurtful or trigger 
strong feelings or reactions, even if you did not mean 
to, or you meant no disrespect.
▫ While intention is certainly important, what ultimately 

matters is what the other person hears, interprets or 
perceives
 Their perception is their reality
 So, it is your responsibility to make sure that you speak clearly 

and professionally

• Know that we all have our own implicit biases. 
Recognize yours, and work towards minimizing it.
▫ Consider attending workshops and trainings on implicit 

bias.
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• Identifying your clients
▫ Determine what kind of  clients you wish to serve

• Identifying your revenue model
▫ Hourly? Fixed price? Licensing? Retainer?

• Determining your fee
▫ How much can you charge? Should you give discounts (no!)

• Marketing yourself, and getting your name out there
▫ Conferences, trade shows, most importantly: networking!

• Having a contract
▫ Have an attorney help you protect you, limit your liabilities, protect your IP. Spell out everything that 

pertains to your agreement with the client

• Communication skills
▫ Be professional, courteous, respectful. Watch you say (and write). Be aware of  (and minimize) your implicit 

bias. Be sensitive to cultural / social norms.
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Complete and submit the Project Approval and Evaluation Form.  Please provide as much detail 
as possible for

▫ Narrative Description / Scope of  the Work,
▫ Requirements / Specifications,
▫ Constraints
▫ Deliverables, and
▫ Budget & Resources.

Provide the dates for
▫ project initiation,
▫ ordering the supplies/equipment,
▫ preliminary prototype/solution.

Make sure to sign and obtain the Client's signature on the left side, under Project Initiation.
Attach a Gantt chart. Lack of a Gantt chart will lead to a loss of points!
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• Important notes on the Project Approval Form:
▫ Requirements and specifications: 

 Technical engineering details on what needs to be done and how it needs to be done. They are the 
specific requirements your design (or approach, or method, or work) must meet. 

 In other words, these are things you MUST do to meet the client’s needs.
▫ Constraints:

 Limitations and restrictions on how you must meet the requirements and specifications.
 In other words, these are the things that you CANNOT do, or that LIMIT you in what / how you do your 

work.
▫ Project deliverables 

 Specific items that you will provide and/or deliver to the client. Do not be vague!
 A “report” or “advice” without additional clarifications is not an appropriate deliverable

▫ Use additional pages if  needed.
▫ Must be signed by both you and the Client
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• Important notes on clients:
▫ Outside clients are welcome, so long as there is no real or perceived conflict 

of  interest
▫ Family members, friends of  family members, supervisors / bosses of  family 

members, significant others, people over whom you have power, or anyone 
with whom there may be a conflict of  interest cannot be clients.

▫ Other students, including graduate students, cannot serve as clients.
▫ Clients must be professors, staff  members (if  within Rowan or an academic 

institution), and/or people with sufficient technical background and 
authority to oversee the proposed work (particularly if  outside of  Rowan). 

▫ Pet projects, hobbies, your own personal projects cannot be valid projects.
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• To LLC or not to LLC?

• Structure, advantages, and disadvantages of different types of business 
entities:
▫ Sole Proprietorships
▫ Partnerships
▫ Limited Liability Companies (LLC)
▫ Corporations

• Starting a business in New Jersey
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• How to structure your business?

• Structure, advantages and disadvantages of different types of business 
entities:
▫ Sole Proprietorships
▫ Partnerships
▫ Limited Liability Companies (LLC)
▫ Corporations

• Starting a business in New Jersey

References: NOLO
Business  Ow nership Structures
Should You Form an LLC for Your Consult ing Business?
Piercing the Corpora te Veil: W hen LLCs and Corpora t ions  May be a t  Risk

https://www.nolo.com/legal-encyclopedia/learn-about-business-ownership-structures-29785.html
https://www.nolo.com/legal-encyclopedia/should-you-form-an-llc-for-your-consulting-business.html
https://www.nolo.com/legal-encyclopedia/personal-liability-piercing-corporate-veil-33006.html
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• When deciding to get into the consulting business, one of the first 
decisions you have to make is the type of business entity you want to 
form.

• The type of business entity you form has many consequences:
▫ Ease of  set up (formation)
▫ Liability
▫ Taxes
▫ Control over the business

• … so think carefully before making that decision.
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• There are several types of business entities you can operate under. The 
most common ones are:
▫ Sole Proprietorships
▫ Partnerships
▫ Limited Liability Companies (LLC)

• Less common ones – at least for consulting businesses
▫ Corporations
▫ Non-profit corporations
▫ Cooperatives
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• Sole Proprietorships – this is the simplest type of business entity.
▫ Here is the list of  things that you have to do to form a sole proprietorship:

 Step 1: Decide to have a Sole Proprietorship
 …and that completes the list

▫ A sole proprietorship is simply a one-person business that is not officially 
registered with the State government. 

▫ You do not need to do anything to form sole proprietorships: no filing, no 
paperwork to have such a business. 

▫ In sole proprietorships, the business is legally not a separate entity from its owner: 
the income, loss, assets and liabilities of  the business, are the personal income, 
loss, assets and liabilities of  its owner.
 Be aware of that last part: the liability of the business is the liability of its owner!
 If the business is sued, or has a court judgment against it, the owner is personally 

responsible.
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• Advantages:
▫ Simple to start – no paperwork or registration is needed, no fee to pay.
▫ Complete control over the business, no partners, no shareholders.
▫ No corporate tax – the business income is taxed as your ordinary income (pass-through income)

 You report business income / expenses on your individual Form 1040 / Schedule C
 and may be eligible for the new 20% pass-through tax deduction*

▫ You own all of  the income and all of  the profit of  your business

• Disadvantages
▫ You are personally liable for all taxes, debts, obligations, and court judgments against your business. 

 You need to w ithhold necessary taxes, e .g ., self-employment  taxes, Socia l Security and Medicare
▫ Extremely unlikely that an investor will give you funding (should you ever need it)
▫ You cannot really sell this “entity” to someone else later.

• Shall I use sole proprietorship for my consulting business? Yes, if:
▫ You are unlikely to be sued, you are unlikely to rack up big debts
▫ You will not need to borrow (much) to run your business.

*consult a tax advisor.

https://www.nolo.com/legal-encyclopedia/the-new-pass-through-tax-deduction.html
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• Partnerships are just like sole proprietorship, except for two or more partners.
• Much of the advantages and disadvantages of sole proprietorship apply to 

partnerships:
▫ Advantages: simple to form - no fuss, no paperwork; pass through taxation; 
▫ Disadvantages: share the profit/loss with the partners; no protection on liability – 

including those due to partners’ action! 
▫ All other dis/advantages of  sole proprietorship also apply

• Shall I use a partnership for my consulting business? Yes, but only if:
▫ Your consulting business relies on the expertise of  your partner(s)
▫ You are unlikely to be sued, you are unlikely to rack up big debts

 And you have complete trust in your partners and their actions
▫ You will not need to borrow (much) to run your business.
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• For most small businesses, operating as a limited liability company 
(LLC) is the most logical option.

• While it does require registering with the State government (read: has 
some paperwork       ), it is not too onerous, but the main benefit is 
protection against personal liability.

• Other than the initial cost and filing needed for registration, LLCs share 
most of the advantages of sole proprietorship, while protecting against 
their biggest disadvantage. 



