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COURSE SYLLABUS:  CHEE 310, ENGINEERING INNOVATION AND ENTREPRENEURSHIP (F 3-0-0.5  

3.5) 

PERSONNEL 
See website for current personnel information.  

CALENDAR DESCRIPTION 
This is a course about innovation – distinctive ideas, of value, put to practice – and entrepreneurship – 
the process of putting to practice and sustaining the implementation of innovations – for societal 
benefit and wealth creation. Curiosity of the world around us is emphasized for identifying opportunities 
to have an impact and make a difference, to which a discipline is imposed - one that identifies who 
might be interested in or benefit from our product or service, and how we can bring an idea to fruition 
and provide the necessary resources (e.g., financial, intellectual) to provide it to society. Legal aspects 
(e.g., incorporation, partnerships), raising capital, and protecting the strategic advantage of intellectual 
property (e.g., patents, trade secrets) are discussed, together with the importance of having a social 
license to operate. The concept of a business model, summarized using the business model canvas 
methodology, is presented, together with the concept of a business plan describing how a venture will 
be operated over a time horizon. For-profit and not-for-profit ventures, and the elements of the 
business models for each, are studied and compared. Financial metrics for assessing the viability of 
ventures and guiding investment decisions are presented (e.g., IRR, NPV, EBITDA). Systems Thinking 
(recognizing the whole/parts and that which is common/distinct) is introduced. Design Thinking – a 
human-centered design emphasizing observation and experimentation gaining traction in engineering, 
business and social sciences – is presented. Working in groups, students identify a venture opportunity 
having a technological component, and propose a business model and plan as the major evaluation in 
the course.  (0/0/42/0/0) 

OBJECTIVES AND OUTCOMES 
This course provides a fundamental understanding of the innovation process, entrepreneurial thinking, 

business model elements and the financial and market contributors to successful technology-based 

business opportunities, together with the systems thinking and design thinking approaches as effective 

means for solving challenges and developing opportunities. Course topics include: elements of a 

business model, as distinct from a business plan, customer segments with associated value propositions, 

identifying opportunities, project management skills and intellectual property issues, competitive 

analysis, raising capital, financial measures of performance for making decisions, identifying and 

analyzing systems, and applying a design thinking approach to identify solutions and develop ventures.  

Specific course learning outcomes include:  

1. Understand the 9 elements of a business model (value propositions, customer segments, 
channels, key resources, key activities, key partners, cost structure, revenue streams, customer 
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relationships), identify these elements in existing ventures, and differentiate between different 
contexts:  entrepreneurial versus intrapreneurial; for-profit and not-for-profit. 

2. Recognize customer segments and develop value propositions, and assess and develop markets 
for products/services.  

3. Investigate existing intellectual property (IP) using appropriate tools, summarize the competitive 
technology landscape, and determine the appropriate manner for protecting intellectual 
property.  

4. Manage the development of a product and venture.  
5. Assess the viability of a project or venture using appropriate financial metrics (e.g., NPV, IRR, 

EBITDA).  
6. Investigate problems and determine solutions using systems and design thinking approaches, in 

both industrial and societal contexts.  
7. Recognize societal needs in regards to products and services, and develop a social license to 

operate.  
 
This course assesses the following attributes: 
 
Economics and Project Management (CLO 1-7):  

CHEE-ECO-1 Applies economic considerations, such as capital and operating costs, to design processes.    

CHEE-ECO-2  Determines whether a project or venture is economically attractive using cost and benefit 

estimation, and optimization, using tools such as NPV, and IRR. <financial assignment> 

CHEE-ECO-3 Assesses project progress and outcome using technical, professional, and other relevant 

measurements. Applies efficient management of time and resources, including staying within project 

scope. <3-2-1 assessments for the ventures + final venture pitch> 

CHEE-ECO-4 Conducts risk analysis of a project, and manages risk for project considering operating 

performance, operating risk, and financial risk. <sensitivity analysis part of final venture proposal + 

financial assignment question? > 

Impact of Engineering (CLO6, 7): 

CHEE-IM-2 Considers technical, financial, social, environmental, and legal factors, safety and 

sustainability issues when solving engineering problems. <concept quiz question, final venture 

proposal>  

 
 

Ethics and Equity (CLO3, 6, 7):  

CHEE-EE-1 Demonstrates an understanding of intellectual property, copyright, and fair use of 

copyrighted materials and research data, and follows behaviour consistent with academic integrity and 

social responsibility. <concept quiz, final project venture> 

RELEVANCE TO THE PROGRAM 
This course is offered to Chemical Engineering students at the 3rd year level. It develops knowledge on 

technology and venture development, economics and project management skills that are essential in 

the design spine, as well as CHEE 400 and are of value to all engineering graduates. 
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COURSE STRUCTURE AND ACTIVITIES 
3 lecture hours + 1 tutorial hour per week.  Please refer to Solus for times and locations. 

