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INTRODUCTION

The backbone of economic development within soci-
eties often hinges upon an entrepreneurial mindset 
(EM),[1-4] a cognitive framework shaped by adaptive 

patterns defining an individual’s way of existence.[5-7] While 
EM lacks a standardized definition, it encapsulates the men-
tal orientation guiding an individual’s actions towards out-
comes centered on ventures. It emerges from a confluence 
of skills, beliefs, and actions fostering the identification of 
opportunities, resource utilization, and the creation of new 
value.[3, 7-8] 

Contrary to a narrow association with launching enterpris-
es, EM encompasses a broader spectrum, orienting human 
activity towards entrepreneurial behavior.[9-14] The Kern En-
trepreneurial Engineering Network (KEEN), a pivotal advo-
cate for integrating EM into engineering education, espouses 
a “3 C’s” framework — Curiosity, Connections, Creating 
Value. This framework stimulates an engineer’s curiosity, 
nurtures solution-oriented approaches to life’s challenges, 
and encourages the exploration of novel connections to un-
earth unforeseen solutions and enhancements that amplify 
value within specific contexts.[15, 16] 

Generating new connections necessitates persistent explo-
ration of future possibilities even when a clear present path 
isn’t evident. EM continually strives to create value, even 
in contexts seemingly stacked against the engineer.[7-9, 15] An 
entrepreneurially-minded engineer not only identifies prob-
lems as opportunities but also evaluates the potential impact 
of solutions and applies their expertise to create value for 
others,[16] a skill honed through experiential learning.[13] 

Recognizing opportunities involves brainstorming — an 
elemental aspect of EM value creation and concept gen-
eration, requiring diverse collaborations of thoughts and 
ideas. Integrating students from varied backgrounds and 
experiences augments this process, particularly benefiting 
underrepresented student groups.[17-22] Careful consider-
ation of contextual and structural factors in group formation             

enhances effective group dynamics and enriches the learn-
ing experiences of all involved.[17, 22-25] 

In the past two decades, substantial strides have been 
made in fostering an entrepreneurial mindset beyond tradi-
tional business school environments.[14, 26-30] This includes 
KEEN, which partially funded the project at Campbell 
University (CU), and also school initiatives such as the                           
Create-XSM [31] and the Klaus Start-up Challenge,[32] which 
partially funded the Georgia Institute of Technology (Geo-
gia Tech) work described below. Moreover, National Sci-
ence Foundation (NSF) investments aimed at promoting in-
novation in science and engineering education, such as the 
National Center of Engineering Pathways to Innovation and 
the NSF I-Corps program, underscore the growing emphasis 
on this paradigm shift.[14]

Nevertheless, within engineering curricula, particularly 
in chemical engineering (ChE), historically scant emphasis 
has been placed on EM.[33, 34] Progress, however, is under-
way. EM applications have surfaced across diverse contexts,     
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permeating unit operation labs, material engineering cours-
es, cocurricular activities like the Chem-E-Car Competi-
tion®, textbook development, and research spin-offs.[35, 36] 
KEEN’s website hosts a plethora of EM projects and activi-
ties spanning courses from introductory design to advanced 
thermodynamics and heat transfer.[15]

DESCRIPTION OF THE INNOVATION

Innovation and entrepreneurship serve as pivotal cata-
lysts for economic progression, stimulating the creation of 
ventures and products.[1, 34] These drivers manifest within 
broader societal shifts, propelled by technological advance-
ments that continuously remodel ChE curricula and student 
learning.[37] An integral facet of this transformation involves 
a pronounced pivot towards design, a defining hallmark dis-
tinguishing engineering from other scientific fields. Notably, 
process and product design courses have gained prominence 
as core components within myriad ChE programs.[38-41] 
Moreover, select institutions are actively integrating chemi-
cal product design through multi-course sequences deliber-
ately tailored to address this facet.[42] 

The engineering design process and EM share common 
ground in multiple aspects. Both hinge on comprehending 
design constraints, navigating key steps in the design meth-
odology, constructing prototypes, and unraveling solutions 
to intricate problems. However, while design courses con-
centrate on facets like pathways and flow sheets tailored to 
meet specific criteria for a solitary customer, often optimiz-
ing performance through simulations,[43-45] EM emphasizes a 
mindset cultivating innovative solutions that enhance value 
to address needs. It engenders a way of thinking, propel-
ling the creation of new applications from ideation to real-
ization, encouraging students to transcend specified project 
constraints to envision novel functions and connections.[39]