© All Rights Reserved, Robi Polikar, 2021-2023

• Advantages:
▫ Relatively simple and inexpensive to start compared to some other forms of  

businesses (such as corporations)
▫ No corporate tax* – the business income is taxed as your ordinary income (pass-

through income); and may also be eligible for the 20% pass-through tax deduction
▫ Flexible management: you can have partners and members of  the LLC, and still not 

have to report to a board.
▫ Business recognition: you are better recognized as a professional business, and 

hence, potential clients may trust your “company” more than a sole proprietor. You 
may also have a better chance of  raising funds from an investor.

▫ And the biggest benefit: as the name implies: limited liability. Owner of  an LLC is 
generally not personally liable for the debts and obligations of  the business as long 
as you play by the rules. 

* unless you choose to follow a C Corporation tax status – consult a tax advisor, as these issues can get more complex.

https://www.nolo.com/legal-encyclopedia/personal-liability-piercing-corporate-veil-33006.html
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• You can lose your liability protection by a court order (also called “piercing 
corporate veil), if:
▫ You do not formally separate your personal and business finances:

 Paying personal bills using business account or vice versa (comingling assets)
 Follow proper corporate formalities and record-keeping rules (e.g., hold regular meetings with 

directors, record all decisions in meeting minutes, adopt company bylaws, etc.)
 Otherwise act as if you and the business are one and the same

▫ You act fraudulently, wrongfully, or maliciously
 The business irresponsibly borrows and loses money, thinking that the LLC provides personal liability 

protection against losses

▫ Your creditors face an unfair, unnecessary, unexpected cost because of  your actions

• Closely held corporations and LLCs (those owned by one or few people) are most at risk of 
having their corporate veil pierced
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• …and the disadvantages:
▫ Well, there is (some) paperwork / registration with your State in order to form an 

LLC
▫ You may be subject to additional tax (such as franchise tax) in some states (such as 

California) 
▫ You *must* keep your personal and business assets / bank accounts / spending 

separate 
 This is a biggie! If you do not, you can lose the liability protection! 

▫ Still less likely that an investor will give you funding, compared to a corporation.

• Shall I use LLC for my consulting business? Yes, if:
▫ There is a likelihood that you may be sued, and/or racking up big debts
▫ You have lots of  personal assets that you want to protect from business liability
▫ You will not need to borrow (much) to run your business.
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• To protect yourself from being personally responsible for your LLC business 
debt / loss, make sure to:
▫ Do not comingle your assets with those of  the business: maintain a separate bank 

account for your LLL. All business income should go to that account, and all 
business expenses should be paid from that account.
 So…, how do you get paid?

▫ Comply with formal business practices for establishing and maintaining a business: 
keep meeting minutes, file necessary legal forms, have bylaws.

▫ Make sure the business is properly capitalized (funded)
▫ Do not tell anyone – ever – that you personally guarantee the business’s work, 

liabilities, or other debt.
▫ Clearly tell everyone that they are doing business with an LLC: have “LLC” be part 

of  your business name (and show on business cards, invoices, etc.)
▫ Do not engage in any illegal, reckless,  negligent activity
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• Corporations are entirely separate business entities from their owners, both 
as a legal entity, as well as a tax entity.

• They have a more complex structure, such as having boards and 
shareholders
▫ Owners of  a corporation are shareholders (stockholders), who elect a board that 

manages the activities of  the corporation.

• Corporations – by virtue of being entirely separate entities – also provide 
liability protection to their owners.

• There are two main types of corporations
▫ C Corporations
▫ S Corporations
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• An S corporation is not really a business entity, but rather a federal tax 
status: the name comes from such an entity choosing to be taxed under 
Subchapter S of the IRS code.
▫ So, an LLC may choose to be an S-corporation (and many do!), or even a C corporation 
▫ S Corps are pass-through entities (just like LLCs and sole proprietorships): taxes on 

profits are paid through the personal income taxes of  its owners.
 …and benefit from the 20% qualified business income (QBI) tax deduction
 … and they can declare losses and use them to offset some other profit.

• S corporations are designed for small businesses that satisfy these 
conditions:
▫ Owned by US persons
▫ Cannot have more than 100 shareholders
▫ Have only one class of  stock – all shareholders must be treated the same
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• Like all corporations, C corporations are incorporated in their state, have a 
board of directors, which hire managers or officers to conduct the day-to-
day activities.

• C corporations are typically large, for-profit corporations
▫ May have foreign owners
▫ Can have an unlimited number of  shareholders
▫ Can have different classes of  stocks, with the ability to treat different shareholders 

differently (for example, some may have different voting rights)
▫ They must distribute stock shares to their owners (shareholders)

• C corporations must pay corporate taxes (21%) on profits and any profit 
distributed to owners are also taxed as personal income: double taxation!

• When someone files a claim against the C corporation, the owners are 
usually not personally liable.
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• So, let’s take a look at the advantages and disadvantages of corporations:

• Advantages:
▫ Very favorable to investors, because they can be shareholders (hence owners) of  the company
▫ Owners do not pay taxes for the (S) corporation’s business income, but only personal income for 

the compensation provided by the Corporation
▫ Shareholders have (limited) liability protection

• Disadvantages
▫ Difficult and complex to form and maintain.
▫ Expensive to form and maintain with filing fees, annual fees, etc.
▫ Higher taxes
▫ More complex structure and the requirement to maintain such a structure (must have a Board)

• Shall I use Corporation for my consulting business? 
▫ Generally, no.
▫ But, if  you want to grow it, it may make sense to have a S Corporation
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• For most consulting type businesses, you are most likely to operate as a:
▫ Sole proprietorship, if  you work alone and have low risk of  being sued
▫ Partnership, if  you have partner(s), but low risk of  being sued
▫ Limited liability company, if  there is an elevated risk of  being sued, and have 

substantial personal assets that you want to protect from business risk.
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• Should you choose to form a formal business entity in the State of New Jersey:
▫ Start here:

https://business.nj.gov/ 
▫ Choose the type of  business entity / structure you want to form

https://business.nj.gov/pages/choose-a-business-structure 
▫ Register your business:

https://business.nj.gov/pages/register-your-business 
▫ Check if  you need licensing / certification:

https://business.nj.gov/licensing-and-certification-guide 
▫ Do you need to hire employees?

https://business.nj.gov/pages/hiring-employees 
▫ Create a free, personalized guide to register and find funding for your business:

https://navigator.business.nj.gov/ 
▫ Registering and for paying taxes

https://business.nj.gov/pages/register-for-taxes 
▫ General tax guidance for starting a business in NJ 

https://www.state.nj.us/treasury/taxation/documents/pdf/guides/Starting-a-Business-in-New-Jersey.pdf  

https://business.nj.gov/
https://business.nj.gov/pages/choose-a-business-structure
https://business.nj.gov/pages/register-your-business
https://business.nj.gov/licensing-and-certification-guide
https://business.nj.gov/pages/hiring-employees
https://navigator.business.nj.gov/
https://business.nj.gov/pages/register-for-taxes
https://www.state.nj.us/treasury/taxation/documents/pdf/guides/Starting-a-Business-in-New-Jersey.pdf
https://www.state.nj.us/treasury/taxation/documents/pdf/guides/Starting-a-Business-in-New-Jersey.pdf
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Management of Your Consulting Project / Contract

Project Planning / Management 101

Work Breakdown Structure (WBS)

Change Management 

Project Status Reporting

Risk Management

Project Completion Planning

Creating a Consultant Budget

Project Challenges – including Ethical 
Issues

AGENDA – Today and Next Week
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Project Planning / Management 101
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All Efforts Can BENEFIT from PROJECT MANAGEMENT

No matter how small or simple…

Tutoring Students in Calculus / Physics?
–How do you keep track of Students?
–Their respective progress?
–When will they be complete / caught up?
–How are you communicating with them / potential other Students?
–Are you getting paid?
If so, how are you recording / tracking it?
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Project Management 101

What is the Difference Between a “Project” and a “Program”?
–Project – a temporary task undertaken to create a unique product or service
–Program – a Group of Projects that are managed in a coordinated way (longer 

term)

Project Management is a “Process”

The Process is used to:
–Initiate and Conceptualize the “Idea” or Task / Service Presented to You
–Plan for how you will actually complete the Task / Service 
–Execute to YOUR Plan
–Control YOUR Plan
–Close out the Task / Service with Your Customer
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Project Initiation

How does your Project get started?
–Formal Response to a Request For Proposal (RFP)
–Informal Request to tackle a Project
–Cold Call – Can you work this Project for me?