RESOURCES(S) -EXPECTATIONS FOR LECTURES/TUTORIALS  
Lecture slides are posted in advance on the CHEE 310 Learning Management System (LMS). Lectures 

include venture, product, process and service examples and problem solutions not contained in the 

posted slides. Students are expected to read associated sections and business case studies provided in 

the textbook and through the LMS. 

Tutorial materials are posted on the LMS. Maximum benefits can be gained only if students come 

prepared for the tutorial sessions by studying the  materials in advance. 

GRADING SCHEME 
Deliverable Week or Date Weight  

Concept quiz Week 6-8  20 

Financial assignment  Week 4-6 10 

3-2-1 Venture Progress Presentations Weekly, throughout the term 10 

Final Venture Pitch Presentation  Week 12 10 

Final Venture Proposal + Business Model Week 12 50 

 

Students are expected to complete their work in a timely fashion and to maintain progress on their 

ventures. Progress is monitored in the weekly 3-2-1 presentations (3 slides 2 minutes, 1 minute for 

questions). Notification is given by the course instructor in lecture and on the course LMS of due and 

any revisions thereof. Submissions after the due date will be penalized at up to 20% per day unless 

suitable justification is provided.  

Students must pass the individual assessment component (financial assignment and concept quiz) to 

pass the course, as stated by departmental policies (http://www.chemeng.queensu.ca/undergraduate-

studies/Departmental-Undergraduate-Polices.html ) 

HOW TO DO WELL IN THIS COURSE 
Students are expected to utilize the concepts and to implement the methods taught in class to answer 

questions and analyze case studies on the concept quiz, and in preparing their venture proposal and  

business model.  

http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-Undergraduate-Polices.html
http://www.chemeng.queensu.ca/undergraduate-studies/Departmental-Undergraduate-Polices.html
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ACADEMIC INTEGRITY 
Engineers have a duty to: 

 act at all times with devotion to the high ideals of personal honour and professional integrity 
 give proper credit for engineering work 

Professional Engineers Ontario Code of Ethics, Section 77 of the O. Reg. 941 

http://www.peo.on.ca/Ethics/code_of_ethics.html 

The quote above describes the standard of behaviour expected of professional engineers. As 

engineering students, you have made a decision to join us in the profession of engineering, a long-

respected profession with high standards of behaviour.  

As future engineers, we expect you to behave with integrity at all times. Our policies do not prohibit you 

from collaborating, even closely, with fellow students in any class. Indeed, we strongly encourage 

collaboration and teamwork, when conducted responsibly. We have, however, set firm guidelines on 

the quality of submitted work and have taken a strong stand against plagiarism and other forms of 

academic dishonesty.  Briefly stated, we expect that submitted work bears the name of all those 

contributing to it, and that you do not allow others to copy your work.  

Should a student’s submitted work be suspected of containing evidence of academic dishonesty, action 

shall be taken, as required by the Faculty of Applied Science policy on academic integrity: 

http://appsci.queensu.ca/policy/Honesty.html.  

Additional information on the University’s policies concerning academic dishonesty can be found on the 

Queen’s website. All students are expected to familiarize themselves with these policies and to 

conduct themselves accordingly. 

1. Senate Policy on Academic Dishonesty  
2. Procedures for dealing with departures from academic integrity in the Faculty of Engineering and 

Applied Science 
3. Queen's code of conduct 

INDIVIDUAL NEEDS 
Students with diverse learning styles and needs are welcome at Queen’s. In particular, if you have a 

disability or health consideration that may require accommodations, please feel free to approach me 

and/or the Disability Services Office as soon as possible at (613) 533-6740. The Disability Services staff is 

available by appointment to develop individualized accommodation plans, provide referrals and assist 

with advocacy. The sooner you let us know your needs, the better we can assist you in achieving your 

learning goals at Queen’s. For further information, visit Health, Counselling and Disability Services 

website. 

 

 

http://www.peo.on.ca/Ethics/code_of_ethics.html
http://appsci.queensu.ca/policy/Honesty.html
http://www.queensu.ca/secretariat/policies/senateandtrustees/academicintegrity.html
http://appsci.queensu.ca/policy/Honesty.html
http://appsci.queensu.ca/policy/Honesty.html
http://www.queensu.ca/secretariat/policies/senateandtrustees/Code_of_Conduct_final_2008.pdf
http://www.queensu.ca/hcds/
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CHEE 310     ||     Module overview 

Course learning outcomes (CLO): Students will be able to: 

1. Understand the 9 elements of a business model (value propositions, customer segments, channels, key resources, key activities, 
key partners, cost structure, revenue streams, customer relationships), identify these elements in existing ventures, and 
differentiate between different contexts:  entrepreneurial versus intrapreneurial; for-profit and not-for-profit. 