Despite these advancements, the comprehensive inte-
gration of an entrepreneurial mindset within engineering       
curricula, particularly in ChE, remains incomplete.[12, 46] 
Institutions and instructors have started inserting modules 
that challenge students to engage with course material from 
an EM perspective, fostering enriched learning, creative 
solutions, customer awareness, enhanced creative think-
ing, and improved essential skills such as communication.
[33, 34] However, there is a scope for further incorporation of 
an Entrepreneurial Mindset Learning (EML) approach. This 
approach should encompass activities centered around cus-
tomer discovery, pitch formulation, and prototyping to con-
ceive and test products that significantly augment societal 
value.

Neither author initially engaged in focused engineering 
education research, nor did they intend to comprehensively 
evaluate the impact of the changes. Nonetheless, consid-
ering the promising experiences, the authors perceive this 

as an opportunity to share their insights, aimed at continu-
ally enhancing teaching and learning within ChE curricula. 
This aligns with the Scholarship of Teaching and Learning 
(SoTL), focusing on student learning through open-ended 
projects conducive to investigation and inquiry, fostering a 
platform for others to build upon.[47-50]  

This paper delves into incorporating EM into ChE cur-
ricula by employing open-ended problems that prompt stu-
dents to assess the marketability of their solutions while ad-
dressing technical challenges, fostering the creation of value 
for products they might not have initially considered. This 
pedagogical approach offers students a platform to cultivate 
both technical and essential skills rarely emphasized within 
ChE curricula. Tasks span interviewing potential customers 
to discerning needs, crafting business models, designing and 
re-designing products based on brainstormed values, and 
presenting elevator pitches to potential investors. This paper 
serves as a testament to the feasibility of effectively imple-
menting EM across diverse contexts. Despite differences in 
institutions, course types, student demographics, and class 
sizes, the core focus on value creation and student engage-
ment remains consistent. The insights presented herein can 
potentially guide other educators in advocating for the inte-
gration of EM.

METHODOLOGY

Participants
The study encompassed two distinct institutions: CU, 

a private university situated on the US East Coast with a 
nascent engineering program, and Georgia Tech, a large, 
public, research-intensive institution located in the southern 
US. At CU, the participant pool comprised 52 students en-
rolled in a mandatory heat transfer course, primarily con-
sisting of junior-level students. Purposefully curated groups 
of three or four students were formed, emphasizing diver-
sity by ensuring equitable representation of first-generation 
and underrepresented students. Their assignment centered 
on conceptualizing, prototyping, and pitching a radiative 
marshmallow roaster. At Georgia Tech, the participant pool 
was 38 students, predominantly seniors, enrolled in an elec-
tive focused on electrochemical energy storage. They were 
organized into nine teams, each comprising four or five stu-
dents, tasked with crafting a technically viable business idea 
rooted in the course’s content. To foster diversity and inclu-
sivity, each team deliberately included at least one female 
student, one Hispanic student, and one international student.

Structure of Projects
A comparison of the course projects is summarized in  

Table 1. The course at CU has been taught by the instructor 
three times. This course tasked student groups with design-
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ing and fabricating a thermal radiation roaster. While initial 
materials were provided, groups were mandated to craft a 
roaster based on chosen value creation targets, such as cost-
effectiveness, environmental sustainability, versatility, and 
marketability, while meeting essential criteria. Students re-
ceived comprehensive project specifications subsequent to 
in-depth lectures on conduction, convection, and radiation, 
supplemented by value-creation-focused hands-on activi-
ties. Additionally, they were allotted two lecture periods for 
project work, including a demonstration utilizing thermal ra-
diative wires. Over an additional four-week period, students 
concurrently tackled the project while engaging with other 
course content. For more information, guidelines, and forms 
related to the marshmallow roster, contact Timothy Shenk at 
tshenk@campbell.edu.

Project specifications, such as constrained power avail-
ability or the requirement to roast varying sizes of marsh-
mallows, presented challenges prompting students to opti-
mize specific value targets. Seeking faster roasting often led 
to more intricate solutions involving multiple power sourc-
es, resulting in cumbersome designs. Balancing functional-
ity with customer appeal posed design complexities. Sub-
sequent to initial testing, groups documented modifications 
and culminated the project by pitching their prototype to an 
industrial panel simulating venture capitalists, accompanied 
by a summary report. Initial testing contributed to a partici-
pation grade, while the project’s elevator pitch and summary 
report accounted for 20% of the course grade.