Once you AGREE to take this Project on – many, many wheels get set in 
motion
–Mission:   WHY are you doing this?
–Objective:  WHAT do you want to achieve?
–Deliverables:  WHAT is needed to complete the Project?
–Client / Customer: WHO has interest in this Project (usually beyond your 

    Client / Customer – called Stakeholders)
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Project Planning

Most Projects utilize some form of a Project 
Management Plan (PMP)
–PMP is created to define HOW changes to the Plan will 

be made / approved then managed

Areas to Cover:
–Scope of Project / Tasks
–Time Requirements
–Cost Discussion
–Known Issues that need to be addressed
–Risk Management
–Quality Control Requirements 
–Communications – how will you interact / exchange 

information / data / status
–Resource Requirements 
Personnel
Materials
Other
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Project Planning

Some Helpful Artifacts to help with Project Planning:

Work Breakdown Structure (WBS)
Project Budget

–Including Bill of Material (BOM)
Project Schedule

–START and FINISH Dates
–HOW to fill in everything in between
–Major Milestones Definition
Responsibility Assignment Matrix (RAM)
Configuration Change Control Process
Risk Management Plan
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Project Execution

Up to this point, HOPEFULLY, you have spent considerable time planning 
this Project in close coordination with your Client / Customer

At some level (WBS or other) – work packages are defined that describe 
what has to be done along with by whom and what resources are required 
to complete it

Now is the time to EXECUTE!
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Project Execution

You are off and running and things are going well

HOW DO YOU KNOW?

Schedule Tracking & Status
–All of your planned tasks / work packages should be incorporated into some 

form of a Schedule
–Schedule should be created in a software package such as Microsoft Project to 

enable tracking / resource loading / status updates
–This tracking will advise you of whether or not you are meeting commitments 

on schedule / with the appropriate number of resources, etc…
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Project Execution

Using Project Software of some type (Project of 
Equivalent) allows you to “measure” Project 
Activities
–A given amount of effort due in a given amount of time
–Did this happen or still happening?
–Measurement of progress allows you to “report” 

progress to your Client / Customer
Also reinforces to yourself that you are really on track 
or not

It is 100% likely that your Schedule will need to be 
adjusted before you are done
–No one is good enough to plan even to a modest level 

of detail without changes 

Generally Available 
Project Software 

Packages
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Work Breakdown Structure (WBS)
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Work Breakdown Structure (WBS) 

What is a WBS?

“A product-oriented ‘family tree’ division of hardware, software, services, 
and other work products which organizes, defines, and graphically 
displays the products and services necessary to achieve the specified 
product and/or service

A logical breakdown and graphical display of all work to be performed
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WBS Provides a Vehicle to Manage What You Are Doing

Think of the WBS as a hierarchical 
breakdown of products and 
services 

ALL products and services 
required to successfully complete 
the project!

While Consulting Projects will not 
usually get to this level of detail, it 
is important to practice the 
discipline for when you do need it!
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The WBS is the Central Element of Project Management

In a Traditional Project – the WBS helps Control:

Budget

Integrated Master Schedule

Organization Charts

Contract Tasking (Compliance)

Risk Management

Reporting 
– Analysis
– Projections
– Control
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Typical WBS Example

17
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WBS for ECE Related Consulting Projects

EXAMPLE:
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Clinic Consultant Exercise

Let’s Create a Work Breakdown Structure

WHY?

To get you to appreciate the need to focus on the details and 
ensure you can deliver EVERYTHING your Client / Customer 
expects
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• Let’s Plan to Find Office Space for our Consulting Practice 
• What are the products and services?
• Create a “New Office WBS”

Class Exercise – Create a Work Breakdown Structure

20

• Let’s Crowdsource This Exercise
• Work through Top Level 1st 
• Get Concurrence
• Then Decompose to Next 

Level

• Somewhat Impractical in 
This Setting to Create 
Teams
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Office Space WBS Summary

How did we do?

Is this sufficient to move forward and execute the Project (of 
finding new Office Space)?
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Work Breakdown Structure – Consulting Business Office Location
Page 1 of 2

Office Location 
Selection

Planning

Scope & 
Objectives Requirements Personnel / 

Equipment Stakeholders?

Research

Market Analysis

Clients 
Demographics Competition Target Market 

Areas

Accessibility / 
Transportation Cost Analysis

Rent / Lease Utilities Tax 
Implications

Incentives Long Term 
Benefits

Location 
Criteria

Office Size 
(Physical)

Prioritize 
Criteria (Needs 

/ Budget)
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Office Location 
Selection

Site Selection

ID Potential 
Locations

Site Visits / 
Evaluations

Budgeting 
Analysis

Budget for Each 
Location

Long-Term 
Costs vs 
Savings

Negotiation 
Strategies 

(Lease vs Buy)

Decision Making 
/ Final Selection

Stakeholder 
Alignment

Decision Criteria 
Evaluation

Contract / 
Implementation

Monitoring / 
Evaluation Documentation Project Closure

Work Breakdown Structure – Consulting Business Office Location
Page 2 of 2
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Change Management
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Change Management 

When (not if) Changes are required – they need to be 
carefully controlled and approved

WHY?

It is likely you are on some form of a FIRM FIXED 
PRICE Contract or Agreement
–There is no more money coming to you – regardless of 

mistakes / errors / oversight / simple bad luck

Your Client / Customer is paying the bill – they are 
keenly interested in any changes as well
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Change Management 

Some type of Formal Configuration Change Control should be 
implemented
–Even if it is series of signed and dated bar napkins

Change Control allows for you and your Client / Customer to understand 
what is changing and why it is the best approach 
–Will this change result in an increase or decrease in the overall cost?
–If that is not desirable, is there some other task that can be reduced / 

eliminated to account for this change?

Sometimes the Cost just needs to change and your Client / Customer is 
willing the pay for the increase
–Just be careful that you don’t spend all of your Project time worrying about 

changes and not getting the work done!
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Project Status Reporting
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Project Status Reporting

There are 2 basic Types –
–Informal
–Formal

While you can suggest one 
approach or the other, it is 
ultimately your Client / 
Customer’s decision

Not as easy as it sounds!
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INFORMAL Project Status Reporting 

Informal Status Reporting
–More of a “How Goes It?” Discussion with Client / Customer
Could be a Phone Call, Zoom Meeting, Face-to-Face

–Tends to allow for more open / honest communication

–Even though formal Project Management Metrics are not used, YOU need 
some form of Metrics to manage yourself
You can still share Metrics informally with Client / Customer 

How will you manage your own Project Status?
–If working independently (as a single entity) – think about what suits you best
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FORMAL Project Status Reporting 

Formal Status Reporting
–Project Management Metrics
If you choose this approach, you need to define which metrics to track
Additional effort to implement – just keep this in mind

–How often will you report?  Daily, Weekly, Monthly, etc…?
Again, it depends on Client / Customer level of interest
Also depends upon the amount of work necessary to provide status
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Project Execution

With your Project humming along, whatever Deliverables or 
Services should be in work
–This could be in prototyping, manufacturing, testing, etc…

ACCEPTANCE
–When complete – you will need to define some level of 

“ACCEPTANCE”
How will you know whether the Product / Service is 
ACCEPTABLE to your Client / Customer?
Clear Criteria doesn’t always exist!