2. Recognize customer segments and develop value propositions, and assess and develop markets for products/services.  
3. Investigate existing intellectual property (IP) using appropriate tools, summarize the competitive technology landscape, and 

determine the appropriate manner for protecting intellectual property.  
4. Manage the development of a product and venture.  
5. Assess the viability of a project or venture using appropriate financial metrics (e.g., NPV, IRR, EBITDA).  
6. Investigate problems and determine solutions using systems and design thinking approaches, in both industrial and societal 

contexts.  
7. Recognize societal needs in regards to products and services, and develop a social license to operate.  
 

 

Module Lecture approach* and content Tutorials** 

Tutorial and practice problems are 

available on Moodle 

Assessment (CLO, and approximate % 

of course grade) 

Module 1  Introduction, Overview and Motivation (CLO 1, 2, 6, 

7)  
 what is innovation?  

 entrepreneurship versus 
intrapreneurship  

 the role of universities  

 introduction to the Business Model 
Canvas - a platform for building 
ventures and initiatives what do we 
mean by lean? 

 Case studies – e.g., Columbia 

Sportswear Omni-Freeze ZeroTM cooling 

fabric, iPod, SoundHoundTM 

 introduction to systems and design 
thinking – e.g., California water supply 

 
 
 
 
 

Tutorial 1 (CLO1,2,6,7) 
 
 
 
 
 
 

 
 

 
 
 
 
Concept quiz (CLO1,2,6,7) 
 
 
 
 
Venture proposal  (CLO1,2) 
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Module 2  

 
The Key Elements of Building a Venture + 
Business Models (CLO 1, 2, 3, 7 ) 
 
Entre- or Intrapreneurial  
The Business Model Canvas elements  

Value Proposition  

Customer Segments  
Key Resources  

Cost Structure  
Revenue Streams 

 Key Activities 

 Channels  
Customer Relationships  
Key Partnerships  
Types of Business Models (e.g., long-tail, multi-
platform) 

 
 
 
 
 
 
 
Venture project (in 3-2-1 sessions in 

tutorial slots) 
 

 
 
 
 
 
Material is included on Concept Quiz 
(CLO 1,2,7) 
 
 
Venture proposal  (CLO1,2,3,7) 
 

Module 3  Intellectual Property  (CLO3) 
 
types + protection – patents, copyright, 
trademarks, trade secrets 

 patent searches - e.g., using Espacenet  

 

 

 
 
 
 In class demonstration 

 
 
Concept Quiz (CLO3) 
Venture project, as appropriate (CLO3) 
 
 
 
 

Module 4  Technology Innovation, Development and Im- 
plementation (CLO4) 

Managing technology development  
Stage Gating 
Lean startup 
Open innovation  

 
 
 

 

 
 
Concept Quiz (CLO4) 
Venture Project (CLO4) 
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Module 5  Market Analysis (CLO 1, 2, 7) 

identifying trends  
competitor analysis 
identifying and reaching customer segments  
customer acquisition and growth 
 brainstorming for market ideas  

 

 
 
 

 

 
 
Venture project (CLO1,2,7) 
 

Module 6 Financial Metrics (CLO 5) 

Time values of money and associated measures: 
IRR, NPV, DCF 
Raising capital – sources (e.g., 4Fs, angel 
investing, VCs) 
Financial equity cascade 
Valuation of ventures 
 

  
Concept Quiz (CLO5) 
Venture project (CLO5) 
Financial Assignment (CLO5) 

 
Module 7 

Building Effective Teams (CLO 4) 

Recognizing different types of character 
attributes and the importance of diversity on a 
team 
Phases of team formation and function 
Communication tools (visual thinking, 
storyboarding, empathy map, …) 

  
Venture project (CLO4) 

 
Module 8 

Systems and Design Thinking (CLO 6, 7) 

Human-centered design 
The importance of observation 
Defining the challenge, framing the opportunity 
Systems perspective on the physical and social 
world  
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- envelope, flows, capacitance, transformation, 
exchange 
examples - e.g., California water supply, sports 
stadiums, classrooms, parking lots, customer 
segments, chemical process elements 

Concept 
Quiz 

  Assessing understanding of course 
concepts – CLO1,2,4 (70%), 3 (10%), 6 
(10%), 7 (10%) 

3-2-1 
Sessions 

Update presentations updating progress + 
elements of business model for student 
ventures – 3 slides, 2 minutes, 1 minute for 
questions (weekly, typically 9 per term)  

  
Assess application of course concepts 
– CLO 1,2,3,4,5,7 

Venture 
Proposal 

  Pitch presentation + report: Detailing 
a) business model canvas for venture; 
b) business plan, worth 50% of course 
grade  

Financial 
Assignment  

Case student + selected questions involving the 
calculation and interpretation of financial 
metrics (e.g., NPV, IRR, EBITDA) plus capital 
investment decisions and outcomes 

 CLO5 (100%) 

    

*Lecture content delivery through lecture materials available in pdf, selected readings, and video clips. 
 