The course at Georgia Tech, in its inaugural offering, fo-
cused on innovative, business-oriented projects rooted in 
electrochemistry. Students were introduced to evidence-
based entrepreneurship [51] and critical tools like customer 
discovery interviews and the business model canvas.[52, 53] 
Dr. Joyelle J. Harris, a Create-X instructor, engaged the 
students as a guest lecturer. Teams undertook a systematic 
process of at least 60 customer interviews, constructing indi-
vidual business model canvases based on the nature of their 
proposed ventures.

Interviewees were carefully selected in alignment with 
each team’s business model, ranging from family and friends 
for business-to-consumer (B2C) concepts, to professionals 
in relevant industries for business-to-business (B2B) ideas 
facilitated through LinkedIn® connections. Three weeks 
into the project, a dedicated lecture session showcased oral 
presentations from the nine teams. Subsequently, each team 
presented a 3-minute oral pitch, receiving feedback from 
peers and instructors, refining their designs and plans in 
progress reports and final submissions, structured across a 
three-week interval between deliverables.

 
Deliverables of Projects

The project deliverables at CU encompassed a graded el-
evator pitch utilizing the developed prototype, a report sum-
mary, and final exam questions. The elevator pitch served as 
an evaluation tool, assessing a group’s capacity to communi-
cate design effectiveness for value creation and articulate a 
business concept (Appendix Table A1). The report summary 
entailed grading the technical comparison between the theo-
retical (mathematical) model and the actual roaster perfor-
mance (Appendix Table A2). Furthermore, the final exam 
included questions pertaining to radiation and the roaster.

At Georgia Tech, project deliverables involved graded 
oral presentations, progress reports, and a final comprehen-
sive report structured across three-week intervals. The final 
report encompassed technical design aspects, market and 
economic analyses, and a detailed business plan. A grading 
rubric for the final report is provided in Appendix Table A3. 

RESULTS

At CU, substantial student engagement characterized 
the project, evident both during and beyond lecture hours. 
Students frequently sought guidance during office hours 
or scheduled meetings in the fabrication lab, deliberating 
on various failures or design complexities. The instructor       

TABLE 1
Summary of Course Timelines, Structures, and Deliverables

Campbell University Georgia Tech
Project description Thermal radiation marshmallow roaster Electrochemical-focused project
Timeline for completion 8 weeks 10 weeks
Interaction with customers Pitch to industrial panel Customer interviews

Number of check points Four deliverables including safety demonstration, 
prototype, written report and elevator pitch An oral presentation and a written report

Final deliverables Written final report and elevator pitch Final report
Ideation Students Students
Students in each group 3-4 4-5
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noted the impressive utilization of individual strengths with-
in teams, observing notable engagement from students who 
might not have possessed the strongest technical (mathemat-
ical modeling) acumen but excelled in conceptualization, 
value generation, or presentation requirements. Anecdotal 
evidence underscored excellent team engagement, with piv-
otal learning moments occurring during initial prototyping.

Students grappled with challenging concepts, particularly 
understanding the impact of wire length on wire temperature 
given a voltage drop, realizing that oversight in this aspect 
resulted in insufficient heat generation for marshmallow 
roasting. Moreover, they delved into understanding mate-
rial properties’ effects on radiation absorption, reflection, 
and transmission, deeply impacting performance objectives. 
Figure 1 illustrates snapshots capturing students testing 
their prototypes, showcasing their active engagement and 
learning process while assessing and refining product value 
creation. The instructor appreciated the increased student-
instructor interactions, noting discussions extending beyond 
course-related projects, a shift from previous years.