APPROVAL
–Who and when is/are your Project deliverable(s) / service(s) 

APPROVED
–Again, may not necessarily be your direct Client / Customer
–In many cases, it is THEIR Client / Customer
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Review of Results to Date

Learn the Project Management Fundamentals

Practice with simple, mundane tasks
–Work Related or 
–Home Related

Be REALISTIC when planning things
–Schedule
–Resources
–Challenges

More on Challenges Next Week
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QUESTIONS?
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Management of Your Consulting Project / Contract

Project Planning / Management 101

Work Breakdown Structure (WBS)

Change Management 

Project Status Reporting

Risk Management

Project Completion Planning

Creating a Consultant Budget

Project Challenges – including Ethical 
Issues

AGENDA – Today
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Project Status Reporting – Quick Review

We Identified 2 basic Types –
–Informal
–Formal

While you can suggest one 
approach or the other, it is 
ultimately your Client / 
Customer’s decision

Not as easy as it sounds!
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INFORMAL Project Status Reporting 

Informal Status Reporting
–More of a “How Goes It?” Discussion with Client / Customer
Could be a Phone Call, Zoom Meeting, Face-to-Face

–Tends to allow for more open / honest communication

–Even though formal Project Management Metrics are not used, YOU need some form 
of Metrics to manage yourself
You can still share Metrics informally with Client / Customer 

How will you manage your own Project Status?
–If working independently (as a single entity) – think about what suits you best
–DO NOT brush this off and convince yourself it’s so easy I can just keep track in head
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FORMAL Project Status Reporting 

Formal Status Reporting
–Project Management Metrics
If you choose this approach, you need to define which metrics to track
Additional effort to implement – just keep this in mind

–How often will you report?  Daily, Weekly, Monthly, etc…?
Again, it depends on Client / Customer level of interest
Also depends upon the amount of work necessary to provide status

–Many times your personal bandwidth cannot accommodate this type of 
reporting – how will you complete?
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Risk Management
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Risk Management

Understanding Risk Management 

Single Most Important Aspect of Cementing 
Relationship with Client / Customer

Be Able to Explain It to Client / Customer
–When and How You will Use It
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A Practical Definition Of Risk

Uncertainty About A Bad Outcome
An undesirable situation or circumstance that has a realistic non-unity probability of occurring and an unfavorable 

consequence
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Characteristics of Risk

 Likelihood, 
   Probability, 

or Uncertainty

  vs.

 Consequences
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Risk Management

A systematic decision-making 
process that efficiently 
identifies risks, assesses risk 
levels, and effectively reduces 
or mitigates risks to achieve 
program goals.
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A Practical Definition Of Risk
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Five Risk Management Questions

What Could Go Wrong? (Define / Identify)

How Likely Is It?  (Characterize / Analyze) 

What Would Be The Consequences? (Analysis / Impact)

What Can We Do About It? (Mitigate)

Are Things Getting Better Or Worse? (Communicate Status)
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How Do We Identify Risks?
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Likely Sources of Risk 

Sources of Program Development Risk
Management
Engineering
Material Control
Purchasing
Manufacturing / Production 
Engineering
Manufacturing
Quality
Logistics
Test

More Typical Sources of Risk

Hardware Failure
Software Failure
Organization Failure
Human Failure

Consulting Risks
Communications
Over Commitment
Resources
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• The process of determining which risks are likely to impact the Project / 
Systems Engineering Effort

• Analyzing the SOW and Work Breakdown Structure help for Risk
Identification
o Need to look beyond identification

o Anticipate occurrence of events
o Resource availability
o Technology status
o Familiarity/ training/ knowledge

49

Risk Identification
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• An evaluation of project  risk is 
based upon the  examination of 
the Work  Breakdown Structure  
(WBS) product

• Evaluate  each WBS element  
against sources/areas of  risk

• It is important to  consider each 
WBS  element as a distinct  
product

50

Risk Identification in WBS
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Risk Identification in WBS
(Questions)

Who? Who contributes to activity?

What? What is the role of contributors?

Why? What is the goal of activities?

Which way? How is the activity to be done?

When? When is the activity to be done?

With what? What resources are required?

Uncertainty with questions represents risks 51
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Typical Risk Types

Cost

TechnicalSchedule
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Typical Risk Grid

Li
ke

lih
oo

d

High

Significant

Moderate

Minor

Low

Consequence
HighSignificantModerateMinorLow

MEDIUM

HIGH

LOW
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Typical Likelihood Template

1 Low Proven Or Completely Mitigated By
An Approved Plan

2 Minor Demonstrated Or Well Mitigated By
Approved Plan

3 Moderate Partially Demonstrated Or Somewhat
Mitigated By Approved Plan

4 Significant Analytically Demonstrated With
Possible Mitigation Plan Identified

5 High Speculative With No Identified
Mitigation Plan
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Typical Consequence Template

1 Low Little Or No Impact

2 Minor Minor Problems That Can Easily Be
Handled

3 Moderate Major Problems That Could Be
Tolerated

4 Significant Significant Damage to program
Viability If Not Mitigated

5 High Major Crisis That Could Result In
Program Termination If Not Mitigated
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Techniques For Risk Mitigation

Risk Reduction Tests

Parallel Developments

Multiple Suppliers

Probabilistic Analysis

RISK

RISK
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Risk Mitigation Plans

 Plans Include a Series of Steps Defined to Lower the Uncertainty or 
Decrease the Likelihood That the Risk will Occur
– Events, Actions or Activities
– Planned Dates, Actual Dates
– Success Criteria
– Risk Level if Successful
– Comments

 Risk Plan Events Should be Included in Integrated Team Schedules
 Approved Risk Plans Should Provide Resources (Budget, Staff, ...) to 

Mitigate the Risk
 Risks Should Decline Over Time

– As Mitigation Events are Accomplished Successfully
 Fallback or Alternate Plans May be Required

– Decision Points are Needed for When Fallback Plans are Implemented
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Follow the Plan

Utilize Approved Risk Reduction 
Resources

May Require Working Alternate & 
Fallback Plans As Well

Report Progress 

Ask for Help Needed

Maintain Risk Database
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Risk Metrics

Risk Levels
–Likelihood / Consequence
–High, Medium, Low 

Status of Mitigation Plans
–On Track, Falling Behind, Need Help
–Getting Better or Worse

Quality of Risk Mitigation Plans
–Sufficient Number of Timely Events
–Success Criteria for Every Event
–Declining Risk Over Time
–Closure Event

  

Example Burndown Plan
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Cost, Schedule and Technical
Risk Assessment

Technical Problem 2

CONSEQUENCE

L
IK

E
L

IH
O

O
D

1 2 3 4 5
1

2

3

4

5

Sample Program Risks

Test Site 
Availability / 

Priority

Requirements
Growth

Technical Problem 1
Extended Contract Negotiations

Environmental Impacts

Funding Stability

System Integration Testing

Talent Management

Assess Economic Impact 
of Each Risk
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Cost, Schedule and Technical
Risk Assessment

Technical Problem 2

CONSEQUENCE

L
IK

E
L

IH
O

O
D

1 2 3 4 5
1

2

3

4

5

Sample Consultant Program Risks

Test Site 
Availability / 

Priority

Requirements
Growth

Technical Problem 1
Extended Contract Negotiations

Customer Stability (for Consultants

Funding Stability

System Integration Testing

Talent Management
Do you have right people for this Job?

Assess Economic Impact 
of Each Risk
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Key Success Factors for Risk Management

Program / Project Management Commitment
–You / Your Team / Customer

Total Team Involvement & Commitment
–Design Team Takes Ownership of the Risks and Works Them
–Risk Management is a Part of the Team Culture (including Customer)

Focus on Mitigation Plans
–Stay in Front and Manage the Issues
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Risk Management Summary

• Risk Management is an essential Project Management function

• Many tools exist to help perform effective Risk Management

• There is a natural resistance by many to ignore risk

• You, as the Project Manager must ensure Risk Management 
is performed properly
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QUESTIONS?
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Project Completion
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Project Completion

Project Tracking / Metrics

How Do You Know When You are
   “Complete”?

Closure Criteria
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Project Completion Planning

One of the most important portions of Project Planning is 
determining when your Project is actually complete

Most Projects ignore or do not pay sufficient attention to this phase
–Assume it’s simply paperwork / bureaucracy
–All of the work is “done” so we must be complete!

I strongly suggest very specific Completion Criteria agreed to and 
signed by the Client / Customer as part of the Contract / Agreement
–Deliverables – Completed and Available
–Formal Acceptance – with signed off Documentation by You AND Client 

/ Customer
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Project Completion Planning

Formal Acceptance is much more than just signing Documents

Is the Client / Customer happy with Deliverables?
–Acceptable and Approved?

Financial Considerations 
–Payments up to date / planned?
–Any outstanding Invoices / Bills to pay?

Good Consultants create an Incremental Project Completion Plan that 
allows for ‘completion’ as the Project Matures and specific tasks / 
deliverables occur
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Creating a Consultant 
Budget
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Your plan is to supplement your primary Job as an 
Engineer by ‘consulting’ in particular areas of expertise
–In this situation – why do I need a Budget?
–I’m just supporting / providing information / technical data to 

my Customer

It starts with the basics
–Consulting Engineers pay their own taxes
Example:  If your consulting rate is $15/hr. and you consult 
for 10 hours – you will get paid $150
At the end of the year, YOU will be responsible for pay taxes 
on this money
Many people don’t realize this – and you will pay the tax rate 
commensurate with your Engineering job

Consultant Budget – Why Do I Need One?

Salary
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Consultant Budget – Why Do I Need One?

OTHER CONSIDERATIONS
Equipment

–Do you own whatever equipment might be necessary to perform the 
work?

– Is your computer sufficient to complete all required tasks?
Don’t forget about software packages that might be required

Travel Requirements
–While in most cases, travel considerations can be factored into the hourly 

rate, it is not always true
–Airline travel / lodging / rental car typically covered by Customer
–Current US Government travel rate is $0.70 per mile
This is to offset gas, wear and tear on your Vehicle, etc…
Is that enough?

Time Management / Expectations
–Customers typically expect you to support THEIR schedule and demands
–Potential impact on your ‘real’ job, time off, vacations, other commitments
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Consultant Budget

Okay – we now recognize we need a Budget

What does it look like?
–Salary – are you consulting solo, or will you require assistance from 

others?
If you need some short-term help, how will you pay them?

–Taxes – do a quick calculation on how much tax you will owe on 
your Consulting work

–Space / Utilities – if you require additional space (other than your 
residence) you will need to consider Office Rental / Utilities / 
Equipment / etc…

–Supplies / Equipment 
While it sounds trivial, these expenses start to add up 
Printers / Copiers / 3D Printer / paper, etc…
Not every Customer does everything electronically!
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Project Challenges
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Project Challenges

No matter how well you plan, organize, and execute 
your Project, not everything will go according to that 
Plan

Things change, unforeseen circumstances pop-up, 
commitments get missed, and of course
–Sh** Happens!

Think about how you will react to and respond when 
these Challenges arise
–Never act surprised!
–Your Job is to anticipate these types of situations



75

Rowan University | ECE Clinic Consultant – SPRING 2025                                                                                    Bruce Oestreich

Project Challenges – Client / Customer “Centric”

Your Client / Customer really doesn’t know what they want
–They think they do but are asking you for your help (You’re the Expert!)
–Ask Yourself:  Do you understand what the Problem is and what could be the 

best solution?
Don’t Guess!  You must be Confident and Certain that you can provide a 
solution 
Or – at least get your Client / Customer to AGREE on what the problem is!

Your Client / Customer is REALLY hard to work with!
–They are uncooperative, non-committal, defiant, argumentative, etc…
–Keep in mind – they are the Customer AND they are paying you!
–This will not be your only challenging Client / Customer – determine whether or 

not you can accept this type of environment
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Project Challenges – Your Actions “Centric”

You do not fully understand the task at hand (in other words – “You’re in over 
your head!”)
–DON’T PANIC!  It happens
–Determine what you do and do not understand
–Meet with your Client / Customer
–Explain the situation and why you have stopped
Will additional information / research resolve this quickly?
Perhaps you can rely on other resources (friends, colleagues, others) to get you 
back on track

Worst Case:  You mutually agree with Client / Customer to end at this point
–Highlight you have not wasted resources / time
–Hopefully there is rationale behind why you ended up this way
–It is not necessarily a lost cause / end of a Client / Customer relationship 
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Project Challenges – Your Actions “Centric”

Your Attitude and/or Performance upsets the Client / Customer
–Be realistic – are you uniquely qualified to help the Client / Customer?
–What can you do to remedy the situation?
Sometimes another ‘face’ can resolve the situation (you continue the work – 
someone else talks to Client / Customer)

–Put yourself in their situation – would you continue working with (and paying 
someone) that you are not necessarily happy with?
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Project Challenges – Unknown Unknown “Centric”

Unexpected Emergencies Arise
– Personal Emergencies – Personal / Family Illness / Tragedy / etc…
How will this impact your Client / Customer?  Not all will be sympathetic
Can you work out an acceptable arrangement to continue?

Natural Disasters
– I’ve been impacted by Tornadoes, Earthquakes, Floods
– Not only happens to you – but your Client / Customer
– How would this impact your ability to continue

Financial Instability
– Your Client / Customer is experiencing “Cash Flow” problems and cannot pay you as agreed to
– How long are you willing to continue without knowing about payment?
Be careful – it is not a simple answer
Might be quite valid reasons or it could be carelessness on your Client / Customer’s part

– What alternatives do you have?
Stop Work
Defer / Delay most work but keep low level activity going
 “Trust” and continue – wait for eventual payment
Defer / Cancel portions of work / deliverables

– Don’t burn any bridges!
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Project Challenges – Potential Ethical Situations

Client / Customer Driven Issues
–Overt Actions
–Attitude
–Assignment Issues

Your Client / Customer is paying you to perform Tasks and/or deliver Products 
per a Contract or equivalent agreement 
–Some Clients will expect you to do things simply because they are paying you to do so
–Sometimes, these requests may go beyond what you believe is reasonable or ‘ethical’
How do you respond?