EM underscores the signifi-
cance of added value, transcend-
ing mere textbook-style problems 
and fostering greater innovation. 
Encouraging students to create 
solutions valuable to stakehold-
ers resulted in a diverse array of 
designs targeting distinct audi-
ences. Groups navigated value 
creation by utilizing class re-
sources for cost-effectiveness, 
exploring unique shapes for en-
hanced marketability, devising 
multipurpose roasters adaptable 
beyond marshmallow roasting, 
or crafting simplistic designs 
evoking a campfire ambiance.              
Figure 2 showcases final products 
and pitch presentations. In Figure 
2a, the team emphasizes unifor-
mity; in Figure 2b, they prioritize 
compactness and aesthetic ap-
peal; Figure 2c is a model image 
that delves into optimization, uni-
formity, and speed; and Figure 2d 
shows the outcome of the marsh-
mallow during the pitch.

The outcomes, measured 
through various indicators, both 
anecdotal and empirical, suggest 
enhanced interaction and learn-
ing. Notably, presentation scores 
showed incremental improve-

ments across iterations — from no EM project to a project 
with EM but lacking an elevator pitch, and further progress 
with the inclusion of an elevator pitch. Summary report 
scores exhibited an approximate 5% increase year-on-year. 
Moreover, performance in radiation-related problems on the 
final exam showed a steady rise across successive years, es-
calating from 63% to 73% to 87%. This progress is signifi-
cant considering the reduced emphasis on radiation lectures 
compared to the year without the project. It underscores that 
students not only absorbed the material but potentially re-
tained it better due to the hands-on learning involved in pro-
totyping, testing, and articulating their findings.

However, a comprehensive assessment is essential as 
these improvements might stem from factors beyond EML. 
The initial year coincided with the instructor’s first teach-
ing experience, indicating possible enhancements in the 
professor’s instructional capability across successive years. 
Additionally, the inaugural year faced challenges due to the 
COVID-19 pandemic and the sudden transition from in-
person to virtual instruction, significantly impacting project                         

Figure 1. Prototype concept testing demonstrating engagement and interactions during 
class work at Campbell University.

Figure 2. Roaster demonstrations and report images. (a) Final testing before elevator 
pitch (b) Elevator pitch demonstration (c) Report model image provided in presentation 

during pitch (d) Final product from the pitch.
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outcomes and learning experiences. To deepen the evalua-
tion, future assessments are being formulated. These will 
involve pre- and post-surveys, incorporating reflective in-
quiries gauging students’ perceptions regarding their under-
standing of the entrepreneurial mindset alongside radiation 
theory in the upcoming year.

For the class at Georgia Tech, students came up with the 
following nine projects: 

Team 1: A new way to produce lithium domestically
Team 2: A green material for fashionable eyeglasses
Team 3: A new type of phone charging station
Team 4: Heated clothes powered by batteries
Team 5: Standby generator powered by fuel cells 
Team 6: Solar-powered phone cases
Team 7: Vending machine for rental of phone charger
Team 8: An electroplating device for restoring jewelry
Team 9: Charging solution that tailors to the battery usage  

Figure 3 provides examples of group sketches. It high-
lights student creativity in engaging with the subject matter 
and applying creative value creation to theory presented in 
the course.

Three of the teams (4, 5, 6) proposed innovative prod-
ucts based on batteries and fuel cells, the main topics of 
the elective class. The products 
proposed by Team 4 and Team 
6 are innovative consumer prod-
ucts, while Team 5’s product is 
for household use. Two of the 
teams (3 and 7) recognized a 
general need to charge phones 
in public places and proposed 
service-type shared infrastruc-
ture. Team 9 proposed a product 
that used machine learning to 
extend the life of batteries by 
optimizing their charging and 
discharging. Team 1 focused on 
the supply chain of lithium-ion 
batteries and proposed a method 
to obtain lithium from readily 
available sources. Two of the 
teams (2 and 8) used electro-
chemistry in non-energy pur-
poses. Team 2 proposed a new 
brand of eyeglasses made of 
polymer materials from electric-
ity-driven chemical upgrading 
of carbon dioxide. Team 8 iden-
tified a unique market and pro-
posed an electrochemical kit for                                                                                               

customers to restore jewelry at home (electrochemical plat-
ing of metals on the surface of worn jewelry).

The teams conducted customer interviews to form their 
own business model canvas (see a student example in         
Figure 4). These practical tools were critical in helping the 
students form business ideas and pitch their ideas to the in-
structor and their classmates. This pitch included time for 
questions and answers. The teams were then asked to submit 
a written progress report (two pages) followed three weeks 
later by a final report (four pages).