–What if your Client / Customer ‘overrides’ your concern or tells you not to worry about 
it?
Are you willing to walk away from this Contract?
Is there a Term or Condition in the Contract that allows you to do so?
Even if there is – consider the ramifications on future work
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Project Challenges – Potential Ethical Situations

Areas That Can Get “Sticky”

Conflict of Interest – A Client asks you to work with their competitor 
simultaneously 

Intellectual Property / Control of It

Inappropriate Data Collection or Data Release (Confidentiality Breach)

Incomplete / Skipped Tasks to Keep the Project Moving Forward

Client / Customer Tells You to Ignore / Discount What is Documented in the 
Statement of Work / Contract / Other Data
–“We’ll Fix It Later…”
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Project Challenges – Potential Ethical Situations

NOT All Ethical Situations are OBVIOUS!!

Example:  Dual Role Conflict
–You serve on your local municipal Zoning Board as part of good citizenship
–You decide to provide ‘pro bono’ engineering consulting to your local Church or 

non-profit organization
–Your influence in both roles can become problematic and inadvertently favor 

one over the other…
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Wrap Up - Management of Your Consulting Project / Contract

Being a CONSULTANT – in ANY field, discipline, or line of 
expertise…
–Is HARD and Constantly Challenging!!

You are running a Business!  Keep in mind, the Business 
needs to come first in order to survive

Paying attention to your Client / Customer will make or break 
you

Be disciplined, organized, and willing to accept / drive 
Change when necessary

The Customer is ALWAYS RIGHT – Even when they are not!
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QUESTIONS?





Engineering Clinic Consultant: What’s 
All This Licensure Stuff, Anyway?* 

Professor: R. Polikar, Ph.D.
Guest Lecturer: J. Schmalzel, Ph.D., P.E.

Rowan University
Electrical and Computer Engineering Department

*A credit nod to Bob Pease for “What’s all this…”



The Role of Licensure in Consulting (& Engineering)

● What is a Professional Engineer (P.E.)?

● Who needs the P.E.?

● Pathways to the P.E.?

● Maintaining the P.E.

● Tales from the crypt…



What is a Professional Engineer (P.E.)?

● An engineer who has met the requirements defined by a State’s Board of 

Professional Engineers and Land Surveyors
● There is no universal licensure—just like Teachers, Doctors, and Lawyers and such

● Some states have reciprocity arrangements with other states

● What are typical steps?
○ Earn an accredited engineering degree (counts as 4 years)

○ Pass the Fundamentals of Engineering (F.E.) exam

○ Complete a minimum period of work under a P.E.

○ Pass the P.E. exam



What is a Professional Engineer (P.E.)?

45:8-28.     Definitions   (a) The term "professional engineer" within the 

meaning and intent of this chapter shall mean a person who by reason of 

his special knowledge of the mathematical and physical sciences and 

the principles and methods of engineering analysis and design, 

acquired by professional education and practical experience, is qualified 

to practice engineering as hereinafter defined as attested by his license 

as a professional engineer. 



Who Needs a P.E.?

The State Board of Professional Engineers and Land Surveyors 

regulates the practice, licensure and certification of engineers, 

land surveyors, engineers-in-training, land surveyors-in-training 

and companies offering professional engineering and land 

surveying services in the State of New Jersey in order to

safeguard life, health and property, and promote the public 

welfare.

➔ If you’re performing (“practicing”) engineering in NJ, you need a 

license. Exceptions: You work for a company that is licensed; you 

work for the Federal government; you teach…



Who Needs a P.E.?

45:8-42. Employment of licensed engineers by governmental 

departments No department, institution, commission, board or body 

of the State Government, or of any political subdivision thereof shall 

designate, appoint or  employ an engineer or any person to be 

in responsible charge of professional  engineering work other 

than a duly qualified professional engineer who has been  

licensed by the State of New Jersey, prior to the designation, 

appointment or  employment by such department, institution, 

commission, board or body of the  State Government, or any 

political subdivision thereof. 



Pathways to the P.E.—New Jersey State Board of 
Professional Engineers and Land Surveyors

● Website: https://www.njconsumeraffairs.

gov/pels/Pages/default.aspx

Contact: Keith Miller

Email: MillerK@dca.njoag.gov

Phone: (973) 504-6460

Fax: (973) 273-8020

Address:124 Halsey Street, Third Floor

Newark, New Jersey 07102

United States

● Members

Manar Alsharaa P.E.
Magdy Hagag P.E.
Gary Paparozzi P.L.S.
Lisa Peterson P.E., P.L.S.
James "Jim" Purcell P.E.
Tam Sillick P.E.
Michael Venuto P.E., P.L.S.

https://www.njconsumeraffairs.gov/pels/Pages/default.aspx
https://www.njconsumeraffairs.gov/pels/Pages/default.aspx
mailto:MillerK@dca.njoag.gov


Pathways to the P.E.—New Jersey State Board of 
Professional Engineers and Land Surveyors

a. Graduation from a board approved curriculum in engineering of four 

years or more; a specific record of an additional four years or more of 

experience in engineering work of a character satisfactory to the board, 

and indicating that the applicant is competent to be placed in responsible 

charge of such work; and successfully passing all parts of the written 

examination; 

a.   Graduation from a board approved curriculum in engineering or engineering 

technology of four years or more; and successfully passing the 

fundamentals portion of the written examination which is designated as 

Part F. 



Pathways to the P.E.—New Jersey State Board of 
Professional Engineers and Land Surveyors
Part F--Fundamentals of Engineering--This examination is intended to assess 

the applicant's competency in the fundamental engineering subjects and basic 

engineering sciences, such as mathematics, chemistry, physics, statistics, 

dynamics, materials science, mechanics of materials, structures, fluid 

mechanics, hydraulics, thermodynamics, electrical theory, and economics.

A knowledge of P.L.1938, c.342 (C.45:8-27 et seq.) is also required.

https://ncees.org/wp-content/uploads/2022/09/FE-Electrical-and-Computer-CBT-

specs.pdf

https://ncees.org/wp-content/uploads/2022/09/FE-Electrical-and-Computer-CBT-specs.pdf
https://ncees.org/wp-content/uploads/2022/09/FE-Electrical-and-Computer-CBT-specs.pdf


FE: ECE Specifications
1. Mathematics (11-17) A. Algebra and trigonometry B. Complex numbers C. 

Discrete mathematics D. Analytic geometry E. Calculus (e.g., differential, 

integral, single-variable, multivariable) F. Ordinary differential equations G. 

Linear algebra H. Vector analysis

2. Probability and Statistics (4–6) A. Measures of central tendencies and 

dispersions (e.g., mean, mode, standard deviation) B. Probability distributions 

(e.g., discrete, continuous, normal, binomial, conditional probability) C. 

Expected value (weighted average)

3. Ethics and Professional Practice (4–6) A. Codes of ethics (e.g., professional 

and technical societies, NCEES Model Law and Model Rules) B. Intellectual 

property (e.g., copyright, trade secrets, patents, trademarks) C. Safety (e.g., 

grounding, material safety data, PPE, radiation protection)



FE: ECE Specifications
4. Engineering Economics (5–8) A. Time value of money (e.g., present value, 

future value, annuities) B. Cost estimation C. Risk identification D. Analysis 

(e.g., cost-benefit, trade-off, break-even)

5. Properties of Electrical Materials (4–6) A. Semiconductor materials (e.g., 

tunneling, diffusion/drift current, energy bands, doping bands, p-n theory) B. 

Electrical (e.g., conductivity, resistivity, permittivity, magnetic permeability, 

noise) C. Thermal (e.g., conductivity, expansion)

6. Circuit Analysis (DC and AC Steady State) (11–17) A. KCL, KVL B. 

Series/parallel equivalent circuits C. Thevenin and Norton theorems D. Node 

and loop analysis E. Waveform analysis (e.g., RMS, average, frequency, phase, 

wavelength) F. Phasors G. Impedance



FE: ECE Specifications
7. Linear Systems (5–8) A. Frequency/transient response B. Resonance C. 

Laplace transforms D. Transfer functions

8. Signal Processing (5–8) A. Sampling (e.g., aliasing, Nyquist theorem) B. 

Analog filters C. Digital filters (e.g., difference equations, Z-transforms)

9. Electronics (7–11) A. Models, biasing, and performance of discrete devices 

(e.g., diodes, transistors, thyristors) B. Amplifiers (e.g., single-stage/common 

emitter, differential, biasing) C. Operational amplifiers (e.g., ideal, nonideal) D. 

Instrumentation (e.g., measurements, data acquisition, transducers) E. Power 

electronics (e.g., rectifiers, inverters, converters)



FE: ECE Specifications
10.Power Systems (8–12) A. Power theory (e.g., power factor, single and three 

phase, voltage regulation) B. Transmission and distribution (e.g., real and 

reactive losses, efficiency, voltage drop, delta and wye connections) C. 

Transformers (e.g., single-phase and three-phase connections, reflected 

impedance) D. Motors and generators (e.g., synchronous, induction, dc)

11.Electromagnetics (4–6) A. Electrostatics/magnetostatics (e.g., spatial 

relationships, vector analysis) B. Electrodynamics (e.g., Maxwell equations, 

wave propagation) C. Transmission lines (high frequency)

12.Control Systems (6–9) A. Block diagrams (e.g. feedforward, feedback) B. 

Bode plots C. Closed-loop response, open-loop response, and stability D. 

Controller performance (e.g., steady-state errors, settling time, overshoot)



FE: ECE Specifications
13.Communications (5–8) A. Basic modulation/demodulation concepts (e.g., 

AM, FM, PCM) B. Fourier transforms/Fourier series C. Multiplexing (e.g., time 

division, frequency division, code division) D. Digital communications

14.Computer Networks (4–6) A. Routing and switching B. Network topologies 

(e.g., mesh, ring, star) C. Network types (e.g., LAN, WAN, internet) D. Network 

models (e.g., OSI, TCP/IP) E. Network intrusion detection and prevention (e.g., 

firewalls, endpoint detection, network detection) F. Security (e.g., port 

scanning, network vulnerability testing, web vulnerability testing, penetration 

testing, security triad)



FE: ECE Specifications
15.Digital Systems (8–12) A. Number systems B. Boolean logic C. Logic gates 

and circuits D. Logic minimization (e.g., SOP, POS, Karnaugh maps) E. Flip-

flops and counters F. Programmable logic devices and gate arrays G. State 

machine design H. Timing (e.g., diagrams, asynchronous inputs, race 

conditions and other hazards)

16.Computer Systems (5–8) A. Microprocessors B. Memory technology and 

systems C. Interfacing

17.Software Engineering (4–6) A. Algorithms (e.g., sorting, searching, 

complexity, big-O) B. Data structures (e.g., lists, trees, vectors, structures, 

arrays) C. Software implementation (e.g., iteration, conditionals, recursion, 

control flow, scripting, testing)



Pathways to the P.E.—New Jersey State Board of 
Professional Engineers and Land Surveyors

Completion of a master's degree in engineering shall be considered as 

equivalent to one year of engineering experience and completion of a doctor's 

degree in engineering shall be considered as equivalent to one additional year 

of engineering experience.   In considering the qualifications of applicants, 

engineering teaching experience may be considered as engineering 

experience for a credit not to exceed two years.



Pathways to the P.E.—New Jersey State Board of 
Professional Engineers and Land Surveyors

Part P--Specialized Training--This examination is intended to assess the extent 

of the applicant's more advanced and specialized professional training and 

experience especially in his chosen field of engineering. 

https://ncees.org/exams/pe-exam/electrical-and-computer/

PE ELECTRICAL AND COMPUTER: 

COMPUTER ENGINEERING

ELECTRONICS, CONTROLS, AND COMMUNICATIONS

POWER

https://ncees.org/exams/pe-exam/electrical-and-computer/


Pathways to the P.E.—New Jersey State Board of 
Professional Engineers and Land Surveyors

Engineering experience of a character satisfactory to the board shall be 

determined by the board's evaluation of the applicant's experience relative to the 

ability to design and supervise engineering projects and works so as to insure the 

safety of life, health and property. 

➔ Provide documentation, letters of reference

The mere execution, as a contractor, of work designed by a professional 

engineer, or the supervision of construction of such work as a foreman or 

superintendent, or the observation of construction as an inspector or witness 

shall not be deemed to be experience in engineering work. 



Maintaining the P.E.

● Renewal Fee

● Completion of Continuing Education Units (Credits)

➔ If your registration lapses, you will have to reapply!



Tales From the Crypt

● Expert Witness(ing)
○ Field work

○ Reports of opinions

● Working w/ Lawyers
○ Depositions

○ Court testimony

● Review, review, review

● Write, write, write

● “Yes” or “No”

● Those hoof beats are…..



F I S H E R B R O Y L E S . C O M

Intellectual Property
and Consulting
For Engineers

Rowan University
A p r i l 1 4 ,

2 0 2 5

Gregory S. Bernabeo
Direct 610.647-2850
greg.bernabeo@fisherbroyles.com



F I S H E R B R O Y L E S . C O M

What Can IP Protection Do?

• Block competition

• Build/protect brand

• Obtain a monopoly/boost profit margins

• Build value for investment or exit
• sold or licensed for profit
• drives innovation

Business

Slide / 04  F I S H E R B R O Y L E S . C O M



F I S H E R B R O Y L E S . C O M
Slide / 05  F I S H E R B R O Y L E S . C O M P R E S E N T E R :   Greg Bernabeo

Copyrights
Protect Your Original Work of 

Authorship

Trade Secrets
Protect a process or formulation 

known only to you from disclosure 
to competitors

Patents
Protect machines, manufactured 
articles, compositions of matter, 

processes, ornamental designs for 
objects, plants

Trademarks
Protect a Brand for Goods and 

Services

Forms of IP Protection



F I S H E R B R O Y L E S . C O M

Where Do IP Rights Come From?

Slide / 06  F I S H E R B R O Y L E S . C O M P R E S E N T E R :   Greg Bernabeo

The US Constitution – since the beginning!

Article I, Section 8, Clause 8 – the Patent and Copyright Clause

Granted Congress the power:
"To promote the progress of science and useful arts, 

by securing for limited times to authors and inventors the 
exclusive right to their respective writings and discoveries."



F I S H E R B R O Y L E S . C O M

What Is a Patent?