The project accounted for 20% of the total grade. The av-
erage score of the project was 95.2%. The high score of the 
project is consistent with the instructor’s observation that 
the students were excited about the project and put in ef-
fort in doing the open-ended projects. Although a rigorous 
assessment of learning outcome is yet to be conducted, the 
instructor received feedback that the project enhanced team-
work and provided insights to solving problems outside of 
the traditional methods.  

OUTCOMES AND IMPACT 
OF THE PROJECTS

Embedding EM-oriented class projects yields several dis-
cernible learning outcomes: (1) It encourages students to 
think creatively in order to find innovative solutions rather 

Figure 3. Project sketches at Georgia Tech (A) Team 8: An electroplating device for          
restoring jewelry; (B) Team 4: Heated clothes powered by batteries; (C) Team 6:Solar-

powered phone cases; and (D) Team 5: Standby generator powered by fuel cells.

BA

D
C
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than a single close-ended solution; (2) It raises students’ 
awareness of the needs in the real world around them that 
they can help address; (3) It helps students to create new 
connections between the course material and the real world; 
(4) This leads to the creation of economic values through 
unique solutions.[54] These outcomes match well with sev-
eral ABET EAC Student Outcomes (SOs).[55] For instance, 
they directly correspond to SO 1 (complex problem-solving) 
and SO 2 (application of engineering design with societal 
considerations). Validation of results through innovative de-
signs even led to the launch of a startup company.[56, 57] Fur-
thermore, activities such as customer surveys and value cre-
ation propositions support SO 1 by demanding open-ended 
solutions to intricate problems. The communication required 
for pitches and canvases aligns with SO 3, while the applica-
tion of new knowledge from surveys corresponds to SO 7, 
ultimately preparing students to address future engineering 
challenges.[56, 57]  

These learning outcomes are evident in student responses. 
CU students reported job offers from companies whose in-
terviewers were impressed with the designs and presenta-
tion skills of students and their work on the roaster projects.  
Other students expressed how the projects made them think 
about the “what’s” and “why’s” and the surprise that best 
performing roasters didn’t necessarily win the pitch because 

of a lack of marketing appeal. This led to further reflection 
on value creation. Right after the semester when the proj-
ect was done, one Georgia Tech team participated in Startup 
Launch, a program operated by Create-X to support faculty 
and students to launch and grow startups. In the program, 
the team actually launched a startup and have already suc-
cessfully raised $25, 000 funding,[58] demonstrating a signifi-
cant impact of EM incorporation into the curriculum for the 
course.

This study demonstrates the feasibility of incorporating 
EM across diverse institutions, fostering creative engage-
ment with engineering material through open-ended projects 
focused on customer interactions and value creation. The 
provided rubrics effectively assessed targeted performances 
and learning outcomes, serving as useful evaluation criteria 
and aiding students in self-assessment. This approach pres-
ents a scalable method for EM incorporation, potentially 
benefiting students by enhancing engagement and better 
preparing them for work environments valuing entrepre-
neurial mindsets. 

However, future endeavors should address several key 
questions: (1) assessing the long-term and comprehensive 
impact of EM on learning outcomes quantitatively; (2) im-
plementing a systematic theme of EM within engineering                           

Figure 4. Business model canvas developed by Team 5 at Georgia Tech.
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curricula; (3) enhancing support systems for students in-
terested in launching startups; and (4) standardizing and         
disseminating modules for broader implementation, poten-
tially through publications, workshops, or conferences like 
KEEN and ASEE/AIChE ChE Summer Schools. 

CONCLUDING REMARKS

This article outlines the integration of EM, fostering stu-
dent engagement and innovative problem-solving in open-
ended scenarios centered around value creation. Whether 
implemented at a research-driven institution or a smaller pri-
vate university, the incorporation of diverse EML elements 
demonstrated improved student performance at CU and cul-
minated in one team’s successful launch of a startup compa-
ny at Georgia Tech. Notably, the distinct solutions produced 
for the same assignment underscore the diverse and innova-
tive outcomes stemming from open-ended problem-solving, 
potentially enhancing the depth of learning. By showcasing 
the possibilities through EM integration into chemical en-
gineering curricula, this article offers valuable insights for 
educators aiming to prepare students to be future innovation 
leaders who are poised to drive economic development in 
their careers.
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APPENDIX: Grading Rubrics

TABLE A1
Campbell University Marshmallow Roaster Elevator Pitch Rubric

Assess each student’s level of attainment of the selected outcomes using the following rating:

1.	Poor: Shows little or no progress in achieving the outcome.
2.	Below Average
3.	Average: Shows evidence of progress in achieving outcome that reflects an acceptable level of mastery.
4.	Above Average
5.	Outstanding: Shows evidence of progress in achieving outcomes that reflects superior mastery.