Slide / 05  F I S H E R B R O Y L E S . C O M P R E S E N T E R :   Greg Bernabeo

Limited-term governmental grant of a monopoly

Prevents others from practicing an invention by:
Making / using / selling / offering for sale / importing

Valid only in the country of issuance

BUT NOTE – it is NOT a right to practice the invention 
– a license may be required from another 

patent owner



F I S H E R B R O Y L E S . C O M



F I S H E R B R O Y L E S . C O M

US D671,558

US D604,305

US D618,677

Design Patent Protection

US D728,624
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Utility Patents

• For:
• new process, machine, article of 

manufacture, or composition of matter

• Protects:
• how something works and/or 
• how it is made
• NOT how something looks (design patent)

• Most common form of U.S. patent
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Utility 
Patent
Protection
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Patent Requirements
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• Must meet the legal standard
• new
• useful
• non-obvious

• Must not have forfeited opportunity 
for patent rights
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Trademarks
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• What is a Trademark? 
• Any word, name, symbol, or device used to identify and distinguish goods 

from those manufactured or sold by another and to indicate their source
• Trademark rights arise from use
• Trademarks may be registered for enhanced right

• Registration rights are territorial
• Consider U.S. and abroad

• No limitation on term



F I S H E R B R O Y L E S . C O M

Purpose of a Trademark
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• To distinguish goods and services from those of others

• To provide quality assurance to consumers

• To create business goodwill and brand awareness

P R E S E N T E R :   Greg Bernabeo
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Traditional Trademarks
• Words

• Logos

• Taglines

Apple

Think Different

Netflix

What’s Next
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Nontraditional 
Trademarks

• Sound

• Color

• Scent

• Design
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U.S. Reg. No. 4,811,604

U.S. Reg. No. 4,811,606 U.S. Reg. No. 4,651,889
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Trade Dress Registration
U.S. Reg. No. 4,277,914U.S. Reg. No. 3,470,983
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What Is a Copyright?
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Copyright protects works of authorship that are:

Fixed in any tangible form or medium of expression.

Original in the sense that they are:
•Independently created by the author (or authors).
•At least minimally creative.
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Who is the "Author" of a Copyrighted Work?
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The "author" may be 
one person, or 
two or more persons (jointly owned by its authors).

For a "work made for hire," 
the employer is the initial owner of the copyright 

unless agreed differently in a signed writing.
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Works Protected by Copyright
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• Literary works 
• books, periodicals, manuscripts, film, tapes and computer programs

• Pictorial, graphic and sculptural works 
• fine, graphic and applied art and art reproductions, photographs, prints, maps, models 

and technical drawings

• Motion pictures, video games and other audiovisual works

• Architectural works

P R E S E N T E R :   Greg Bernabeo
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Add Value using IP

• Key asset base of S&P 500 is intangible assets/IP
• 1982 – 38% of market value
• 2004 – 90% of market value

• Survey of CEOs/CFOs
• 94% - managing intangible assets is important
• 37% - 1 of their top 3 issues
• 13% - most important issue

• Successful companies are leveraging IP
• 1990 - $18 billion in annual licensing revenues
• 1998 - $100 billion
• 2005 - $500 billion

P R E S E N T E R :   Greg Bernabeo
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What This Means . . .
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Companies that use IP for strategic purposes will 
surpass those that do not

P R E S E N T E R :   Greg Bernabeo 
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Engineering Consulting
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The Law 

- Favors creators/innovations

- Rewards creators/innovators with IP ownership

The Client’s Expectations

- Client is introducing you into their business/technology

- Client has proprietary/technical information
- Client wants you to keep that information 

secret/confidential

- Claim may want you to help them develop their 
technology/business

- Client wants to own any inventive contribution you may 
make

P R E S E N T E R :   Greg Bernabeo
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Confidentiality Agreement
Non-Disclosure Agreement
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1- Can Be Mutual or One-sided

2- Don’t be fooled by the title – read it!

- how is “confidential information” defined?

- non-disclosure obligations?

- non-use obligations?

- term?

- understand exceptions

- understand permitted disclosures

P R E S E N T E R :   Greg Bernabeo
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(i) information publicly known or in the public domain prior to 
the time of disclosure, 

(ii) information publicly known and made generally available 
after disclosure through no action or inaction of the 
recipient, 

(iii) information already in the possession of recipient, without 
confidentiality restrictions, 

(iv) information obtained by the receiver from a third party 
without a breach of confidentiality, and 

(v) information independently developed by the recipient. 

P R E S E N T E R :   Greg Bernabeo

TYPICAL EXCEPTIONS TO CONFIDENTIALITY
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Why read NDAs?
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Entering into an NDA increases the risk that you may face charges of 
trade secret misappropriation if you develop similar information in the 
future or inadvertently disclose or use the confidential information.

If you are applying your own confidential information, you need a 
MUTUAL NDA

P R E S E N T E R :   Greg Bernabeo
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Consulting Agreements
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As a Consultant, YOU WANT a Consulting Agreement

• outlines the exact terms of the agreement 
• avoids confusion
• protects your interests
• ensures you will be paid

P R E S E N T E R :   Greg Bernabeo
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Relationship Roadmap
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 Identify Consultant and Customer 
 Terms of Service/Termination
 Compensation Details
 Confidentiality Obligations
 Independent Contractor Status
 Governing Law 
 Entire Agreement 
 Notices 
 Signatures

P R E S E N T E R :   Greg Bernabeo
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Key Terms – Intellectual Property Rights
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 Who will own any work product that is created?
 Generally, all work product and any IP created belongs to the client

 Any exceptions should be clearly identified
 Consultant Agreement can assign ownership rights to either party.
 Consultant typically agrees to sign all documents necessary for client to protect the IP

 Pre-existing Consultant IP can be recognized/protected/excepted
 Sometimes a license to use Consultant IP is granted to a limited extent

P R E S E N T E R :   Greg Bernabeo
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Key Terms – Non-Competition
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 Terms that prevent the consultant from directly competing with the client for a 
specific period of time

 Must be reasonable in time/field/geographic scope – can’t restrict you from having 
a reasonable job
 “reasonable” scope can vary by state

 Negotiate terms if unreasonable/unworkable
 Highly fact/situation-dependent
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Key Terms – Non-Solicitation
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 Terms that prevent the consultant from soliciting customers of the client

 Can’t “either directly or indirectly, call on, solicit, take away or attempt to do any of 
the such that pertains to any of the customers or clients of the Client on whom the 
Consultant called, contacted or may have become acquainted with during the 
fulfillment of the terms of this Agreement, either for their own benefit or for the 
benefit of any other individual, firm, corporation or organization.”

 Should be reasonable in time scope - negotiate
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Key Terms – Non-Recruit
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 Terms that prevent the consultant recruiting employees of the client

 “The Consultant shall not throughout the duration of this Agreement and for a period of 
year(s) immediately following the termination of this Agreement, either directly or indirectly, 
recruit any of the Client's employees, customers, clients or management for the purpose of 
any outside business.”

 Should be reasonable in time scope - negotiate

P R E S E N T E R :   Greg Bernabeo
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Key Terms – Return of Records
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 Terms that govern handling of confidential/proprietary information

 “Upon the termination of this Agreement, the Consultant shall deliver any and all records, 
notes and data of any nature which may be in the possession of the Consultant or may be 
under the control of the Consultant and of which are and shall remain the property of and 
relate to the Client's business.”

 Should be reasonable and practical - negotiate
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READ, READ, READ . . . . 
• AGREEMENT TERMS ARE COMMITMENTS

• NOT BOILERPLATE – NOT STANDARD

• NEGOTIATE IF NEEDED

• UNDERSTAND AND KEEP TRACK OF YOUR OBLIGATIONS

P R E S E N T E R :   Greg Bernabeo

THE BOTTOM LINE
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Gregory

F I S H E R B R O Y L E S   P A R T N E R

610.647.2850
greg.bernabeo@fisherbroyles.com
fisherbroyles.com

P H I L A D E L P H I A   O F F I C E

Bernabeo

Thank You
Questions?
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