Student ID Made an argument for 
exigency

Provided a non-technical 
explanation of the solutions

Clearly stated a value 
proposition

Provided a clear path to 
move forward

TABLE A3
Georgia Tech Final Report Rubric

Assesses each group’s level of attainment for desired value creation outcome

10: Thorough analysis, excellent technical details, quality discovery and implementation, and clear and appealing presentation
8-9:
6-7: Shows comprehension of objectives but missing some details, comprehension, or discovery, with poor presentation.
4-5:
< 4: incomplete analysis, filled with mistakes, lacking clarity, poor conceptualization or communication of details and ideas

Business idea technical 
soundness

Detailed existing business and 
product differentiation

Comprehensive customer 
discovery questions

Fully detailed canvas 
business model

Proposed business 
plan execution 

TABLE A2
Campbell University Marshmallow Roaster Summary Paper Rubric

Score Correctness Completeness Clarity Value

10

•	Mathematic analysis is performed 
correctly

•	Conclusion is consistent with 
analysis

•	Analysis is self-consistent with clear 
figures appropriately used

•	Analysis is complete with 
all graphs/figures necessary 
for analysis and final conclu-
sion included and referenced         
appropriately

•	Outside references are 
included if needed

•	Discussion addresses all re-
quired questions completely

•	Anaysis is easy to follow and the 
language is clear and precise. Sen-
tences display consistently strong, 
varied structure

•	Graphs are clear (font size, appropri-
ate labels, use of color, appropriate 
axes)

•	Graphs are clearly referenced in the 
analysis and data is described

•	Brainstormed many possible 
solutions

•	Identified 1 primary and 2 or more 
secondary values (economic, social, 
and environmental) for their product

•	Stakeholder identified and tradeoffs 
made to incorporate stakeholder val-
ues into the solution. Product modifi-
cations made to meet updated values

8

•	Some errors exist in the use of 
graphs or in the analysis, though 
these errors do not contribute to sig-
nificant errors in the total analysis

•	Parts of the analysis are not self-
consistent and the conclusion is not 
consistent with the anaylsis

•	Minor omissions present in 
the assigned portions of the 
question

•	Graphs are missing or 
incompletely labeled

•	Discussion is incomplete or 
too brief

•	Some parts of the analysis are         
difficult to follow because of missing 
key steps or poor descriptions

•	Graphs are missing key aspects, 
are not labeled clearly, or are used 
incorrectly

•	Errors in some rules of grammar, 
usage, and punctuation, or the graphs 
are disorganized

•	Only two of the main values explored 
and few product modifications made

•	Some of the values of stakeholders 
incorporated into the solution

6

•	Significant errors present that lead to 
problems with the overall solution

•	Analysis is inconsistent or 
incomplete

•	Conclusion is not supported by the 
analysis

•	Several answers to questions are 
incorrect

•	Significant omissions in the as-
signed portions of the question

•	Key graphs, equations, or 
analyses are omitted

•	Discussion is missing several 
key components; the discus-
sion is so brief as to be 
inaccurate or inadequate

•	Figures and tables do not clearly 
make the necessary point for the 
stated conclusion

•	Language lacks clarity in several key 
places or is overly wordy

•	Frequent errors in grammar, usage, 
or punctuation destract from the 
readability of the work

•	Some brainstorming of different 
values/products solutions

•	Values identified do not relate or 
line up with product components/
solutions

3

•	Contains a number of errors that 
lead to an inaccurate solution

•	Demonstrates a lack of understand-
ing of the underlying problems or 
material science concepts involved

•	No clear conclusion can be drawn

•	Student demonstrates a lack of 
understanding of the problem 
or fails to attempt to solve the 
problem

•	Graphics and/or analysis are not 
clear

•	The analysis is difficult to under-
stand because of brevity, unclear 
language, and/or punctuation errors

•	Few brainstorming options consid-
ered, values or modifications not 
determined

•	Stakeholders not identified or solu-
tions do not correspond to stake-
holder values


